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‘Unleash
theCheetah!

The new Cheetah
Computer Aided Testing
system goes beyond
status monitoring to
instant system analysis.

=

(X e T

In fact, it's been called
the most versatile system
analysis tool on the market. \ -
. W
With the Cheetah™ headend monitor
(HE-4650F) providing level and frequency
analysis and system monitors (PC-4650P)
providing levels and allili5]
power supply interface, you’ll spot
problems before your subscribers do.

Designed to work in both one and

two-way applications, utilizing auto read
and alarm to provide 24-hour unattended
operation. Cheetah™ provides accurate
measurements with quick and easy software
interaction.

For more information on how to unleash the
power of the Cheetah™ in your cable system,
contact your SEG representative today.

ELECTRONICS
GROUP S

— INC.

2237 INDUSTRIAL BLVD.
SARASOTA, FLORIDA 34234
(B13) 351-6700

FAX (813) 351-9193
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Make to our Booth at your Regional Cable TV Show.



TRILOGY MAKES THE RIGHT MOVES

MC?

FASTER DELIVERY. FANTASTIC SERVICE.

In addition to the many product
benefits you get with MC2, you also get the
plus of faster delivery and incredible ser-
vice. No costly waits. No bothersome
delays. You want MC?, you gotit! Quick as
a wink!

And, of course, you get the special
advantages of MC2. Air-the perfectdielec-
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tric. MC? provides such important benefits
over foam as: unequalled 93% velocity of
propagation, superior attenuation,
hermetically-sealed inner structure,
stronger bonding, sheathed endurance,
better suck-out relief, and purity of signal.
Get to know, what makes MC? go!
PERFECTION IS IN THE AIR!

Trilogyy

COMMUNICATIONS INC.

Call or write for your free sample and brochure: TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pearl, Mississippi 39208
800-874-5649 ¢ 601-932-4461
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Your acceptance and support made 1990
another record year. Thank you for your
votes of confidence.

Our goal in 1991 is to continue to earn
your respect with every delivery
of every product.

Products creatively designed for the cable industry
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This is our new
optical mainstation.

(Youmay alreadyown1/2 ofit.)

Powered By Your Existing System
One internal high efficiency power
supply powers both the optical and
coaxial sides of the mainstation.

Easy Installation
If you are currently using Spectrum 2000 equipment, simply remove the
standard cover from your mainstation, install our MagnaHub optical
mainstation cover and you've now upgraded to fiber optic capabilities.
It’s that easy. For new builds and rebuilds, one unit — MagnaHub — has
all the capability you need in a single housing.
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Easy Access to Components External Ports

Optical input enters a conveniently located splice tray. An external port is provided for forward sweep transmitter
Up to three receivers (and return transmitter if desired) injection to simplify system alignment. Another port allows
are installed with the twist of a few connectors. you to inject a local return signal — up to 200 MHz — for LAN

performance in a subscriber network.

MagnaHubTM— the cost effective optical With MagnaHub you can upgrade in stages.
mainstation for new builds, rebuilds Whether you add MagnaHub to your existing
and upgrades. Spectrum 2000 mainstations, or invest in Magnavox

Improved picture quality and system reliability; added &);:‘Ezebf;;sgrﬁrggbé%l:eﬁg?nb&:sfﬁmfg yothinvestmght

v capac:\ty, and the ability to reach greater Each MagnaHub optical mainstation is upgradeable
distances — they're all reasons to consider fiber to 550 MHz and beyond. Over time, add receiver
optics. Add simplicity, flexul_)lllty, and economy, and modules for increased performance, capacity

you have MagnaHub — the ideal way to benefit from and distance.

optical technology. To see how simply fiber can meet your architecture

requirements, call your Magnavox representative today.

AMAGNAVOX

The perfect blend of RF and optical technology.

WL Z 7}
CATV SYSTEMS, INC.
100 Fairgrounds Drive, Manlius, NY 13104

Cail 1-800-448-5171 (In NY State 1-800-522-7464)
(315) 682-9105 Fax: (315) 682-9006
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THE BEAST
STOPS THIEVES.

Stop The Thieves And You'll Stop
Signal Leakage In MDU's.

Theft means signal leaks. It's as sim-
ple as that. And wherever you've got
MDU’s, you've got a high probability
of theft.

But if you install The Beast™ high
security apartment box with our
exclusive SuperLock, you turn thieves
and vandals into revenue generating
subscribers. You also cut down on
your CLI compliance problems. And
you save on future maintenance and
truck rolls.

No wonder
you'll find The
Beast working
for almost
every major
MSO and in
almost every
major cCity.

To find out
how to put
The Beast to
work for your
system, call
Cable Security today. We're the indus-
try’'s number one source for high
security installations.
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==uam .Cable Security
- =W 801 Fox Trail
TV P0.BoX 2796
Opelika, AL 36801
800-288-1506
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EDITOR'S LETTERIHHTTT

New Year inspirations

We often think of January as the
time to make a list of New Year resolu-
tions (most of which are soon forgotten
anyway). Instead, why not reflect on
those individuals or events that have
been an inspiration in your job—or
maybe even your life—and think about
ways to give back? Well, I've done just
that:

When | look back on my more than
18 years in cable, much of my career
inspiration has come from some of the
people I've had the opportunity to work
with. In 1972, | started in a northern
Idaho Teleprompter system, where
several of my co-workers had been
since the 1950s! | was fortunate that
they all were willing to share what they
had learned over the years, and that
inspired me to give back and share
with others by writing in CT and speak-
ing at SCTE seminars and other indus-
try gatherings. Dee Miller, Walt McCall,
Wes Scoles, Bob Simmons and Jack
Milligan have since retired; Bob
Munden and Steve Nagel are still
there; Del Hallberg moved on to anoth-
er job (construction, | think); Jeff Tarbet
is managing the Colorado Springs,
Colo., system; and the guy who hired
me for my first job in cable—Bill Rasch-
ka—was managing a TC| system in
Puerto Rico last | heard.

In later years | again benefited from
working with people in the industry who
were inspirations in various ways: Ron
Schmitt, Richard Covell, Al Kernes,
Bob Luff and Glenn Jones. And while
we've never actually met, Bill Daniels
has set a pretty good example of giving
back to the industry.

As | look at events that have shaped
my life, there’s no question that becom-
ing an Eagle Scout at age 15 is near
the top of the list. | was a member of
three different troops over five years,
and my favorite was one in Tumwater,
Wash. Of course, having a scoutmaster
who also was a ham operator probably
biases my opinion a bit. Today | remain
active in the Boy Scout program as an
assistant scoutmaster—giving back the
skills | learned.

But my life inspiration has been my
maternal grandfather. He had only an
eighth grade education and literally
was self-taught after that. “Grandpa

Charlie” had an IQ over 190 and could
discuss anything from the theory of rel-
ativity to genetic mutations in plants. In
fact, his life-long pursuit was horticul-
ture; 60 years ago he was creating new
variations in fruit using chemically
induced genetic mutations instead of
the conventional crossbreeding and
grafting techniques. Polio complicated
things when he was 35, but he still
managed to enter plants in an interna-
tional competition; the Stark-Burbank
Institute of Horticulture awarded him
the event's top three prizes! And in
spite of being told he'd never walk
again (“The hell | won't,” he reportedly
told his doctor), he managed to lead a
fairly active life after that—on both feet.

He passed away about a year ago,
but I'm fortunate to have had a chance
before then to tell him thanks for being
the inspiration that he was. He taught
me to be persistent and to not give up
when the road gets rough. The best
way I've been able to give back the
principles | learned from my grandfa-
ther is to set similar examples and
encourage others to give back.

We take for granted so much in our
day-to-day lives and activities, but have
you ever stopped to think about the
people and events that have been an
inspiration to you? Now that it's a New
Year, forget the usual resolutions.
Make up your mind to give back in
some fashion. Be a teacher and share
what you've learned. Set an example
for the new hires and be willing to
answer their questions. Become
involved in the community. Be a volun-
teer. And if you have a chance, say
thank you to the people who have been
your mentors. It'll make for a much
happier New Year!

Ronald J. Hranac
Senior Technical Editor

COMMUNICATIONS TECHNOLOGY



POWER GLAMP =

SURGE SUPPRESSORS

® POWER INSERTERS = DIRECFIONAL COUPLERS
= POWER SPLITTERS = POWER SUPPLIES
Protects active and passive gguipment from
voltage surges and transieis for increased
system reliability.

Easily installed in all major
brands of existing power
inserters, power splitters,
directional couplers and Power
Guard Power Supplies.
Requires no solder
connections, only a nut driver
and a screwdriver.
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Full featured status indicator panel
with automatic FCC offset and RF
mute/PLL lock LED's.

Unique non-volatile microprocessor
PLL tuning circuit allows only valid
output channel selection.

POWER OVER MOD

LED RF channel output indicator
is displayed in numeric CATV
channels. RF channel output
mutes during channel selection
or catastrophic RF failures.

No noise. No filters.
No problems.
No Ridding.

Forget everything you’'ve ever known about
frequency agile modulators. You see, the
TVM450 from Standard Communications is
not a modulator. It’s a revolution.

The TVMA450 is the first 450 MHz fre-
quency-agile modulator to challenge the RF
performance of fixed channel modulators.
The technically advanced PLL synthesized
tuning process takes full advantage of Stan-
dard’s High-Level Mixing (HLM). With six
levels of filtering, and extremely stable RF
circuitry, we can offer the industry out-of-
band noise floor and spurious free perfor-
mance previously available only with fixed
frequency modulators.

The result?

Listen carefully. The final RF output signal
meets all recommended NTC7 noise and
spurious specifications for a 450 MHz CATV

CHANNEL
QUTPUT

CHANNEL VIDEO
REMOTE SELECT MODULATION

VIDEO/AUDIO
RATIO

l

distribution system, and external bandpass
filters are not required.
If you’re thinking of rebuilding or upgrad-

ing your headend, this is one revolution you’ll

want to join.

On air. Off air.
No error anywhere.

Inside the TVMA450 is a non-volatile micro-
processor tuning circuit which allows the
utilization of a standard set-top converter
channel format, while the optional PROM
permits the installation of a custom set-top
converter channel format. The TVM450 is
frequency agile through Low VHF (2-6, Mid
VHEF (A-1), High VHF (7-13, Superband (J-W)
and Hyperband (AA-ZZ). The front panel
LED display indicates your real-life channel
number, eliminating the need for look-up
charts.

When the optional OAP450 off-air
processor is added, the TVM450 becomes
a internally phased-locked frequency agile
off-air processor meeting all FCC offset and
stability requirements.

Front-panel controls are factory
calibrated with precise center
indents to guarantee exacting
performance with minimum
installation and set-up time.



s a revolution.

Expansion slot allows options such as:

CSG60 integrated BTSC stereo generator module

OAP450 Off-Air LF. processor module

CMA60 Monoral audio module

Internal space is provided for optional CRC450 RS232C
remote control module

BTSC STEREO -\
GENERATOR

VIDEO TEST

RF output purity, stability and video quality can be
monitored with front panel video and RF output
test ports.

FCC offsets are automatically selected via
an internal microprocessor or custom pro-
grammed PROM. A rear panel switch is also
provided for manual selection of required
FCC offsets.

Left. Right.
Mono. In Stereo.

The TVM450 Mono audio processing module
features a 7-segment calibrated audio devia-
tion meter, pre-calibrated front panel audio
deviation control and an external BTSC input
indicator.

With the unique integration of the GSG60
BTSC stereo encoder the TVM450 is the first
agile modulator that puts stereo in its place.

Inside the Modulator!

This proven stereo unit will save you count-
less hours of tedious integration and set-up.
The front-panel level controls are factory cali-
brated with precise center indents to guaran-
tee exacting performance with minimum
installation and set-up time.

For one unit, an entire headend or a com-
plete network Standard’s addressable Remote

Alignment Control (RAC) option gives you
multi-station access and status monitoring
capability.

All of these powerful features are master-
fully incorporated into one impressive piece
of cabinetry. The front panel offers clear, pre-
cise control of all functions and direct reading
of channel output.

When it’s time to automate your headend,
when it’s time to rebuild or upgrade your
headend there is no other choice.

The TVMA450 is downright revolutionary.

Raise your standards.

Standard

Communications

SATCOM Division

P.O. Box 92151

Los Angeles, CA 90009-2151
(213) 532-5300

(800) 745-2445

FAX: (800) 722-2329 (U.S.)
FAX: (213) 532-0397 (Int'1 & CA)

Represented in Canada by:
DGH Communication Systems Ltd.
Scarborough, Ontario * 416/499-4746
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LETTERS

Ground straps

This letter is in response to your article,
‘““How to install ground straps,’ which
appeared in CT's August 1990 issue.

The article was well-written, photo-
graphed and informative. It did however,
have one serious flaw—it read like an ad-
vertisement. A ““how-to’’ article such as
this should attempt to be even handed,
showing the basic points of assembling
any manufacturer’s copper ground strap.

This article would leave the reader with
the impression that one clamp is the in-
dustry standard, much like the days when
AT&T set the standards for Bell Telephone.
There are several types of copper ground
straps all of which have their merits.
Otherwise, they would disappear from the
marketplace.

The primary manufacturers are Black-
burn, Diamond, Reliable, Sachs, Senior
and Viewsonics. Each of these could have
been shown to make the article unbiased.
If you would consider a follow-up article
| would be glad to contribute and pre-
sumably so would other manufacturers.

Gene Coll
Engineering Sales Manager
Diamond Communications Products

Editor’s note: The very nature of ‘how-to”’
articles often makes them product/manu-
facturer-specific. | chose Sachs because
it has a well-equipped training facility near-
by, which made it convenient to photo-
graph the installation procedure. Further-

more, there is only so much editorial space
in any magazine and had | shown pro-
cedures for all the ground straps available,
the article would have been six times the
size it was. Besides, it did state that “'the
procedure for other brands will vary from
what is shown here; you should contact
the specific manufacturer of the straps you
use if you have questions.”

Hot chassis help

This letter is an extended thanks for send-
ing me the article ‘‘Hot chassis condition’
(Installer Technician, November 1989).
Recently, we have been experiencing a
rash of malfunctioning TV sets during in-
stallation due to hot chassis and your
article immediately came to mind.

Itis my hope that this will help our situ-
ation, and that we can stay in touch for
future reference. Thank you once again.

Ken Shepard
Installation/Audit Supervisor
Staten Island Cable

Getting training

| enjoy your full monthly issues very much
and was hoping you could answer some
questions | have.

I've been in the cable business for ap-
proximately seven years from installer to
service tech to technician. | am very eager
tolearn alll can. I’'ve just moved to Wilm-
ington, N.C., with Vision Cable. | have
taken a small course in fiber optics but |

need more headend experience. | am
aware of the National Cable Television In-
stitute but I'm with a new company and
on six months probation, so Vision can’t
help with the course.

What I’'m askingis: Arethere any train-
ing seminars in the Wilmington area? or
are there any videotapes available on
headend training?

The July 1990 issue of CT had an article
by Ronald Wolfe about a training facility.
| would like the address and more infor-
mation on this facility.

James Holliday Il
Vision Cable

Editor’s note: Contact SCTE’s Piedmont
Chapter, PO. Box 476, Granite Quarry, N.C.
28072, for its schedule of training seminars
in your area. Most chapters and meeting
groups conduct training seminars every
other month and try to emphasize local
training for a reasonable cost. SCTE’s na-
tional headquarters may be able to help
out too. They have a fairly comprehensive
library of technical publications and video-
tapes from which you may be able to pur-
chase what you need (check *'The Inter-
val” in February 1990 'CT"’ for a full listing).
As well, SCTE s tuition assistance program
is available to fund NCT| courses and other
CAT V-related training. Contact the SCTE at
669 Exton Commons, Exton, Pa. 19341,
(215) 363-6888. You can contact Ron Wolfe
at the ATC National Training Center, 2180
S. Hudson St., Denver, Colo. 80222, (303)
753-9711.

MAKE YOUR JOB EASIER .
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Cabletek stocks a complete line
of accessories for your cable in-
stallation needs. Next day delivery
is available anywhere in the USA
on in-stock items.

\4

850 Taylor Street @ Elyria, Ohio 44035
(216) 365-3889
Toll-free 800-562-9378
Fax (216) 322-0321

(ablelek

WIRING PRODUCTS

Reader Service Number 10
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YOU'VE
GOT

HEADACHES |
ENOUGH...

With the EMFT, you can extract all
significant video and audio
components from your TV signal for
test or monitoring. . .with true
resolution. State-of-the- art design
guarantees accuracy and reliability,
makes for easy operation, and
provides versatile signal capabilities.
All these features—and more—are
built in.

O Frequency shifting agility—for
complete coverage of all TV bands,
including special channels from 54
to 880 MHz, without plug-ins

coping with unsympathetic regulatory

agencies and predatory, would-be
competitors! Don’t compound your

problems with poor picture quality. Get

a clear picture of the signals you

transmit to your subscribers with the new

EMFT TV Demodulator.

O IF, mono audio, wideband BTSC
stereo audio, video, and quadrature
(Q) outputs

O High video signal-to-noise ratio

&

OHDE& SCHWARZ INC.

[

O Selectable filtering for adjacent
channel suppression

[ Envelope or synchronous detection
O Stable zero reference for video level
adjustments and residual carrier

measurements
O Remote control capability with
IEEE-488 (optional)

Tuning your equipment for peak

, performance and monitoring your

system for continuous peak operation
is now an attainable goal . . .
At an affordable price!

Reader Service Number 11

4425 Nicole Drive, Lanham, MD 20706—Tel: (301) 459-8800

In Canada: Rohde & Schwarz Canada Inc., 555 March Rd., Kanata. Ontario, K2K [X7=lel: (613) 592-8000
Outside North America: Rohde & Schwarz Headquarters, Muhldorfstr. 15, W-8000 Munchen 80, Germany—Tel: (089) -41-29-(




Gene Wright
V.P. Engineering
Turner
Broadcasting
Systems
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ht on Wegener.

&
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Timely problem solvers.
“When we first began to feed CNN
internationally, we discovered that
we were required to blackout
portions of our broadcast. We
needed a solution fast. Wegener
designed and manufactured a
blackout control svstem for us
within a month. It worked
great. And it's still on line
today.”

Inventive.
“We have three different cable
networks reaching over forty
million homes on Wegener's
Network Control System at TBS.
Wegener's innovations have made
the svstem an industry standard.”

Dependable.
“I don’t think they could put out a bad
product — just aren’t the kind of people.
[ guess that’s one reason we've worked
together for over eight vears.”

Quality and performance driven.

“I've visited Wegener’s production facility.
What most impressed me was the absence of
production lines. Evervone works in their own
stations at their own pace. It's all part of their

new TQC (Total Quality Commitment) and JIT
(Just in Time Manufacturing) policies. From what
I could see, the policies are more than just manage-
rial lip-service. i—'\'ory one in the plant seemed
enthusiastic about them.”

“When | think of Wegener, | think of people; bright,
dedicated, professionals; who take pride in their
work; whose company takes pride in them. You've
probably guessed by now, | lf\inl\ Wegener
Communications is a pretty sharp operation.”

“ WEGENER
COMMUNICATIONS

TECHNOLOGY PARK  JOHNS CREEK
11350 TECHNOLOGY CIRCLE
DULUTH. GEORGIA 30136

(404) 623 0096 TELEX 54 3634 FAX (-104) 623 0698
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| Vyvx to upgrade

fiber-optic network
TULSA, Okla.—Vyvx National Video
Network (CT, Oct. 1990, page 26)
plans to upgrade its nationwide fiber-
optic TV transmission network. A $10
million contract was awarded to Grass
Valley Group for the purchase of video
equipment required for the upgrade

The equipment will raise the specifi
cations of Vyvx NVN’s system to meet
the broadcast-quality standards for dig-
ital TV transmission proposed by Com-
mittee T-1, an ANSI approved stan-
dards organization. In addition, the
GVG Excalibur codec allows the Vyvx
NVN system to deliver CD-quality
uncompressed digital audio at 20 kHz,
which meets the T1-505 audio trans
mission standard.

Installation of the equipment will
begin in February and be completed in
more than 57 cities in May.

ONI gets Canadian
headquarters, two
systems activated

| ANAHEIM, Calif.—Optical Networks

International (ONI) has established
Canadian headquarters in Missis

| sauga. The new ONI Canada will con-

solidate all Canadian fiber-optic devel
opment and technical service functions
previously performed by Anixter Cable

| TV

ONI Canada will focus on interna-
tional fiber-optic resources and their
application in Canada. It will pursue
joint ventures with established compa-
nies, as well as investigate new tech-
nologies to expand and complement
the Laser Link product line

MEI's interactive training videos are now available

ENGLEWOOD, Colo.—Mind Ex-
tension Institute’s two interactive
video training courses (CT, July
1990, pages 20 and 32) have been
released. General Safety and
Installer Training, which use SCTE
recommended practices, NEC and
OSHA regulations as guidelines,
are the latest additions to MEI's
library of training programs
designed for the cable TV industry.

Additional programs include Sales
Through Service and Customer
Service: Your Key to Success.
Sponsors of the training pro
grams received "laser disc” recogni-
tion plaques at the 1990 Western
Show. Those sponsors include
(clockwise from top) Yvonne Jor-
dan, Magnavox CATV Systems Inc.;
Pamela McGregor, Gilbert Engi-
neering Co.; William Channell Jr.,

Channell Commercial Corp.; Mike
Sparkman, Anixter Cable TV; Jeff
Geer, Alpha Technologies; Don
White, AT&T. Greg Liptak of MEl's
parent Jones International Ltd. is at
center.

Additional sponsors of the cours-
es include Calan, Comm/Scope
Inc., Eagle Comtronics Inc., Inte-
gral, Scientific-Atlanta Inc. and
Trilithic Inc.

12
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ONI Canada also has activated two
systems: Northern Cable Services of
Sudbury, Ontario, has installed the first
satellite antenna fiber-optic link in
Canada, using six Laser Link transmit-
ters and three dual receivers over
8,000 feet of single-mode fiber-optic
cable; and a Laser Link system for
Telecable-Laurentian in Hull, Quebec,
was activated.

ALS, ATC's FTF concept

is up and running
ANAHEIM, Calif.—American Light-
wave Systems and American Televi-
sion and Communications success-
fully have installed the first fiber-optic
CATV system designed for fiber-trunk-
feeder architecture in ATC’s Marion,
Ind., franchise area.

This was ATC's first design to prove
the FTF concept and show that it can
be built for equal or less than the cost
of a traditional coaxial cable plant. The
application uses ALS's LiteAMp trans-
mitters to transmit 60 channels on a
single fiber. They're optically split to
serve multiple remote node locations.

Two HDTV

pacts announced
GLENVIEW, lIi., and TOKYO—Zenith
Electronics and AT&T are developing
a high-performance, all-digital HDTV
system that could solve the fundamen-
tal problems of digital simulcast HDTYV,
Zenith says. Based on 18 months of
research by the two companies, the
system will expand the capabilities of
Zenith’s original spectrum compatible
HDTV approach.

In the first joint development of

COMMUNICATIONS TECHNOLOGY

HDTV components between Japanese
and U.S. companies, Toshiba and
Motorola will develop a new type of
integrated circuit used in MUSE
decoders for NHK's HDTV service.

Jerrold reduces

Cableoptics prices
HATBORO, Pa.—Economies of scale
from increased production levels have

BTSC Encoder Update

BTSC Encoder performance and reliability.

“A few vears ago, we selected Wegener's BTSC encoder over eight other manufac-

allowed Jerrold Communications to
cut prices of its Cableoptics AM-550R
optoelectronic receivers by up to 25
percent.

The new price schedule covers all
Starlite Cableoptics modules used for
fiber-to-feeder, backbone and other
new cable TV trunking architectures. It
also includes fiber-to-feeder link config-
urations for single- and dual-fiber appli-
cations.

turers’ encoders because we believed lhq\ offered the best performance. We've
now had over 160 of Wegener’s BTSC encoders on-line for the past three years, and

I can’t recall us having much trouble with any of them

We had no idea that en-

coders could be as reliable as Wegener’s have been.”

Dependable support.

“We also had no idea that Wegener's support service would be so dependable.
Years after installation, they still meet our support needs. That kind of support is
invaluable when training new headend technicians who are still learning proper

headend procedures.”

Audio AGC performance.
“Recently, we installed a number of audio AGC boards
on channels that are switched between multiple
sources and /or carry local commercial

insertions. They've performed exc ‘-5»-

Wy, tionally well. And they’ve reducec

customer complaints about varying
audio levels to virtually zero.”

“Over the years, I'd say Wegener
has been building more than
fine products; they’ve been
building a reputation.”

Al Kuolas
Regional VP Engineering
Continental Cablevision -
the nation’s third largest
MSO.

BTSC STEREO ENCODER

WEGENER
COMMUNICATIONS

:
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SCTE NEWSI T

Expo ‘91 packages
to be mailed

Packages containing registration
materials and information for the SCTE
Cable-Tec Expo '91, to be held June
13-16 at the Reno-Sparks Convention
Center in Reno, Nev., will be mailed to
all active national SCTE members in
February.

Upon receipt of the packet, national
members will be able to register for the
expo, the premier training and CATV
hardware conference presented annu-
ally by SCTE. This packet also will con-
tain a schedule of events planned for
the expo and information on accommo-
dations and services available to expo
attendees.

SCTE has coordinated the event to
make it comfortable to attendees. Reg-
istration rates for the expo have not
changed since 1986, while sleeping
room rates at the headquarters hotel,
Bally's Resort, are $76 for single and
double occupancy. Bus service to expo
events will be available at nearby offi-
cial expo hotels. The expo promises to
be a well-attended event, and the
exhibit floor is rapidly selling out.

Cable-Tec Expo '91 is being
planned by this year's Program Com-
mittee, which includes Bill Riker of
SCTE and Steve Allen of Jones Inter-
cable as co-chairmen, Ted Chesley of
CDA Cablevision Inc., Dennis Forer of
Viacom, Sally Kinsman of Kinsman
Design Associates, Paul Levine of CT
Publications, B.J. Toner of Toner Cable
Equipment and Dave Willis of TCI.

Nominations
opened for Member
of the Year Award

The Society is currently seeking
nominations for its 1991 Member of the
Year Award. Presented each year at
the Cable-Tec Expo, this award is
given by the SCTE board of directors
to recognize a member for outstanding
contributions to the goals and purposes
of the Society.

All persons nominated for the award
must be active members of the Society.
Nominations must be received in writ-
ing by SCTE national headquarters no
later than March 1. All nominations will
be presented to the board of directors

14 JANUARY 1991

for consideration, and the selected per-
son will receive a plaque recognizing
this honor at the 1991 Cable-Tec Expo,
to be held June 13-16 in Reno, Nev.

“Technology for
Technicians II”
to be held in February

SCTE is proud to announce a new
series of four "Technology for Techni-
cians |I" technical training seminars to
be held in 1991. This is an advanced
three-day, hands-on technical training
program for the broadband industry's
maintenance technicians, chief techni-
cians and system engineers. The first
“Technology for Technicians 11" seminar
for 1991 will be held Feb. 11-13 at the
Howard Johnson Hotel in Sacramento,
Calit.

Subsequent 1991 seminars are ten-
tatively being scheduled to be held in
May (Philadelphia), August (lllinois)
and November {Phoenix).

Like the original “Technology for
Technicians” program, which premiered
in September 1988, the “Technology
for Technicians II" seminar will be con-
ducted by SCTE Director of Chapter
Development and Training Ralph
Haimowitz. This seminar offers a com-
bination of comprehensive technical
theory and actual hands-on training
presented in a laboratory environment.

*The first portion of the seminar will
deal with mathematics and measure-
ment and include information on ratios,
cable-applicable mathematics, deci-
bels, the decibel-millivolt and loga-
rithms.

*The period on amplifier systems
will cover unity gain concepts, equip-
ment specifications, attenuation and
equalization, and automatic system
controls.

*The section on powering will cover
equipment power supplies, system
powering, calculating voltage drops
and determining power requirements.

*The next area of concentration,
coaxial cable, will include material on
the types and uses, connectors, cable
properties, loss calculation and cable
faults associated with this type of
cable.

*When covering system operation
and maintenance concepts, the semi-
nar will focus on calculating system

SGIE

noise, calculating system intermod,
system tests and measurements, and
deregulating amplifiers.

*The section on cumulative leakage
index tests and measurements covers
1990 FCC requirements, signal leak-
age and CL| measurements and calcu-
lations.

*The hands-on laboratory sessions
will feature demonstrations of spectrum
analysis, signal leakage tests and mea-
surements, and system signal level
meters.

People interested in attending the
“Technology for Technicians II” seminar
Feb. 11-13 in Sacramento or those
who would like to see the seminar pre-
sented in their area can contact SCTE
national headquarters. Reminder:
Seating is limited to 40 attendees,
so make your reservation early!

Election
packages mailed

SCTE election packages containing
voting information on candidates for
the five open board of directors posi-
tions were mailed to all active national
members on Jan. 1.

All national members will have the
opportunity to elect two at-large direc-
tor(s) to the board, while members in
five SCTE regions will be voting for
directors to represent their areas. The
election package will include biogra-
phies of all candidates to assist mem-
bers in the voting process.

Completed ballots must be post-
marked by March 15. Members are
urged to exercise their ability to direct
the Society's future and vote.

For further information on Cable-
Tec Expo ‘91, “Technology for Tech-
nicians ll,” the Member of the Year
Award or SCTE elections, please
contact SCTE national headquarters
at (215) 363-6888.

COMMUNICATIONS TECHNOLOGY
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You'll find it easy to tailor an
HP portable spectrum analyzer
to your particular tests.

That’s because memory cards
program specific analyzers

for applications such as CATYV,
digital radio and EMC analysis.
Which means less training,
easy one-button measurements,
and faster troubleshooting.

Whether you need a basic
analyzer or a high-performance
MIL-rugged unit, you’ll find

it in the HP 8560/8590 family.
It covers a range from 50 Hz

to 26.5 GHz. And it combines

a wide selection of models
with flexible performance
options to give you an affordable
solution.

Reader Service Number 14

©1990 Hewlett-Packard Co. TMSADOOS/CT

So call 1-800-752-0900 today.
Ask for Ext.1236 and we'll send
a brochure that describes the
spectrum analyzers you'll find
easy to adapt.

There is a better way.

()

HEWLETT
PACKARD



Figure 1: Hamilton/Toronto/Oshawa fiber network
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“To deliver the high
quality signals
required on the
backbone network,
capacity was limited
to 10 frequency
modulated channels
per fiber.”

A comprehensive

backbone

system case study

L=+ The deployment of fiber-optic systems

g £

to enhance the reliable delivery of high
quality programming to subscribers is
proceeding well at Rogers Cablesys-
tems. A comprehensive backbone sys-
tem serving Canadian subs in Toronto,
Mississauga and Brampton has been
constructed and tested. A description
of this system, performance measure-
ments and extensions into Oshawa
and Hamilton are the subject of this
article.

By George Hart
Manager of Advanced Engineering,
Rogers Engineering

The Toronto/Peel fiber backbone
network consists of five primary hubs
and three drop-and-insert nodes. The
primary hubs are located at 855 York
Mills (855YM), 2000 Sheppard (SHP),
Brampton (BMP) and Wolfedale (WD);
the drop-and-insert nodes are located
at Tangreen (TAN), CN Tower (CNT)
and 25 Adelaide (ADE). A geographical
layout of the network is shown in Fig-
ure 1.

The critical nature of the primary
hubs (they essentially serve 100 per-
cent of all subs) necessitate full redun-
dant routes for all the hub sites. Hence,
the hubs are configured as a dual
counter-rotating ring. Actually, the net-

work is composed of a ring within a

Photo 1: Some of the equipment installed at the 855 York Mills primary hub. ring: The inner ring includes 855YM,
16 JANUARY 1991 COMMUNICATIONS TECHNOLOGY
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Tek's CATV System Sweep with its compact, lightweight No need to hassle with instant photographs either.
design makes a big difference up there on the pole. And With our low-cost PC download software you can transfer
none at all in your subscriber's picture. It's virtually non- waveform data and text entries to your PC and reconstruct

interfering. it all easily in Lotus 1-2-3® spreadsheets—for perma-
You can leave the 2721 Transmitter running continu- nent records and planning.
ously once it's installed. It won't show a glitch. And with You owe it to yourself and your technicians to get the

the 2722 Receiver—about the size of a SLM—you get full story on the 2721/2722 and other CATV products
long-term memory for over 50 waveforms, data entry with ~ from Tek. Because when it comes to test and measure-

alpha-keyboard convenience and a high-contrast LCD ment, we really perform!
display viewable in direct sunlight, no hood required. 1-800-426-2200 Ext. CATV
Tektronix
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Photo 2: Construction activity for the

TAN and SHP and the outer ring
encompasses 855YM, TAN, BMP, WD,
CNT/ADE and Young Eglington Centre
(YEC). The network schematic in Fig-
ure 2 shows the hub interconnection.
The primary hubs were designed to
serve approximately 100,000 to
130,000 subs and consistent with this

-
855YM primary hub installation.

design objective the primary hubs
855YM, SHP and YEC serve approxi-
mately 390,000 subs in Toronto while
BMP and WD serve the 200,000 subs
in Peel. The TAN hub serves 25,000
subs in Newmarket via an indoor
broadband transmitter (IBBT)
microwave link.

Figure 2: Toronto/Peel fiber backbone schematic

“Included in each
hub is an agile
demodulator and
high quality video
transport system to
allow monitoring of
signal quality at
each hub.”

Analog FM system

The backbone employs a frequency
modulation/frequency division multiplex
(FM/FDM) transport system. The ana-
log FM system was chosen over digital
on the basis of economics. The 855YM
site serves as the system headend and
contains the FM modulation equip-
ment. A disadvantage of the FM sys-
tem compared to the digital is the sig-
nal degradation upon repeating. How-
ever, maximum cascade was limited to
two optical links and only two primary
hubs were affected: BMP link with a
repeater at TAN and WD link with
repeater at YEC. To deliver the high
quality signals required on the back-
bone network, capacity was limited to
10 frequency modulated channels per
fiber. This constraint entailed using
eight fibers to deliver the near future
anticipated capacity of 77 channels.

The FM modulators at 855YM are
fed with separate video and 4.5 MHz
BTSC encoded audio signals, which
frequency modulates 70 MHz IF carri-
ers. The carriers are then upconverted
to RF frequency where each channel
occupies a 35 MHz bandwidth. The
modulator is capable of translating the
IF carrier to any one of the available
RF channel assignments with its agile
RF tuner assembly, and this can be
controlled either manually with front
panel switches or remotely via the sta-
tus monitoring and control network.
The RF outputs are passively com-
bined into 10-channel groups and are
then split three ways. Each split feeds
a 1,310 nm transmitter and three sets
of transmitters are required to sepa-
rately feed the links to TAN, SHP and
YEC. Signals are repeated (in electrical
domain) at TAN and YEC to feed BMP
and WD, respectively. Photo 1 shows
some of the equipment installed at
855YM.

All video signals distributed on the

| IR 320 km S 12.6 jon
1 "'-»""'_ “".“V'A | TANGREEN
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ChwgEs 200 km
354 kmn YORK
—
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Legend : l -
[ 72m
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Shouldn’t the cable your business
is riding on be just as strong?

The cable you're installing now may
seem great today, but how’s it going
to hold up against tomorrow’s heat?
And the ever present gnawing by
nature’s pests? [nstall AT&T's fiber
optic cable and you won't have to
WOITY,

That’s because all AT&T fiber optic
cable is designed to withstand harsh
temperatures, rodents, lightning, and
a host of other environmental stresses.

Take a look at our LXE family of
lightguide cable. Available in multi-
ple sheath designs, each is made with
a high-density polyethylene jacket to
resist abrasions—making it easy-to
pull and inexpensive to install, too.

The LXE also allows for easy end-
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g il ATSunibeds
- Rl '
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it

"l
| \ AIRT’s fiber optic cable otlers the

l xl' ruggedness and reliability needed

“" t tor your aerial cable TV installations.

prep and midsheath entry. Rip cords
lie beneath the jacket and armor, to
allow for entry without damaging the
fibers.

AT&T's fiber has the smallest mode
field diameter of any standard single
mode fiber available. Light stays
more tightly confined to the fiber
core, providing outstanding trans-
mission performance—at both 1310
and 1550 nm.

And our D-LUX 100 coating offers
excellent stripability; static fatigue
performance, and aging characteris-
tics, for superb splicing capabilities.

You'll find, too, that all our fiber
optic cable is backed by the design
expertise and technology of AT&T

Reader Service Number 16

Bell Laboratories.

For more on cable that’s at its best
when the elements are at their worst,
call AT&T at1 800 344-0223,
ext. 223.

ATeT

Network Systems
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Figure 3: 855 York Mills signal processing
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backbone are assembled at the 855YM
headend using a combination of high
quality FM and digital backhaul links,
local off-air and satellite signal recep-
tion and local origination. Redundant
feeds are available for most signals. A
128 X 128 video routing switcher is
used to route available video signals to
the transport system as illustrated in
Figure 3.

A one-to-one correspondence
between each FM modulator and AM
modulator channel at all other hubs
allows the lineup to be configured at
855YM. Channel lineup changes, sub-
stitution switching and diversity selec-
tion are all achieved through the rout-
ing switcher. The equipment configura-
tion at the primary hubs is shown in
Figure 4. Included in each hub is an

“The high quality and
reliability of signals
at secondary hubs
will give subs a
noticeable improve-
ment in service.”

agile demodulator and high quality
video transport system to allow moni-
toring at 855YM of signal quality at
each hub.

Complete testing of all equipment
installed on the backbone network has
been performed. Representative data
for the measured performance is given
in Table 1. The various columns show
the performance for individual compo-
nents of the complete system. The
transport links deliver video and 4.5
MHz audio to each hub, with perfor-
mance for the longest cascade being
given. The AM modulator performance
is given and then total system perfor-
mance. Finally, the round trip perfor-

Table 1: Analog FM backbone network performance
Parameters Backhaul Analog FM Modulator
transport
S/N weighted (dB) 67 60 (C/N) 67
Differential
gain (%) 2 21 1.8
Differential
phase (°) 0.5 0.5 0.8
Lum non-
linearity (%) 1.5 08 1.7
C/L delay
(tns) 5 5 15
C/L gain
(%) 98.5 97.5 95
K-factor
(%) 0.3 05 1.4
Frequency
response (+dB) 0.5 05 0.2
Audio S/N (dB) 63 61 63
Stereo
separation (dB) 35 33 35
FM radio N/A 63.5 N/A
gies 3000 series, Modulation Sciences SRD decoder.

Combined Loop  Test
back system

59 59 84.7
3 36 0.95
1.3 25 0.32
3 3.2 0.44
20 20 0.8
93 93 98.5
14 1.3 0.1
0.6 (@ 3.58 MHz)-1 0.1
60 60 65.5
30 30 37
N/A

Note: Test system includes Tektronix 1910 generator, VM-700 video measurement system. Rohde & Schwarz EMFT receiver used to demodu-
late RF limits measured S/N to 60 dB. Audio test equipment: Scientific-Atlanta 6380A BTSC encoder, Rohde & Schwarz EMFT, Sound Technolo-

22 JANUARY 1991
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Yot All Cable s Created Eqal

Itsasimple fact: a cable TV system is only as
good as the fiber optic cable it’s built with. And
any sacrifice in quality can mean compromising
durability; signal quality and consistency of per-
formance. Which is why it'sso important to specify
Siecor cable instead of accepting just any cable or
packaged systern. Because our loose tube design
insulates the fibers from the stresses of installation
and of rigorous aerial environment. Aramid yarn
strength members make the cable extremely light
and flexible. Our cable doesn't require metallic
strength members which can corrode or be dam-
aged by lightning. And we can provide cable that's
all dielectric or armored where additional protection
is required.

What's more, Siecor offers cables utilizing
Corning single-mode Titan™ fiber which is
tougher and more durable than other standard
silica fibers. With Corning’s new fiber and our
leading cable design, you get a rugged cable thats
craft-friendly: Of course, our cable meets or exceeds
all EIA, REA and Bellcore standards. And we offer
a complete line of products and service including
hardware, splice equipment, test equipment, train-
ing, consultation and splicing,

So get exactly what you need for your system
with the knowledge you're getting the best. Call
usat 800762-2002,Extension5992. Or write Siecor

Corporation, 489 Siecor Park, SlECOR

Hickory, NC 28603-0489.

"™ Titan 1s a trademark of Corning, Incorporated
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Parameters

S/N
weighted (dB)

Ditferential
gain (%)
Differential
phase (")

Lum non-
linearity (%)

C/L delay (+ns)
C/L gain (%)

Pulse/bar
ratio (%)
K-factor (%)

Sync rise
time (ns)
Sync fall
time (ns)

Frequency
response
(@ 3.85 MHz,+dB)

Audio S/N (dB)
Stereo
Separation (dB)

Digital
transport

61.4

1.15
0.97

0.81
28.4
97.6

95.3
0.9

166

164

-0.71

62.3

Table 2: Digital backbone network performance

Modulator Combined
(C/N) 68 60.4
1.63 1.29
0.52 0.52
2.03 217
-15.4 7.5
94.3 92.8
955 92
2.0 2.5
165 177
163 175
-1.15 -1.39
62.6 60.4
29 27

Test
system

80.5

1.25
0.52

0.65
54
98.1

98.5
0.5
156

155

-0.59

64
37

Note: Test system includes S-A 6380A BTSC encoder, Leitch SPG 1300N signal generator,
Mathy MBW 420B Brickwall video low pass filter and Tektronix VM-700 video measurement
set. Rohde & Schwarz EMFT limits modulator S/N measurement to 60 dB.

Low band channels
High band channels

C/N
55 dB (min)
58 dB (min)

Table 3: AM secondary hub performance

CcTB
68 dB (min)
69 dB (min)

CsoO

65 dB (min)
not measurable

Figure 4: primary hub processing

CAST TRe

.
H
i
¥ v,
ol

WEST Txs

— o

—’*—-—-eﬂ

S
e

24

JANUARY 1991

mance for a channel (leaving 855YM,
amplitude modulated at the farthest
hub, demodulated and returned to
855YM}) is given.

It can be seen from the figures pre-
sented that it is possible to ensure the
reliable delivery of high quality signals
to each primary hub in the Toronto sys-
tem. At each primary hub, the AM fiber-
optic system will feed a network of sec-
ondary hubs, each serving 4,000 to
10,000 subs.

Digital backbone

The extension of the Toronto prima-
ry hub backbone to surrounding sys-
tems in Oshawa, Burlington and Hamil-
ton is being done using digital video
transport equipment. The long distance
involved makes FM an inferior choice.
High speed multiplexers combine eight
PCM encoded channels for transmis-
sion on each fiber. A composite of
video and 4.5 MHz audio is input to the
digital video encoder. Decoders located
up to 65 km away recover composite
signals, which are connected to modu-
lators that have been specifically
designed to accommodate composite
input. The measured performance for
the equipment being installed in Hamil-
ton is summarized in Table 2. The sys-
tem includes a digital repeater at the
Wolfedale primary hub. The 855YM pri-
mary hub is the digital video encoding
site. The construction activity for this
installation is illustrated in Photo 2.

It should be pointed out that
the signal-to-noise ratio (S/N) of the
digital link is actually quantization noise
and not thermal noise. The magnitude
of the quantization noise is determined
by the number of quantization steps,
which in this system is determined by
the eight-bit sampling. The S/N
remains fixed regardless of the number
of optical links in cascade, provided the
video remains in a digital format. The
S/N due to thermal noise is approxi-
mately 70 dB. It is also evident that a
high degree of transparency for the
BTSC system audio at 4.5 MHz is
achieved. A Rohde & Schwarz EMFT
receiver was used to allow baseband
video measurements to be made. A
Modulation Sciences BTSC decoder
was used to facilitate the audio mea-
surements.

Similar performance is anticipated
for the digital primary hub backbone
network being installed in the Kitchen-
er/Waterloo/Cambridge area in south-

(Continued on page 49)
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We provide the whole system.

Some just sell you a box.

Addressability. For years, Jerrold has
been the recognized leader. We have over 800
systems installed worldwide and our experi-
ence is second to none. With our addressable
systems, you're getting the best the industry
has to offer.

Our Impulse Converters, of course,
use Impulse technology. Fact is, virtually every
store-and-forward system worldwide is a
Jerrold. From our TOCOM converters to our
baseband and RF systems, both with remote
volume controls, no one offers the breadth of
products as Jerrold.

Furthermore, our knowledge and exper-
ience in installation and service has established
Jerrold as the standard by which all others are
measured.

You don' get to become a leader unless
you work very hard. You don' stay a leader
unless you work even harder. Call »
1 800 523-6678.

JCOMMUNI( ATIONS
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Fiber to the
feeder: A case study

By Eugene M. White
Vice President Engineering
Paragon Cable/Tampa Bay Division

Fiber to the feeder (FTTF) architec-
ture offers unique opportunities over
conventional trunk and feeder. The
coaxial trunk is replaced by fiber, elimi-
nating the undesirable artifacts gener-
ated by the long trunk cascades and
increasing reliability. This, in turn, offers
opportunity in the feeder design.

To clarify our St. Petersburg, Fla.,
design, it's best to analyze the two

major components (fiber and feeder)
separately then put them together to
complete the picture. For this article,
we will use the southern-most 75 miles
of plant in St. Petersburg as an exam-
ple. This area would have had the
longest trunk cascade (32 trunk ampli-
fiers using coaxial cable) typifying the
system in part, and features unusual
areas.

Feeder considerations
The first rule of designing is to have

an end product in mind. In cable sys-
tems, this is the permissible distortion
and noise parameters for the longest
cascade. Having already set these
specifications for conventional design,
all that's needed is to maintain or, if
possible, improve them.

To calculate the distortion parame-
ters, the equipment types and specifi-
cations are essential. All the fiber and
RF equipment needed for this project is
produced by various manufacturers
with approximately the same specifica-
tions, and should approximate the
same results. We will use Scientific-
Atlanta (S-A) specifications for our cal-
culations throughout this article
because the project uses its equip-
ment.

The S-A 6450 optoelectronic trans-
mitter and 6901 optoelectronic bridging
amplifier (receiver) specified for 10 dB
power budget at 450 MHz loading are
being used. The line equipment is S-
A’s 550 MHz distribution amplifiers
(DAs), model numbers 376368 (feed-
foward) and 370697 (parallel hybrid).
The design calls for a maximum of tour
DAs in cascade; the first two are nor-
mally feedfoward followed by two par-
allel hybrids. The output level for feed-
foward is 48 dBmV, and 45 dBmV for
the parallel hybrids. All output levels

“The first rule of
designing is to

have an end product
in mind. In cable
systems, this is the
permissible
distortion and noise
parameters for the
longest cascade.”
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DISPOSABLE SHOE COVERS

Shoe covers are a new and
inexpensive product from
Multilink, to combat installers
getting mud, dirt, grease, etc.,
on the floors and carpet of
subscribers.

o No more angry phone calls from
subscribers.

o No more carpet cleaning bills of
installers getting the subscribers
carpet or floor dirty.

o Improve image of the Cable
System as being professional, one
who cares about their work and
their customer.

o Improve the productivity of the
installer because he does not
have to spend time taking his
boots/shoes off and on before
entering the home.

The shoe covers are made of poly-latex,
no skid material. The shoe covers fit a
size 16 shoe and lower, one size fits all.
Part # Description Qty.

SCJM-402-XD  Work Boot & Regular 150 Pairs: Master

Shoe Style Carton or 3 Dispenser
Cj Boxes of 50 Pairs

SCJM-402-0W  Special High Top 50 Pairs: Packed in
Boot for Dirty Pant  Plastic Bags
Legs

™
ENGINEERED TO MAKE THE DIFFERENCE

Multilink Inc.
Communication Division

196 Morgan Avenue

P.O. Box 955

Elyria, Ohio 44035

Office & Plant (216) 324-4941
Fax # (216) 324-4947

Toll Free 1-800-678-4510



Figure 2

St. Petersburg headend

TX1 TX2 TX3 TX4 TX5 TX6

L

R = Fiber receiver (17.5 strand miles)
= Transportation fiber (5.8 miles)
-— = Feeder fiber (11.7 miles)

l—ne

l R11

R4 — R6

R9 R10 R13
R7 R12
R2
R3 i R15 R14
R5 (R15 = 9.7 strand miles)
Key

TX = Fiber transmitter (75 miles of feeder plant)

are specified for 550 MHz unless other-
wise designated. The tap output is 15
dBmV, and cable is .625 unless other-
wise noted.

Tables 1 and 2 contain the specifica-
tions for both 450 MHz and 550 MHz
loading, comparing conventional trunk
and feeder to FTTF. Notice the 550
loading shows some improvement over
the 450 loading. This is because we
use split frequency 550 loading that
involves dual fiber transmitters and
receivers. Using split loading and opti-
mizing the transmitter improves the dis-
tortion parameters of the fiber equip-
ment while holding noise at a constant.

As we can see from the tables, the
system performance is enhanced by
using fiber over coax cable. It follows
that the reliability of one active (the
fiber receiver) over 32 trunk amplifiers
will be superior. Having established the
specifications for FTTF, we need to
maximize the feeder design.

Efficient feeder design is necessary
to keep the cost of the project within
reason. To maximize the fiber receiv-
er's coverage, we use a concept called
express feeder, or if you will, feeder
trunk. Using untapped feeder cable
and the higher levels of the feedfoward
amplifiers, we express the signal out
from the receiver before tapping. Using
this method, we have achieved as
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“The more complex
the system, the more
critical is the need to
keep good records
and use color

coding for future
maintenance and
quick restoration.”

much as 11 miles coverage from one
receiver. We used all .625 cable for
express feeder, however, in a more
rural application the option of lower
loss cable is open. Figure 1 more fully
illustrates the use of express feeder
and the broader coverage it affords us.

The S-A DAs have up to three out-
put ports set up by internal splitter and
directional couplers. With the low input
requirements needed by the DA, we
extend beyond the point we can tap, so
we backfeed those spans from the fol-
lowing DA. The backfeed normally is
fed from the input side of the amp
through an internal DC 8. Figure 1
shows several examples of backfeed-

ing.

Figure 1 only shows one leg out of
the fiber receiver in; notice that we are
using nine DAs but only two are feed-
forward. Throughout the 75 miles, we
average about 20 percent feedfoward
DAs and 80 percent parallel hybrid
DAs. This is important in capital cost
concentrations and long-term power
consumption (operating cost).

The 75 miles of our southern St.
Petersburg system is designed for 15
fiber receivers, giving us an average
coverage of five miles per receiver.
This, however, is not what we expect
for the entire system. In the typical
areas, we expect to achieve a 10-mile
coverage per receiver and as little as
one-quarter mile in unique areas.
Three of the 15 receivers for southern
St. Petersburg are for large apartment
complexes, and three more are used to
pick up small pockets and isles in and
around the beach area. Subtracting
these six receivers located in unique
areas and the small mileage associat-
ed with them, we end up with a seven-
to eight-mile average for the remaining
nine receivers.

Power is another area in which con-
ventional design must be modified. We
no longer have a path between all
active devices. Each fiber receiver and
its associated plant is an island. We
are reusing the existing standby power
supplies to power all fiber receivers.
This presents a problem due to the
power passing capabilities of the taps,
which is no more than 6 amps, and
standby power supplies are 12 amps.
We must carefully locate these power
supplies so we pass no more than 6
amps in any one direction and still uti-
lize the full capacity of the power sup-
ply. When we get to the end of the
lines, we may find we need only 3 to 5
amps to power the remaining few DAs.

This means we need to purchase
small amperage power supplies to
serve these areas. For this project we
increased the number of power sup-
plies needed for this design over con-
ventional design, but we lowered the
overall power consumption because
they were smaller amperage power
supplies. In a few cases the entire
node is on standby power and in one
area we needed a 2-amp power supply
to complete powering.

Fiber considerations
Conventional coaxial systems are
often designed in 20-mile phases.
Each succeeding phase is an exten-
sion of the preceding phase, and this

JANUARY 1991 29



Table 1: Specifications for
450 MHz loading

Trunk Fiber Delta
C/N -44 1 -48.2 +4.1
CTB -53.0 -54.1 +1.1
X-mod -52.0 -52.0 0
2nd -61.0 -56.6 -4.6
Hum -39.1 -56.0 +16.9

process goes on as long as we main-
tain allowable distortion parameters. If
we exceed these parameters, then a
supertrunk, microwave hub or new
headend is located accordingly, and
the process of building outward contin-
ues.

Designing with fiber calls for total
area design. Look at the concept—fiber
from the headend to the farthest reach-
es of the plant. The first consideration
is how much fiber is needed for the
total area. We design areas, not 20-
mile phases. This is necessary to
determine the fiber count originating
from the headend required for the total
area. It is not cost-effective to build one
phase, then go on to the second
phase, overlash fiber in the first phase
to serve the second phase, and so on.

Next, how much fiber is required for
each node? We chose to run three
fibers per transmitter, two for forward
communications and one for return
communications. The distinction here
is three fibers per transmitter, not per
receiver. We used six transmitters and
15 receivers for this phase, so our fiber
count out of the headend is 18 fibers,
not 45 as would be the case if we ran
three fibers per receiver and 15 trans-
mitters. Cost considerations would
come into play if we decided to run
three fibers to each receiver, but it may
come under consideration depending
on future usage.

During the design phase is the time
to decide how many spare fibers you
want to run and to what point. Should
you run redundant routes for self-heal-
ing benefits? Do you have possible
data business plans? If so, the design
phase is the time to consider adding
extra fibers. The labor is free if the
spare fibers go into the same cable
and path you are planning, and the
cost of the fiber goes down as the fiber
count per cable goes up. Explore the
future and consider all possibilities
before you make a final decision on the
fiber count.
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We categorize the fiber into trans-
portation fiber and feeder fiber. Trans-
portation fiber is the fiber bundle origi-
nating from the headend out to the
extremities of the system. Feeder fiber
is a takeoff from the transportation fiber
to feed the receivers. The cable of the
transportation fiber is loose tube design
using up to 12 tubes with up to 12
fibers per tube cabled in a reverse lay
configuration. The cable design of the
feeder fiber is a single buffer tube with
up to 12 fibers. Figure 2 illustrates the
fiber layout for this project and the use
of the various fibers incorporated in this
project.

We design for a loss budget of 9 or
10 dB by using optical splitters and
couplers in the field. This allows us
more than one receiver per transmitter
and makes all fiber equipment inter-
changeable, limiting the number of
spares we must keep on hand. We
keep the receivers that share a com-
mon transmitter in the same area for
two reasons. Should the fiber get cut or
a transmitter fail, we will not have out-
ages in two or three different areas of
town. By keeping one transmitter per
small area we could decide to offer dif-
ferent channel lineups for different
neighborhoods.

Figure 2 closely resembles the lay-
out of the fiber and receivers in south
St. Petersburg. It displays the use of
transportation fiber and feeder fiber
along with mileage for each type. In
conventional design, 25 percent of the
plant is overlashed by trunk. Counting
all fiber for the 75 miles of plant in this
project, fiber constitutes 23 percent of
the mileage. Take out the express
trunk, and 16 percent of the plant is
overlashed by fiber. Amortize the trans-
portation fiber over the proceeding
build, and 17.8 percent of the plant is
overlashed by fiber.

Color your world

One important item is the color cod-
ing of the fiber. The phone companies
have been in the multiwire business for
80 years and they have developed a
marvelous color code. Let's not rein-
vent the wheel; they needed a color
code due to the complexity of their
plant and we will need a color code for
the same reason. The more complex
the system, the more critical is the
need to keep good records and use
color coding for future maintenance
and quick restoration.

Let's follow the fiber path of the first
hot fiber for Receiver 15 (R15). R15's

“During the design
phase is the time to
decide how many
spare fibers you want
to run and to what
point...The labor is
free if the spare
fibers go into the
same cable and path
you are planning.”

signal originates from Transmitter 6 and
goes into the transportation trunk as
the blue fiber in the green tube. The
transportation trunk at this point has 42
fibers in it of which four are blue in dif-
ferent color tubes. We have four drop-
off points before our fiber goes into the
feeder network, and we stay with the
same color scheme throughout the
transportation fiber.

In the feeder fiber that feeds R12 to
R15, we need two blue fibers (one for
R15 and one for R12) and can only put
one into the single tube design, so R15
blue fiber is changed to white fiber. The
change in color code for R15 must be
noted in the splicing plan for initial acti-
vation. This is just one example of a
color change. Throughout the fiber
design we must occasionally make
color code changes.

Should the transportation fiber get
cut anywhere along the line we know to
splice the green tube blue fiber first.
This will be the only hot fiber to R15 ini-
tially. If the 42-fiber cable is cut, we
have a splicing plan for all hot fibers by
service and priority. This plan changes
as fiber count and usage changes. We
estimate it will take 12 to 16 hours to
replace a small section of transporta-
tion fiber carrying 42 fibers. It may take
only two hours to temporarily restore 14
hot services if we have a splicing plan
and follow through with it. If good

(Continued on page 50)

Table 2: Specifications for
550 MHz loading

Trunk Fiber Delta
C/N -44 1 -48.2 +4.1
CcTB -50.4 -53.0 +2.6
X-mod -49.9 -51.4 +1.5
2nd -61.0 -57.7 -3.3
Hum -39.1 -56.0 +16.9
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For 13 years, Brad/PTS grew up with the cable industry, to become the only
national provider of sales, service, and repair of the equipment that makes
cable TV come to life in the subscriber’s home. Butitlacked the
financial and managerial resources to continue to grow the business.
Now an infusion of capital from Westinghouse Credit Corp.
and a new, restructured management team will enable Conlec
to realize Brad's potential.
ConTec offers a quality control program of uniform
management at all eight facilities. We guarantee a
quick turnaround on repairs with
a product warranty to back up our work.
Call 1-(800) 382-2723 for more information,
In New York State call 1-518-382-8000.
Come meet the Conlec management team
at Booth #701 at the Western Show.
We think you'll agree that Conlec

has the goods to make good.

INTERNATIONAL

Reader Service Number 19 i
We're Building the Best.



Aerial plant fiber

performs well in lightning

Test results
Damage to LXE-ME LXE-LW LXE-DE Loose tube Coax
Strand(1) Light Light Light Light Light
Lashing wire(2) Yes Yes Yes Yes Yes
Outer jacket(3) Medium Medium Medium Medium Medium
Strength members None None None None NA
Metal armor None NA NA NA None
Metallic parts None None NA NA None
(due to arcing)
Core tube(4) None None None None NA
Fibers(4) None None None None NA
Central member NA NA NA None NA
Conductor NA NA NA NA None

(1) Light damage as indicated by strand discoloration due to ohmic heating and cooling.
(2) Lashing wire melted and completely broke in almost all cases.

(3) All samples sustained damage to the polyethylene outer jacket by hot lashing wire.
(4) No damage to the core tube or the fibers in all cases.

Figure 1: sandbox test =

Charging
resistor

By P.D. Patel
Distinguished Member of Technical Staft

And Terry Coffman
Product Planner, AT&T Bell Labs

Recently, various viewpoints have
been presented concerning the light-
ning performance of fiber-optic cables
used in the cable TV plant. For fiber
used in aerial plant lashed to a metallic
strand, there is no advantage of one
cable construction over another as far
as lightning protection is concerned.
This position is based on years of field
experience and simulated aerial light-
ning tests that show the strand carries
almost all the current. The CATV indus-
try has many years of successful light-
ning experience with coaxial cable and
our aerial lightning tests show that fiber
performs as well as coax.

In addition, both metallic and dielec-
tric cables perform equally well in the
lightning tests as long as they are
lashed to a metallic strand. However,
dielectric cables are more susceptible
to rodent damage. In this article, we
will substantiate this position with
results of tests that simulate lightning in
the aerial plant. Specifically, we will dis-
cuss a modified “sand box test” and
present lightning test results on differ-
ent cable designs.

Modified sand box test

Since the CATV industry has almost
97 percent of cable mileage installed
aerially, it is important to understand

Figure 2: LXE-ME armored cable

Ripcord ——._ HDPE jacket
Corrugated N Water blocking tape
coated armor Core tube

Lightpack Strength member

cable core

steel wire
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Figure 3: LXE-LW lightweight cable

HDPE jacket

Water blocking tape
Core tube

Strength member

Filling compound
Fiber bundle with
color-coded binder

Polyethylene jacket

Wire strength member

Figure 4: LXE-DE dielectric cable

Strength member
glass roving ————.
Lightpack
cable core )
Ripcord N

L

_~— Strength member

_—~—— HDPE jacket

_~——— Water blocking tape 8
——— Core tube

glass rods

Figure 5: All-dielectric loose-tube cable

Strength members

Outer jacket

Interstitial filling
Fiber buffer tube

Ripcord

Fibers and fill material

Dielectric central member

the effects of lightning on this aerial
plant Therefore, the traditional sand
box test has been modified to more
closely simulate the lightning perfor-
mance of aerially installed fiber.

The traditional sand box test (Figure
1) was developed in the 1960s to simu-
late lightning strikes to buried copper
pair and coax cables. This test was not
designed to test fiber-optic cables.
However, Bell Communications
Research (Bellcore) and the Electron-
ics Industry Association (EIA) have
proposed this same test to be used on
buried fiber. To date, there is no stan-

Figure 6: Coaxial cable

Polyethylene
outer jacket

Aluminum sheath

Solid

\ polypropylene
’l core

Copper conductor
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CONTEST RULES: No purchase 1s necessary. Entries accepted from authorized personnel faxing their
name. title and phone number. and the phrase “Please enter us in the Midwest CATV Steamboat Springs
Contest” on company letterhead to 1 303 643-4797. Contest entry 1s limited to cable television systems
companies only. The prize will be awarded i1n the company name; the winning company will determine
the individual to be given the prize. Midwest CATV. its suppliers, parent companies, subsidiaries and
ad agency are not eligible. This contest (s void where prohibited by law. Only one entry per company
is permitted. The odds of winning will be determined by the number of entries received. No contest
entries will be accepted if received by Midwest CATV after January 31, 1991. Total value of the prize
is $1,169. No cash or prize substitutions. For more information contact Midwest CATV at 1800 MID-CATV
or write: Midwest CATV Sweepstakes, Fairways Il at Inverness, 94 Inverness Terrace East, Suite 310,
Englewood. CO 80112,




Ski free!

Midwest CATV wants to have you
heading to the high country.

How? It’s simple. Starting this month, we’re
introducing the Midwest CATV Customer
Incentive Contest. It’s our way of bringing
more to our customers throughout the United
States.

Here’s how it works. You can enter the
contest in two ways. First, you can place an
order for Jerrold Cableoptics during the
month of January and automatically be
entered in the contest. Second, you can send
us on company letterhead, via fax machine,
the name, title and telephone number, of the
company’s authorized representative, and the
phrase “Please enter us in the Midwest CATV
Steamboat Springs Contest,” and your
company will be entered in the drawing.

It’s that easy!

Only one prize will be awarded. The
winning company will receive a free ski
vacation to Steamboat Springs, CO. The trip
includes roundtrip airfare for two, three
nights lodging at The Inn, ground
transportation and lift tickets for 2 days
unlimited skiing,

The winning company will be selected by
February 15, 1991 and the name of the winner
may be obtained by writing Midwest CATV
after February 20, 1991.

_ MIDWEST

T T e e

CATV

A division of UNR Industnes, inc.

More than supplies. Solutions.
1800 MID-CATV

Denver, CO e Clarksburg, WV ¢ Dallas, TX ¢ Lafayette, IN
Ocala, FL ¢ Phoenix, AZ ¢ Pottstown, PA
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Figure 7: LXE-ME sample in test position

Figure 9: LXE-ME sample
after test

Figure 8: Ssimulated lightning strike

Figure 10: LXE-LW sample
after test

Figure 11: LXE-DE sample
after test

Figure 12: Loose-tube cable
sample after test

. Vi i ailia? L

dard test or specification available to
evaluate fiber used in aerial plant.

The modified test used the standard
sand box arrangement but without the
sand to reflect the conditions of a strike
through air. Unlike the buried test, a
meter long sample was lashed with a
metallic lashing wire to a quarter-inch
galvanized steel strand (6.6 m strand).
The ends of lashing wire were
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anchored to the strand with standard D
clamps.

Samples of five different cable
designs were prepared as previously
described to evaluate the lightning per-
formance of different cable construc-
tions. A commonly used coax was
included as a control sample for com-
parison. The following list provides
detail of these cable samples:

1) LXE-ME: An armored design with
two linear steel strength members over
the armor and a high density polyethy-
lene (HDPE) outer jacket (Figure 2).

2) LXE-LW: An armor-free design with
two linear steel strength members over
the core tube and a HDPE outer jacket
(Figure 3).

(Continued on page 52)
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Discover a high-yield investment that can keep your cable system growing.

Viewsonics offers a wide range of "F" and So eliminate your costly line extenders and
hard line amplifiers to 550MHz and 860MHz increase your return on investment with am-
that will help solve long drop costs, low tap plifiers that ensure a capital gain.
signals and multi-set demands. For more information: (800) 645-7600. In

These amplifiers are an inexpensive wayto ~ NYS (516) 921-7080. FAX: (516) 921-2084.
add subscribers, thus increasing the value of

your cable system. vV iewsonics ..
You can choose from over 30 indoor/out-
PRODUCTS s WITHINTEGRITY

door models—and they all come with a five-
year warranty against manufacturing defects. 170 EILEEN WAY, SYOSSET. N.Y. 11791
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sorting out CATV CAD: Part 2

In Part 1 (October 1990), we took an
overview of how computer-aided draft-
ing (CAD) for CATV evolved, and how
the management and technical issues
for CAD interacted together. In Part 2,
we'll look at the hardware requirements
for computer-aided design and drafting
along with what's important to develop
a good PC design program, including
fiber-optic considerations. The scope
of computer-aided design tools and
types of hardware is very broad, and it
is beyond the scope of this article to
detail all available products. The
names of some software packages
may be offered, either because of their
market dominance or unique capabili-
ties. Part 3 will begin with the most
often asked questions and answers
about cable design software and wrap
up with CAD training issues.

By John S. Gutierrez

President, ComNet Co.

The PC you select for drafting purpos-
es should the fastest PC you can
afford. The PC XT (8088) should never
be considered for CAD. The XT is pro-
hibitively slow and major drafting soft-
ware will not run on it. The faster 286
PC is fine for light or casual drafting.
CAD software vendors recommend the
speedier 386 for the serious drafting
user. A 386SX is not recommended for
CAD either. 386SXs can run 386 spe-
cific programs, but their throughput
speed is not any faster than a 286 run-
ning at 16 MHz. You’ll need a math
coprocessor chip to run most CAD pro-
grams. Some CAD programs can run
without a math chip, but at the speed of
a snail. Drafting programs can take
advantage of extended or expanded
random access memory (RAM) beyond
640K; 4 megs of RAM seems the rec-
ommended choice. You'll need a hard
drive with a minimum of 110
megabytes; however, if you plan to
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Design File Modify
Insert
e
o| Cable
Ed| Tap
o/ Line Passive
al Amplifier
Power Supply
lock
Initial
1500 ft 750 P3 Jacketed
/IR SJ-4 (T)
1860 ft 750 P3 Jacketed
TR/BR SJ-4 (B)
FM-2F  (port 1)
26.6 dB ~ 8 port tap
75 £t QR 560 Jacketed
23.0 4B » B8 port tap
55 ft QR 500 Jacketed
Total Cable 1,500 It
99 % free i1

SE Professional 1.0 Tue

store hundreds of maps, you'll need a
higher capacity disk drive or an optical
disk drive. Both 1.2 M and 1.44 M flop-
py drives are recommended, but if you
have to do without one, keep the 1.2 M
drive. A tape backup is optional and is
preferred over conventional disk back-
ups. You can get by with a 14-inch
VGA color monitor having 640 x 480
resolution. Super VGA monitors having
1,024 x 768 are preferred. This resolu-
tion can be best appreciated on 19-
inch or larger monitors, but at a heftier
price.

For cable design software, PC hard-
ware requirements are not as strict.
Some cable design programs work
acceptably with a XT for small designs.
Programs that offer unique features will
be more math-intensive and operate
best on a fast 286 or a 386 for optimum
calculation speed. Some design pro-
grams take advantage of a math chip
for faster recalculations. A math chip
can cut recalculation time by over 300

Frequency

Cable Size QR 500 Jacketed
Tap Levels

TiIt Mode Warning
fimp Mode

COMMSCOP .CAB
JERROLDX. ANP

ptions

Current Design Level finalysis

Tilt Losses
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Current System Configuration

Fwd Loss 21.8
6.0/ 6.0 Rev Loss 19.8
Fwd TiIt 3.8
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Warning Rev Tilt
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CCOR.PS

JERROLD.PSV
LAN .CNF
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1 Aug 1989

“The PC you select
for drafting purposes
should be the fastest
PC you can afford...
For cable design
software, PC hard-
ware requirements
are not as strict.”

percent. A laser printer is highly recom-
mended for fast printing, but be pre-
pared to have at least 2 MB of printer
memory to support 300 dpi CAD prints.

In general, cable design software is
not limited to any PC hardware type,
but if you're planning to use the same
PC for drafting, be prepared to pur-
chase a 386 or 486 PC with all the
bells and whistles. If you're comparing

COMMUNICATIONS TECHNOLOGY
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“Although CAD
software can be
purchased for under
$500, these pro-
grams are of limited
use because they are
not supported by
third-party develop-
ers nor can these
programs support
end-user enhance-
ments.”

It is important that you can create
CATV symbols as write blocks. This
way you easily can insert complex
drawing symbols at any location by a
simple command call from your tablet
menu without having to redraw the
same symbol repetitiously. The CATV
design can be “layered.” That is,
streets can be drawn on a layer called
“Streets,” poles and stand on a layer
called “Stand,” .750 trunk on a layer
called “Trunk,” MDUs on another and
so on. In addition, you shouid be able
to create each layer in a different color,
although the number of colors may be
limited. Layering allows you to design
on a specific layer, while other layers
are “frozen” or invisible. This is helpful
when a screen regeneration occurs.
With all layers turned on, screen regen-
eration takes longer to complete.

A CAD drawing should be easy to
plot. A major problem with pen plotting
is that it takes time, depending on the
drawing density, to plot the drawing.
The PC is tied up until the piot is fin-
ished, and this ties up the designer's
productive time. A quick cure to this
problem is to create a plotter memory
buffer available through third parties.
Before doing a plot, you should first
print the drawing on a printer, prefer-
ably a laser printer. A printer gives you
a draft plot of the drawing and you can
make corrections before doing a final
plot. Some plotters come with a pen
carousel for multicolored pens to
enhance the drawing. Other plotters
have a single pen and require manual
intervention to change pen colors.

Drafting software should feature the

44 JANUARY 1991

ability to import or export drawing files
to other software brands. This is usual-
ly done by converting a drawing file to
a DXF file. Just about every software
drafting package offers the DXF capa-
bility. The downside is that you can
lose the original drawing’s layering, col-
ors and attribute designations. Word
processors easily read one another
using a similar format—ASCI| files.
However, bold or italicized letters, spe-
cial indentions or paragraph formatting,
and special characters do not become
part of the ASCII file. This means that
the file must be reformatted to retain its
original appearance. Many word pro-
cessors offer the ability to translate a
file to another word processor brand
using special export filters that elimi-
nate the need to reformat the file.
Unlike word processor developers,
CAD software developers are reluctant
to create program translators, perhaps
to retain user loyaity. However, there
are a few emerging CAD programs that
can translate their drawing files to
AutoCAD.

Managing CAD drawings

Some systems can have over 2,000
as-built maps, and the first concern,
when installing a CAD drafting work
station(s), is how to get all the maps
into the computer. One way is to trace
the maps on a digitizing table by hand,
but this takes time. By some estimates,
it can cost about $400 of company
overhead and 16 hours of time per
map conversion. You can figure it out
from here. Another way is to have the
maps scanned and converted into a
DXB or DXF file that can be used by
any major CAD program. Scanning a
“D" map generally takes less than 90
seconds and vectorizing it takes about
45 minutes or less. Large document
scanners, a dedicated 486 PC and
associated software programs are
expensive—about $28,000. You may
wish to look for a mapping service
company who may offer to convert
your maps for about $100 and up each.

The downside to map scanning is
that you don't get an intelligent map to
run a BOM. The upside is that street
layout, poles, addressing, notes, etc.,
are already there, the map is to the
original scale, and it's faster than doing
it by hand. If you're starting from
scratch, it would be best to have city
plat maps scanned. You might consider
using TIGER (topologically integrated
geographic encoding and referencing)
maps, which are based on a data base

constructed by the U.S. Census
Bureau. TIGER maps include road
names and political boundaries.

It would not be advisable to merge
2,000 as-built maps as a single file.
The detail of the drawing could not be
viewed, even on a larger CRT, and it
would take a tremendous amount of
time to generate the drawing. If it takes
90 seconds to generate one map on
the PC’s screen, imagine 1,999 more
to go! Some vendors offer a special
video board termed as list processors.
These video boards are recommended
for the most intensive CAD viewing
requirements. They can cut down the
time to regenerate a complex drawing
to a matter of a few seconds rather
than minutes.

In another instance, what happens
when you have 2,000 drawing files and
you can't remember the file name that
has the power supply number PS-
1234. In this case, you should consider
using a program called Magellan, by
Lotus Development Corp., which has
the unique ability to search your disk
drive for PS-1234, and when it finds
the power supply the drawing file name
is highlighted. Magellan also gives you
ability to “launch” right into your CAD
software from the highlighted file name.
This application might be useful for
system maintenance, where the radio
dispatcher can search drawing files for
a particular name or address and bring
up the drawing file. The problem area
can be visually “zoomed” in and then
faxed over to the field technician’s
vehicle. This application can be greatly
sophisticated if the field technician has
the ability to access the drawing files
remotely via terminal hardware
attached to two-way radio equipment.

Cable design software
Commercially available CAD soft-
ware for CATV design has been
around for quite a number of years,
but, for one reason or another, design
operations remain faithful to their cal-
culator or simple BASIC PC programs.
Cable designs are extremely math-
intensive and can be complex. There
also are the issues of powering, distor-
tions and noise calculations besides
insertion losses. Cable design pro-
grams are often perceived to be all
things, but it's important to face a sin-
gle fact: No cable program will auto-
matically design a cable system for
you. They take over repetitive calcula-
tions for the designer. In fact, a good
cable design program can improve

COMMUNICATIONS TECHNOLOGY



CALAN SIMPLIFIES. . .
SWEEPING THRU FIBER

Fiber optics
give you the quality edge.
CALAN’s Sweep/Analyzer
keeps that edge sharp!

Improving subscriber service and satisfaction. The main reasons behind your
commitment to using fiber for your trunks.

And the CALAN 1776/1777 Integrated Sweep/Spectrum Analyzer System
is the most effective way to protect your investment.

Developed by the industry pioneers in sweep/spectrum analysis,
CALAN’s rugged 1776/1777 provides extremely high resolution
with no interference to the subscriber. Programming flexibility

and a multiple reference feature allow normalization to

any node (hub site) in the system.

Call or fax today. . .for information on the affordable
1776/1777. . .from the only company with a
proven track record of sweeping
through fiber.

A[AN

CABLE AND LOCAL AREA NETWORKS
CALAN, INC. Dingman's Ferry, PA 18328 ® 1-800-544-3392 @ In PA: 717-828-2356 ® FAX: 717-828-2472
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design productivity by a factor of over
1,000 percent compared to a calcula-
tor. This factor improves dramatically if
the design program also can calculate
powering and distortion within the
design, but it must be in real time.
Even with all the bells and whistles that
cable design software can offer, it is
very difficult, if not impossible, to devel-
op cable design software that satisfies
every designer’'s expectations. There
are a small handful of cable design
programs to choose from, and they
greatly vary in features and price.

Four important principles are neces-
sary to develop a good PC cable
design program: 1) The programmer
and the seller should be CATV engi-
neering-oriented and experienced in
cable design issues. 2) The program-
mer must be proficient in the trade of
programming. 3) The software should
be well-documented and easy to read.
4) The vendor should offer a good sup-
port program.

It is very important that the software
programmer has an excellent under-
standing of CATV operating principles.
As previously mentioned in Part 1,
most cable design programs have
been developed by those who were

“Cable design pro-
grams are often per-
ceived to be all
things, but it’s impor-
tant to face a single
fact: No cable pro-
gram will automati-
cally design a cable
system for you.”

once cable designers. Cable design
has many interactive calculations. An
expert programmer, who has little cable
design experience, has little chance to
develop a good cable program. Like-
wise, a cable design program should
be represented by a company that has
broad cable experience, even broad-
band LANSs. Look for a vendor that can
dialogue cable design issues with you

and can explain how its software can
solve your design problems.

A programmer should design the
software with meaningful but simple
command operations. A good program-
mer will design a user-friendly program.
A programmer should take advantage
of pull-down menu features, though
they don’t necessarily have to be oper-
ated by a mouse or a pointing device.
The program’s screen display should
not appear cryptic or confusing. Ideally,
the program should make use of pop-
up dialogue boxes for displaying sys-
tem information or editing features.
Color is nice, but it doesn’'t have any
effect on design quality. In all a good
programmer should develop a program
that is user-intuitive.

A software program that is poorly
documented can often leave you in the
lurch. Good program documentation
should include a practice exercise that
demonstrates the program’s capabili-
ties from A to Z. The document should
include screen graphics that enhance
the document’s dialogue. Just as
important, the document should have a
table of contents and an index.

A CAD software vendor should offer
responsive technical support. General-

...Expect more from us.
Take a closer look at TEA.

TEA, our growth continues...once again, chosen by Inc.
Magazine as one of America’s 500 fastest growing private

companies.

Take a closer look at our clients.
They're ranked among the most discerning and
sophisticated corporations...a veritable “Who's Who" of
Anmerica's finest cellular, telecommunications and cable
television companies.

Take a closer look at our services.
V¥ Fiber Optic and Coaxial CATV System Design available in TEA, LODE DATA

and SecaGraphics Formats.

V¥ Field Engineering, including Walk-Off for Strand, As-Builts and Make-Ready

Surveys.

V¥ Drafting Services - AutoCad, Manual, Base, Strand, Digitizing, As-Builts and
Electronics. SecaGraphics also available.

V¥ Auto LISP Programming - Client Specific.
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V¥ On-Site Project Management and Turnkey Services.
V¥ Consultation and Feasibility Studies on Dark Fiber Leasing.

Take a closer look...you can expect more from us.

Contact Frank Walker or Ed English
| EA 1301 HIGHTOWER TRAIL, SUITE 300, ATLANTA, GEORGIA 30350

(404) 992-7003 Fax: (404) 992-8432
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ly, technical support is referred to as
help over the telephone. Major software
companies offer unlimited telephone
support at no charge, and anyone who
charges annual fees for telephone sup-
port should be asked why. Obviously,
poor or unclear documentation will
result in a higher incidence for tele-
phone support. On the other hand, not
reading or not properly comprehending
the manual is another reason for panic
calls to the vendor for help, which is
probably why they may charge a fee.

Always ask about updates and
upgrades. An update informs you that
software bugs on the present version
or release have been fixed. Updates
always should be free and automatical-
ly mailed to you. (Why should you pay
for bug fixes?) An upgrade is a sub-
stantial enhancement to the present
version that comes with new features.
Users are notified that their version has
been upgraded and, for a small nomi-
nal fee, they can purchase the
improved software.

In addition, ask about training. If
you're new to the CAD environment,
you'll find that training is essential. For
CAD cable design, some vendors may
provide one day of on-site free training,

if you're willing to pay for the vendor’s
travel expenses. Additional fees may
be required for additional days of train-
ing. If you are a program user outside
the United States, make sure that you
can get technical support using the
FAX or, best yet, insist that the vendor
can offer 24-hour telephone support.
As well, get several end-user refer-
ences currently using the product from
the vender.

CAD for fiber optics

Fiber optics is a mature technology
within the realm of telephone or digital
communications, but is admired as a
“new kid on the block” for CATV.
Presently, the distance for AM fiber
communications is limited and FM fiber
communications is too expensive to
deliver to the home. However, fiber-
optic TV transmissions have many
technical advantages over microwave
and long amplifier cascades. The
importance of fiber for CATV is to
improve system reliability and to
reduce the number of cascaded ampli-
fiers for improved technical perfor-
mance for wider bandwidths. RF cable
design software should be postured for
this development.

A good RF cable design program
should have the ability to design fiber.
At best, RF cable design software
should be able to simulate fiber losses.
There are several things to look for:

1) The program should have an abil-
ity to design any cable for flat losses.
Though fiber levels are expressed in
dBms, they are easily converted into
dBmVs,

2) The program should design dis-
tances in metric units or vice versa.
With this, the program should be able
to automatically convert to feet. (Fiber
has historically been measured in met-
ric units.)

3) The data base editor should allow
you to create special fiber splitters (star
couplers) with flat insertion losses.
These losses should be user-defined.
The data base editor also should allow
the creation of user-defined splice loss-
es.
4) You should be able to calculate
C/N and distortion levels at the fiber
receiver.

5) You should be able to print a
BOM and signal level analysis report. If
you're planning for a fiber upgrade,
you'll be pleasantly surprised to know
that a design program is available. CT

TAP INTO THE FUTURE

It can be frustrating when you're expecting
a shipment of fiber optic couplers today and
receive nothing but an excuse. That's why,

at AOFR, we go out of our way to make sure

your order ships when we say it will. So
whether you need several couplers or
several thousand, treat yourself to the
AOFR Delivery Advantage.

If you'd like to Tap Into The Future right
now, start by getting a free AOFR DataPak.
Write AOFR, Inc., 800 E. Campbell Rd.,
Suite 108, Richardson, Texas 75081. Call
(214) 644-1394. Or fax (214) 480-9278.

The AOFR.. Delivery

Advantage

AOFR FIBER OPTIC COUPLERS
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AT "The Leader in OfF-Air Anferias

o et A is Taking a Hard Line in
i Distribution Electronics.
Lindsay’s off-air antennas are the standard of
performance in CATV systems. Now, Lindsay is

setting the standard again with its Hard Line
distribution electronics.

Lindsay continues to be a major supplier of both
active and passive electronics for CATV systems in
Europe and North America. And, as the miles of
installed Lindsay distribution plant grows in the
U.S., the reasons for the Hard Line's success are clear.

® 100% tested to assure reliability.

® Local stocking for rapid delivery.

® Technical innovation that solves problems for system
operators before they become subscriber problems.

® A full line of amplifiers, line extenders and
passives for all bandwidths.

The Lindsay Hard Line distribution products provide
the same high quality and technical performance
found in our off-air, communication and CLI antennas.

To {ind out more, write Dave Atman at 50 Mary St. West,
Lindsay, Ontario, Canada K9V 4S7 or call (705) 324-2196
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A comprehensive

backbone system
(Continued from page 24)

ern Ontario. No degradation is antici-
pated from the cascade of four optical
links required to reach the Brantford
hub from the origination hub at New
Dundee. Both 1,310 and 1,550 nm
wavelengths will be used for those
links where a limited number of fibers
are available.

Secondary hubs

The first secondary hub equipment
has been installed in the ADE hub in
Toronto. The optical loss budget for this
two-fiber AM system is 7.6 dB for the
low frequency band and 9.5 dB for the
high frequency band. A lower quality
fiber path was chosen for the high
band link to allow observation of perfor-
mance on a high path loss. This was
possible due to the low number of
channels presently being carried on the
system, which results in the high band
laser being loaded with only half of its
capacity. Measured performance is
summarized in Table 3 for CW carriers.

The transmit lasers as well as the
optical receivers are packaged in rack-
mounted shelf modules. Secondary
hubs are co-located with cellular tele-
phone fourth level cell equipment.
Modules for signal combining and
switching, system monitoring and opti-
cal switching fit into a common shelf
with the optical receivers. The dual
optical receiver module accepts both
low and high band fibers and outputs a
combined RF signal at +30 dBmV for
subsequent splitting and launching
onto coaxial trunks. Automatic gain
control ensures uniform output levels
regardless of optical path loss or laser
transmitter variation, including laser
module changeout.

Encouraged by the performance
shown in Table 3, deployment of addi-
tional hubs is proceeding. The high
quality and reliability of signals at sec-
ondary hubs will give subs a noticeable
improvement in service. System chan-
nel capacity to 550 MHz will be
achieved while simultaneously improv-
ing signal quality with the concurrent
upgrading of trunk amplifiers and sec-
ondary hub deployment. The short
feedforward amplifier cascades that
result with the secondary hub deploy-
ment will allow delivery of 50 dB S/N to
the home while reducing the number of
devices needed to reach the system
extremities. CT

COMMUNICATIONS TECHNOLOGY

THE SEARCH FOR THE BEST
CATV DESIGN SOFTWARE IS
FINALLY OVER!

BSE-Pro-

Total CATV design and
now does Fiber Optics!

BSE-Pro is better than ever! BSE-Pro designs fiber
optics from the laser to the rf drop without costing a
Penny more! You've heard that BSE-Pro exclusively
atures real time AC poweri 3 distortion calculations,
and links to AutoCAD®. And now does fiber optics!
Who else makes this claim? There are many more
BSE-Pro features we'd like to tell you, Better yet, call
or fax for our FREE trial disk. The search is truly over
when you discover the design features of BSE-Pro.

Free Trial Disk/

A real working model. Specify 5.25" or 3.5 disk

=)

3310 Western Dr. Austin, TX 78745
512-892-2085 FAX 512-892-0959
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(716) 675-7373
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Fiber to the feeder
(Continued from page 30)

records are kept and updated, activa-
tion and restoration will go smoothly. If
not, hours will be added to a simple
task.

Fiber routing is a very important part
of this project and the future success of
the fiber system. Look to the future and
avoid routes where road widening pro-
jects, dangerous intersections or
unusual conditions exist. Replacing a
small section of fiber because of poor
routing can result in a 0.1 to 0.3 dB
splicing loss. This same loss could be
used to route around problem areas
and taken into account in the loss bud-
get. Unplanned splice loss will reduce
the system performance by dropping
the receiver below its minimum input.
Design around problem areas and
avoid splice loss!

Finished product
| FTTF offers distortion improvements
| and improved reliability vs. convention-
} al design, can be constructed for the
same cost as a conventional system
| and positions your system for the
future. It is not without hidden prob-

“FTTF offers distor-
tion improvements
and improved
reliability vs. con-
ventional design,
can be constructed
for the same cost as
a conventional sys-
tem and positions
your system for the
future.”

lems. New test equipment is needed,
personnel need to be retrained and
operation procedures will change. It is
the design of the 21st century and if
you're going to be a player in the 21st
century, you must make the change.
Conventional system design worked
well for the industry from the 1950s to
the present time, but the future is in
telecommunications design. Fiber to
the feeder is more than a cable sys-
tem. It is, or can be, the basis for a
telecommunications system. CT

LA SERIES DISTRIBUTION AMPLIFIERS
BEFORE YOU FILL
THIS SPACE....

TAKE THE TIME TO
FILL THESE SPACES

LA5000| YOUR
SERIES |[BRAND!

COMPARE FEATURES

Automatic Leve! Control v
—— —_ A-‘r» -4
Selectable Equatizers & Slope Bandwidth v

No Plug-in Pads or Equalizers Required 4 |

High Etficiency Switching Supply

External Matched Test Points

Universal Entry Ports

Input and Interstage Controls

Reader Service Number 30
The Triple Crown LA Series distribution amplifiers offer
performance, features and flexibility unavailable from most
competetive products. Our wide range of push-pull and power
dougling models can be configured to exactly meet your
needs.

TRIPLE CROWN *g{'-i\'\*
ELECTRONICS 2%

4560 Fieldgate Drive, Mississauga, Ontario Canada L4W 3W6 Tel: 1 (416) 629-1111 Fax: 1 (416) 629-1115
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Three unique tools to revolutionize your drop
connector installations; everything you need to

Hex Unlversal Crimp: —Properly Torqua Snap Wrent — i
crimps both RG-6 and RG-59 hegrop conaemte so-a-Bv
connectors with the same BE Al
hex, therefore eliminating
any installation guesswork . 5
as to which hex should . o esnaptesonngsih
be matched to the . p - drop-tonnecior—
connector. ’ is Now-properly——"=
. ’ tightened. "=

Coaxial Pr ol:— Consistently
CFS-6U Universal prepares all drop cable, braid;
Drop Connector dielectric, and center conducto
to the exact dimensions of 3/8
braid, 1/8" dielectric and 1/4”
center conductor lengths with
amazing repeatability and accuracy.

CFS-59U Universal
Drop Connector *Patent pending

By July 1, 1990, excessive signal leakage must be sistently provide positive and leak free connections.
eliminated and then effectively contained to meet the For free information illustrating with clear, step-by-
minimum FCC cable operating specifications. PPC step photographs how to make cable preparation and
offers the only tools you'll need to get the job done. connector installation simple and easy, write PPC or

These three unique tools, in conjunction with PPC’s call toll free today: 1-800-468-2288.

CFS-6U and/or CFS-59U connectors, will assist you in . . .

making all the necessary drop connector installation The best connections in the industry.
procedures required for both RG-6 and RG-59 cable, albiaton Tl g

and they work universally! On single braid or tri-shield, PRODUCTION PRODUCTS COMPANY
from 40% braid right up to and including quad cable, Division of John Mezzalingua Associates, Inc.
this one tool set and our patented connectors con- One Mezzy Lane Manlius, New York 13104



Aerial plant fiber
(Continued fom page 36)

3) LXE-DE: A dielectric design with lin-
ear dielectric strength members over
the core tube and a HDPE outer jacket
(Figure 4).

4) Loose-tube: A non-AT&T loose-tube
dielectric design with a dielectric cen-
tral member and Kevlar/glass yarn
strength members between the loose-
tube core and the medium density
polyethylene (MDPE) outer jacket (Fig-
ure 5).

5) Coax: A non-AT&T 75-ohm broad-
band coaxial trunk cable with jacketed
aluminum sheath (Figure 6).

Procedure, results

Like the buried test, the lashed
cable samples were positioned in the
test box one inch from the electrode
(one-inch diameter) and the strand was
grounded. Tests were conducted with
the electrode facing the strand.
Aithough the average lightning strike is
20 to 40 kiloamperes and 95 percent of
all strikes fall below 100 kiloamperes,
these test were run at 200 kiloam-
peres—a limit of the test facility. This
level is five to 10 times higher than the

Figure 13: coaxial cable
sample after test

Figure 14: LXE-ME sample
core tube

average strike and over twice as pow-
erful as 95 percent of all strikes nation-
wide. Each sample was exposed to the
same amount of current for the same
duration. All tests were conducted on
the same day at the same test labora-
tory using the same test equipment.
Figure 7 shows the LXE-ME sample
in the test position before the test. Fig-
ure 8 shows a sequence of four frames
during the test. Examination of the
sample after the test confirmed that the
majority of the current was carried by
the strand without seriously damaging
the cable. However, as shown in Figure
9, a melting of the outer jacket was
observed due to overheating and melt-

ing of the lashing wire. Figures 10
through 13 show the remaining four
samples after the test with similar
results. Specifically, the LXE-ME
armored design in Figure 9 and the
non-AT&T dielectric loose-tube design
in Figure 12 show that there is no dif-
ference in lightning performance. Later
the LXE-ME sample was dissected and
the core tube and fibers were exam-
ined as shown in Figures 14 and 15,
respectively. All samples were similarly
examined for damage to the fibers,
core tubes, strength members and
armor. The results are presented in the

(Continued on page 57)
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picture from even weak
scrambled or unscrambled
signals. And essential front
panel controls allow for
easy adjustment without
removing unit from rack.

All this. Affordably priced.
And the exceptional

All the features you
demand in an integrated
receiver/descrambler now
fit into 3'/2” of rack space.
And your budget.

New low noise 70 Mhz IF
with threshold expansion
assures a crisp clear
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expect from Midwest

So call us today at
800-543-1584 and get
a head start on your

MIDWEST

Communications Corp.
Four Tesseneer Drive
Hightand Heights, KY 41076
606-572-6848 in Kentucky
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BLONDER -,
TONGUE

HLONDER
TONGLU'E

NEW. LOW NOISE.

DESIGNED TO WORK TOGETHER
Blonder-Tongue’s new family of Low Noise, Low

Distortion Agile Products make complete Agile
Headends a 100% reality.

INTEGRATED RECEIVER DESCRAMBLER

Front panel access to controls, channel selections
and the descrambler module. 70MHz IF for ease of
interference filtering.

AGILE MODULATOR

Full featured Modulator with guaranteed minimum
Output (+60dBmV) and Distortion (-60dBc) on all
channels. Low broadband noise floor allows large
headend construction without auxiliary filtering. Many
optional configurations to satisfy all your systems
requirements.

AGILE PROCESSOR
Heterodyne based Agile Processor eliminates Video

Degradation. All Agile input (50-806 MHz). All Agile
output (50-550 MHz). Options include Automatic
Broadcast Offset Correction and CHANNELOCK
stabilization for “On Channel” applications.

AGILE DEMODULATOR

Nyquist corrected response, Synchronous Video
Detectors for Low Distortion (Differential Phase less
than 1 degree) and Low Distortion Quadrature Audio
Detectors for the ultimate in professional performance.

Q - BLONDER
TONGUE

LABORATORIES

The Stondord of Quobty
n TV Signal Distesbution

ONE JAKE BROWN ROAD, OLD BRIDGE, NEW JERSEY 08857
PHONE: 201-679-4000. FAX: 201-679-4353
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There is a cable product today that you can count on for the growth
in your future. Quantum Reach.

QR, from Comm/Scope, is unmatched for its superior handling and
attenuation characteristics. It has a unique construction that makes it
like no other coax made today. QR has a medium-density polyethy -
lene outer jacket for greater cut-through and abrasion resistance. But
now, to that, we've added more bandwidth giving it 1TGHz capacity.
So, when we tell you that QR is the “17 to build with, you know what
we mean,

I'or more information about QR or any of our Extended Reach family
of 1GHz cable products, contact your nearest Commy/Scope represen-

tative or call Comm/Scope, Inc. (800) 982-1708 or (704) 324-2200.

|
Comm/Scope, Inc.
THE Cable in Cable TV.

Comm/Scope, Inc., PO Box 1729, Hickory, NC 28002,
PPhone: (800) 982-1708 or (704) 324-2200.
Fax: (704) 328-2400. Telex: 802-100
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WE’VE MADE THE FIRST

Comm/Scope, the cable leader, now leads'the way in

helping solve some of the environmental i
concerns you may have by introduci '

clable drop cable box.

We know the problems and costs you face when prop-
erly disposing of other empty cable boxes. Recycling
centers won't take them. Landfills are either refusing
to take them or are charging you more and more to
accept them.

QOur recyclable box means you don'’t have to pay for
disposal. And recyclable doesn’t mean second-rate.
This box is just as strong and durable as any non-

SE FOR RECYCLING.

. , catavwe

-

recyclable box. It resists moisture. Its bursting strength is
the same as our old box. It is stackable. It is laboratory
and field proven to hold up under even the most ex-
treme conditions. It is even made from recycled paper.
But it won't harm the environment.

For more information about our recyclable boxes as
well as other measures Comm/Scope has taken to help
improve our environment, contact your nearest
Comm/Scope representative or call us at (800) 982-
1708 or (704) 324-2200.

Comm/Scope, Inc.
THE Cable in CableTV.

Comm/Scope, Inc., PO. Box 1729, Hickory, NC 28602.
Phone: (800) 982-1708 or (704) 324-2200.
Fax: (704) 328-2400.
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Aerial plant fiber
(Continued fom page 52)

accompanying table.

The test results were the same in all
cases; there was no damage to the
fibers or core tube. The only cable
damage observed was to the outer
jacket as the heated lashing wire melt-
ed the polyethylene. From this we rec-
ommend the use of a dielectric lashing
on metallic strand as it will be advanta-
geous in high lightning areas.

Furthermore, there was no evidence
of arcing among the metallic members
within the sheath or metallic members
with either the lashing wire or the
strand. Hence, the strand sustained
light damage indicated by slight discol-
oration due to heating and cooling. The
results conclusively show that whether
the cable design is armored or dielec-
tric and LXE or loose-tube, the results
are the same. In fact, the lightning per-
formance of fiber is the same as the
commonly used coax cables in the
CATV plant.

Cpnclusion
Test results verify that for aerial
plant lashed to a metallic strand, there

Figure 15: LXE-ME sample fiber

is simply no advantage of one cable
construction over another as far as
lightning protection is concerned. This
is because the strand carries the cur-
rent. Furthermore, test results are the
same in all cases. That is, there was
no damage to the fiber or the core
tube. Lightning tests also showed that
fiber-optic cables are equal in perfor-
mance to commonly used coax cables
in the CATV plant. Claims that dielec-
tric cables are better suited for aerial

applications than armored cables are
not substantiated. In fact, both metallic
and dielectric cables lashed to a metal-
lic strand performed equally in the light-
ning tests. CcT

Reference

1) “Lightning damage susceptibility of
fiber-optic cables,” Richard E. Clinage,
Siecor Corp., paper presented at Soci-
ety of Cable Television Engineers semi-
nar in Monterey, Calif., March 21, 1990.
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LINES OF COMMUNICATION T

How to enhance tech training

By Rikki T. Lee
Consultant

You shouldn’t use the words training
and exact science in the same sen-
tence (except in this one). On the one
hand, training tech employees how to
perform specific procedures (e.g.,
installation, leakage detection and
repair, maintenance or troubleshooting)
allows for easy evaluation: Here's the
situation, now show me how you would
handle it. You emphasize “get it right
the first time” but allow students to
make enough mistakes until they do
get it right. Send them out after more
practice and they should succeed.

On the other hand, not all training
has a performance base. For example,
there's training in safety awareness,
management techniques and field
worker/subscriber interface. In these
areas, you might not notice there are
certain gaps in your program, sinkholes
that let learning slip out of sight no mat-
ter how hard you try.

Say your recent safety class cov-
ered every topic imaginable. So what
could you have omitted? No, don’t look
at your outline; the ingredient probably
won’t be missing from there. (Note:
Training can be hard work, and we're
not saying you're doing a poor job.)

As most instructors know, there's a
big difference between the curriculum
and the act of training. You'll know if
there's something missing in the
course content of your safety class by
the students’ questions—and accidents
later on. But as the class is being
taught, the trainer and students fall vic-
tim to communication gaps. Some
information is just not getting through
to some students.

Communication during a training
session occurs in four different areas:
speaking, listening, reading and writ-
ing. Not every training session incorpo-
rates all four areas, nor should each
technical person need to master all
four. But without ensuring that students
are receiving the information clearly,
curriculum is only partially learned. It's
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“You'll know if there's
something missing in
the course content
of your safety class
by the students’
questions—and
accidents later on.”

one reason why frequent training may
become necessary.

Look at some examples of commu-
nication gaps in the classroom:

Speaking: In the mind of one of your
techs is a question about safety near
electrical wires. Yet he can't express it
orally, perhaps because of bad experi-
ences in high school or the inability to
talk in front of groups. A few minutes
later he forgets the question; a few
weeks later in intensive care he
remembers it.

Listening: You've always believed
that giving recaps of important points is
necessary to improve comprehension
after each topic has been discussed.
During these reviews, you notice that
eyes are wandering and mouths are
whispering more than normal. So you
consider having fewer reviews—
nobody’s listening, anyway. Right?

Reading: Your well-prepared hand-
outs go unread for various reasons: 1)
Some of your students can’'t compre-
hend written material (i.e., their reading
level is poor), 2) A few of them have lit-
tle or no time during the day to read
(and they won't do it at home), or 3)
Most of them know you’ll cover the
important stuff in your lecture.

Writing: During the final exam—a
series of open-ended questions about
safety situations—students who aren't
normally expected to write anything
except work orders are having trouble.
In their answers, they use single
words, phrases and incomplete sen-

tences. Doesn’t this “prove” they
haven't grasped the course content?

Improve your skills

Short of holding “technical commu-
nication” classes (what—can’t you
make any time for yet another training
program?), you can’t expect to over-
turn a student's poor skills in speaking,
listening, reading or writing. But even if
you're an occasional instructor, you
can improve your effectiveness and
your students’ performance in a formal
or informal classroom situation. By
practicing some communication tech-
niques, you'll be able to increase com-
prehension:

* Speaking up: To paraphrase a
cliché, an ounce of participation is
worth a pound of learning. At least
once, break students into groups for
about 15 minutes to discuss how to
handle a certain situation. Instruct
groups also to generate questions, at
least one from each group member.
Then walk around and briefly observe
the interactions. Refrain from interven-
ing unless one person is monopolizing
or the discussion is moving off the
track. Group leaders report their find-
ings and present you with their ques-
tions. You should answer all questions
before the class ends.

* Listening up: As many different
media should be used in one class as
possible, especially to cover the same
point twice. Show a pre-screened
video or film; make sure the sound
quality is good. Then use the overhead
or easel to bring the same message
home.

During the regular presentation, ask
students a question on what you plan
to cover next. OK, get downright devi-
ous: Don't stop responses after you
get a right answer. And keep reviews
lively; instead of repeating yourself,
throw out questions to the class.

* Handling handouts: Don't expect a
class of varying job levels to enjoy
reading. In this case, your handouts
should contain only what you plan to

COMMUNICATIONS TECHNOLOGY



“Communication
during a training
session occurs in
four different areas:
speaking, listening,
reading and writing.”

cover in the class. Everything you
cover should be on the handout.
Include copies of overhead transparen-
cies. For the diligent, you can make
supplemental handouts available.

* Manual labor. When you must pre-
pare a student manual or workbook,
see how many drawings or photos you
can find to illustrate the “cold, hard”
text. In general, people tend to remem-
ber what they see (even once), not
what they hear or read (especially
once). If the manual addresses a pro-
cedure, provide drawings for each
step. And illustrate to help poor readers
understand tough concepts.

* Test your skills: As much as possi-
ble, evaluation should be performance-
based. If you teach a procedure,
demonstrate it. As a part of testing,
make sure the student performs the
procedure. But if that's not possible or
applicable, give a multiple choice test,
containing the words used in your train-
ing. Make the test slightly hard (no-
sweat tests are not taken seriously).
No trick questions.

Learning’s the thing

Before administering your test, go
over a few of the questions with the
students. In general, steer clear of any
required essay questions, except for
extra points or “door prizes” for the
good writers. If you have time, review
the test; ask students to correct their
own papers and use it for later refer-
ence. In not-for-credit training, tests are
another opportunity to learn. And learn-
ing's the thing. CT

Author's note; The techniques in this
column are meant only as suggested
approaches for in-house classroom
training, based upon my experiences
as an educator. Therefore, they do not
apply to the SCTE's BCT/E Certifica-
tion Program, nor to any other industry
training program for accreditation or
certification.
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Reduce Cahle
Installation Costs...
Today and Tomorrow

Perma-Guard™ CID (cable-in-duct)
systems can reduce cable installation time
by 50%—resulting in substantial savings—
when compared to placing PVC duct,
then pulling in the cable.

And, cable is protected against dam-
age during installation—an important
factor considering that cable experiences
more mechanical stress during installa-
tion than at any other time in its life-cycle.

Future savings too can be substantial.
That’s because Perma-Guard CID systems
reduce replacement time and expense by
allowing new cable to be easily pulled-in
as the factory installed, prelubricated cable
is removed.

The Perma-Guard duct is extruded
high-density or medium-density polyethy-
lene, depending upon the application, and
virtually any cable can be “ducted”
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* communications—fiber optic, copper
Jeeder, and service wire

» CATV—coaxial and fiber optic

* electrical utility—primary and secondary

* electrical contractor—lighting and sigmal
wire, irvigation power cable, etr.

So whether vou direct-bury or install
duct, find out how you can achieve lowest
total cable cost on a life-cycle basis by
using Perma-Guard CID systems.
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CORRESPONDENT'S REPORT [T

An HDTV flat panel display contender

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

A most interesting new system for
flat panel liquid crystal displays (LCDs)
that promises the possibility of eco-
nomical manufacture of large display
formats was disclosed by Tektronix in a
recent paper in the journal of the Soci-
ety for Information Dispiay?.

HDTYV display sizes

As has been said often and by
many, HDTV (whether anaiog, digital or
whatever transmission scheme is final-
ly approved) will not become a large
business (a consumer business)
unless the home receivers produce a
substantially larger picture than the
current popular NTSC receivers—and
at a price the consumer will pay, in vol-
ume. At a recent IEEE/ATSC HDTV
conference in Washington, D.C., the

question was somewhat lightheartedly
asked "What would a 70-inch CRT
weigh?" The dimension was based on
viewing an HDTV 16:9 aspect ratio pic-
ture at the proposed viewing distance
of three times picture height, taking an
average living room viewing distance of
9 feet. William Connolly, president of
Sony America, made a “"back of an
envelope calculation"—weli over a ton!
ipso facto, the ciassic CRT will not be
an acceptable HDTV dispiay device for
satisfactorily large pictures.

Flat panel displays

A number of Japanese manufactur-
ers have recognized this. Twenty-nine
Japanese LCD companies will invest
over $1 billion this year into the devel-
opment, continual improvement and
mass production of flat panel LCD dis-
plays. The flat panel display has signifi-
cant advantages over the CRT. It

Flgure 1: matrix addressed flat panel LCD

N

Sample and hold elements
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“Of all the flat panel
display technologies,
LCD appears best
suited for TV view-
ing.”

doesn't require the massive glass
enclosure of a CRT, or the high voitage
or power-consuming sweep circuits. Of
ali the flat panel display technologies,
LCD appears best suited for TV view-
ing; electroluminescent and gas or
plasma panels are better for computer
displays (largely because of limited
tonal capabilities and/or restricted
refresh rates).

The flat panel LCD display already
has penetrated the TV consumer mar-
ket, albeit in a relatively small way.
There are a number of TV receivers
and the Sony Watchman tape player
with 2- to 5-inch screens.

The principles of operation are
straightforward. Liquid crystals respond
to varying voltages by changing light
transmittance (getting lighter or darker)
at the point of voltage application. This
property currently is used in flat panel
LCD TV displays with the use of
“matrix addressing.” (See Figure 1.)
Matrix addressing utilizes a thin film
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Figure 2: making a switch using ionized gas
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transistor (TFT) at each pixel {(picture
element) point in the display that is
addressed with the video voltage of
that pixel. This transistor holds the
pixel voltage (and the transmissivity of
the pixel) until addressed again, in this
case until the next field. This is called
an active-matrix liquid crystal display
(AMLCD).

Figure 1 shows a small display of
220 horizontal lines with a 240 pixel
horizontal resolution2- (In this case
each field is repeated over the same
lines.) However, regardless of the scan
configuration the principles are the
same. The vertical scan is produced by
sequentially driving the gate busses
from a 220 stage shift register. During
horizontal scan, video information is
placed on each column bus. A given
line of video is broken into 240 pieces
and stored in 240 sample-and-hold
(S/H) stages, all of which drive their

respective drain buses simultaneously,
thus creating a line sequential display.
The information on a drain bus is there-
fore changed only once for each hori-
zontal period (63.5 ps).

However, aside from the aforemen-
tioned advantages and the simplicity of
operation, the AMLCD has a more than
significant disadvantage—the difficulty
of achieving a reasonable yield in man-
ufacture. Even only 10-inch active-
matrix liquid crystal displays are
achieving manufacturing yields of 10 to
20 percent, or 80 to 90 percent rejects.
And worse, the problem is aggravated
as the displays get larger.

Panels of any appreciable size are
complex because an active element is
required at each pixel location. For
example, in a 1,000-by-1,000 pixel dis-
play there are 1 million addressable
elements, each containing at least one
TFT along with a data storage capaci-

Figure 3: Plasma switch functioning as a sampling switch

Analog signal source

o

tor (which simply may be of capaci-
tance of the liquid crystal layer). Such a
display is essentially wafer scale inte-
gration on a 10-inch glass wafer. The
wafer scale manufacture complexity is
enormously increased by the fact it
must be perfect. One or more bad
TFTs (and therefore one or more bad
pixels) becomes immediately apparent
to the eye, ruining that whole display.

The new flat panel LCD

In the system developed at Tektron-
ix, the transistors are removed from the
active matrix completely. It is a new
active matrix technigque that is function-
ally identical to an array of TFTs but
does not rely on semiconducting mate-
rials or the manufacturing processes
normally associated with integrated cir-
cuits.

The new addressing technology
relies on the properties of a confined
ionized gas and is called plasma
addressing (PA). PA uses the gas to
perform electrical switching. When the
gas is in an ionized state, it is conduct-
ing; when in a deionized state it is non-
conducting. To make a switch using
this principle the gas must be incorpo-
rated into a three-terminal device that
alters the conductivity between two ter-
minals through the controlling action of
a third. (See Figure 2.)

What is important to PA is the volt-
age on a probe inserted into the gas
(such as helium or neon) at various
positions along the tube. The potential
measured along the discharge is nearly
equal to the potential at the anode
everywhere except very near the cath-
ode. (See Figure 2B.)

When the gas is in its normal deion-
ized state, the probe floats; it is electri-
cally isolated from both the anode and
the cathode. When the cathode voltage
is switched on and the gas is ionized,
the probe electrode appears electrically
connected to the anode, which can be
at ground potential. When the control
electrode (cathode) voltage is reduced
below the plasma sustaining voltage,
the plasma is extinguished and the
probe electrode is no longer connected
to the grounded anode. Thus, the cath-
ode connection can be thought of as a
control or “gate” electrode. With the
addition of a capacitor and analog sig-
nal source, the plasma switch functions
as a sampling switch in a simple S/H
circuit as seen in Figure 3.

Plasma addressing technology
replaces an entire row of solid-state
TFTs with a single channel containing
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Figure 4: Plasma addressing technology
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an inert gas (Figure 4). The gas can be
ionized by a strobe voltage applied to
the plasma electrodes. A plasma ad-
dressed liquid crystal panel encloses
the liquid crystal and a protective
dielectric layer between upper and
lower glass sheets. The upper sheet is
patterned with data electrodes of con-
ductive and transparent indium tin
oxide. The lower sheet has parallel
grooves (or channels) in its surface.
Each groove contains two parallel elec-
trodes for the anode and cathode that
run the entire channel length. The
anodes are shown as grounded; the

cathodes are hidden by the channel
walls and are electrically connected to
the strobe drivers. The channel is filled
with a noble gas. Momentarily “firing” a
plasma channel causes a full line of
analog data values to be sampled and
held.

During one horizontal line time, ana-
log data corresponding to a single line
of video appears on the data outputs
and the transparent conductors. Except
for the one row where the gas is ion-
ized, the analog voltage has no effect
on light transmissivity of the liquid crys-
tal since the other rows have no electri-

cal connection or conductor on the bot-
tom side of the liquid crystal. Along the
line above the ionized channel, how-
ever, the pixel capacitance can change
to the value determined by the data
voltage because the bottom side of the
liquid crystal behaves as the probe
electrode of Figures 2 and 3. In effect,
the plasma completes the electrical cir-
cuit between the data electrodes and
grounded channel anode as shown in
the simplified Figure 5. Although physi-
cally much simpler, a plasma ad-
dressed LCD is electrically equivalent
to a TFT active-matrix LCD.

For each pixel along a channel, the
gas discharge functions as an electrical
switch that changes between a con-
ducting (plasma) state and a non-con-
ducting (deionized) state in response to
the applied data strobe signal. Analog
data values are sampled and held on a
row-by-row basis, sequentially ad-
dressing an entire image field of the lig-
uid crystal layer. The plasma ad-
dressed LCD is not a plasma display;
there is no image in the barely visible
plasma glow. Power consumption is
low because only one line of the plas-
ma is on at any give time, and then
only for a fraction of a horizontal line
time.

Conclusions

At Tektronix they have made a 300-
by-300 dot, 5-inch-by-5-inch plasma
addressed LCD technical demonstra-
tion unit that exhibited color and gray
scale performance at video rates. It
was progressively scanned at 35 kHz
and updated at a 67 Hz field rate.

The larger flat panel displays get,
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UPGRADE MODULES

*JERROLD COMPATIBLE*

FINALLY, ADD CHANNELS AND BANDWIDTH to any CATV system, while improving specifications to new design
STANDARDS.

CONVENTIONAL “P* (SINGLE OUTPUT HYBRID), HIGH GAIN ALC/ASC MODULE OR POWER DOUBLER
* High gain, complete modules or “kits”
* Low cost
* Reduces Input equalizer by 6dB to 7dB
* 46dB or better carrier to noise on all designs
® Stops low end roll off
® Available in 300 MHz, 330 MHz, 400 MHZ, and 450 MHz
* Compatible with SCD-2W's, ST-20 housings, SPP or QRF power packs

CONVENTIONAL . . . Readily upgradable to power doubling/paralleling—(insurance for the future, and can be installed in

the field)
* Fis - R
@ R F‘ FLATNESS BOARD e “P 2"
10ptional)
3 - DUAL PILOT
. AUTOMATIC TRUNK MODULE
BRAUTY AT JEMWICLE et
Y e
, 4 MoDEL OSP?
001375168 2
QSP -23-27 VD¢ 50~ 330 Mz QSP
$245.00 B e s s $295.00
‘e @ o Yo
MAN @ AGC
) @]
© % @
(ALSO AVAILABLE. .. MANUAL $150.00 or $200.00)
300 MHz 330 MH2 400 MH2 450 MHz
MODULE DESCRIPTION QSP2 300 QSP2? 330 QSP2 400 QSP2 450
PARALLEL PARALLEL PARALLEL PARALLEL
Passband MMz [ 50-300 50-300 50-330 50-330 50-400 50-400 50-450 50-450
Fistness 2 98 0.2 0.2 0.2 0.2 0.28 0.28 0.28 0.28
Min. Full Gain dB 20 or 30 29 or 30 20t 0 2 0r 30 k) 3 30 30
Gain Control Range o8 [] [] [] ) [] ] 0 0
Slope Control Range 0B -110 -7 -110 -7 -110 -7 -110 -7 -2% -8 -2t -8 -210-8 -210 -8
Conirol Piots
ASC: Turned 1o Ch. Q" Q" W W W W W W
Oper. Range a8 Selectable Selectable
AGC: Turned to Ch. . . . . — = — [ — |
Oper. Range dB Selectadle
Return Loss a8 18 16 16 16 16 16 16 18
Noise Figure d9B L) (] L] L] L] L] [ X] (LX)
Typical Oper.
Level aBmv 34730 34730 34730 34730 35,3 | 38130 3530 35/30
Distortion st C/CTB|  -9308 -8808 -9208 8708 9198 -8648 -8908 -84d8
Typical Oper.  XMod -94d8 -89d8 -93d8 | -8adB 108 -8606 -89d8 -8408
lovels 2nd order -85d8 -8208 -8508 -82dB -85d8 -82d8 -85d8 -8208
DC Requirement  mA T
at-23VDC  Note 1| 630-730 420-500 630-730 420-500 650-750 430-500 850-750 430-500

Note 1: DC requirements are sfated as typical to maximum.
Note 2: Specifications should be referenced to the modules, not the connector chassis.

QRF POWER DOUBLING AMPLIFIER MODULES are designed with parallel output integrated circuit gain blocks or single
power doubler hybrid, which provides 5dB to 10dB improvement in distortion performance, in addition to increased
reliability.
The 450 MHz amplifier modules provide performance characteristics comparable to 330 MHz products.
All power doubling amplifier modules offer superior heat sinking in the newly designed one piece extruded aluminum
modules available only from Quality RF Services, Inc.
(Quality RF Services is not a sales agent for Jerrold Electronics) ALSO AVAILABLE

ACCESSORIES » EQUALIZERS AND PADS * REPAIR SERVICE ¢ REPAIR SUPPLIES (PARTS)

1-800-327-9767 Xastpers wos sumer Maesse 33ary " 1-800-433-0107

FAX (407) 744-4618 (407) 747-4998
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Power supply

Performance Technological Prod-
ucts announced its ferroresonant
power supply that converts 120 VAC
utility power to 60 V RMS and delivers
15 amperes of current. An optional
cooling fan may be plugged directly
into the unit, which avoids the need for
additional wiring.

The input is protected from surges
by use of an MOV and the circuit
breaker is rated at 20 amperes, which
according to the company avoids nui-
sance tripping. A convenience handle
is located at the front of the chassis,
which is fabricated to withstand rough
handling in the field.

Reader service #125

Mini coax

Montrose Products unveiled a new
line of miniaturized coaxial cable. It
features a small, highly foamed cellular

dielectric for applications requiring high
speed data transmission. The MCX
subminiature coax has a cellular struc-
ture that is more than 50 percent air,
allowing a propagation delay of 1.24 ns
per foot. Signals are said to propagate
20 percent faster through cables that
are up to 50 percent smaller than MIL-
C17 types.

According to the company, the coax
is easy to connectorize using conven-
tional blades and stripping tools. The
extruded insulation on the product is
said to strip more evenly than tape
wrapped conductors. Offered with
impedences from 50 to 150 ohms, sin-
gle coax, twisted pair, flat eight to 10
conductor and round cables consisting
of up to 50 coaxes are available in
lengths to 1,000 feet or more.

Reader service #123

o

m .

Conductor cleaner
Ripley's new Model CC-100 super
conductor cleaner has been introduced
for all sizes of trunk and feeder cable. It
is designed to remove residual dielec-
tric and adhesive from the center con-
ductor. The tool features an aluminum
body and has notched, replaceable
blades.
Reader service #121

Wiring catalog

A 52-page condensed catalog cov-
ering the full line of Panduit wiring
products is now available. Included is
product selection and packaging infor-
mation on the company's cable ties,
tooling and wiring accessories, abra-
sion protection products, stainless steel
clamp system, wire markers, computer
printable labels and facility identifica-
tion, solderless terminals, lugs and wire
connectors, heat shrink tubing and
more. The catalog is free.
Reader service #120

Headend equipment
DWR Cable TV Importers has intro-
duced its Aurora ASM 100 line of head-
end equipment to North America. This
is a complete agile system for cable TV

Schedule P.M. Visits

Automatic Work Orders

you get consistent and complete information.

User Friendly

Exception Reports

get out of spec reports.

POWER SUPPLY SOFTWARE

Let this PC based maintenance program track all of your power supply maintenance activities.

Monitor all dates, adjustments, corrections, replacements, voltage, and amperage levels.
Track all history of a Power supply from initial installation to the latest maintenance visit.

You don’t have to purchase status monitoring equipment to enjoy the benefits of computerized tracking.
You just set up the schedule of how often to perform P.M. on each power supply.

Work orders will print out on those days that P.M. is required. Ready for fill in the blank data retrieval so

Your secretary can input data direct from the P.M. visit work orders so you don’t have to take the extra
time to monitor and input every detail of every power supply.

You set the window of acceptance so if charging voltage or other readings are not within your specs - you

You’ll save time & money with this management tool and have the knowledge
to correct problems before they become outages

Another Valued Product
From The Quality People

|
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Dumbauld & Associates
9034 N. 23rd Ave., Suite 6
Phoenix, Arizona 85021
(602) 870-4977
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consisting of various modules (e.g.,
modulators, receivers, heterodyne pro-
cessors, wideband amplifiers, FM
amplifiers and switching modules). All
these modules plug into a 19-inch by
5.25-inch base unit that accommo-
dates up to 16 different units, making it
the world’s smallest headend, accord-
ing to the company. The system uses
surface-mount technology and is for-
matted for NTSC, PAL, SECAM and
MAC systems.

Reader service #119

Dissipator

Lightning Master is offering a static
dissipator set designed for direct
mounting on top of almost any DC-

grounded antenna. Consisting of two
LMC PP-18S dissipators and an HC-48-

A2 clamp, the complete unit weighs
only about 8 ounces and presents mini-
mal wind loading, according to the firm.

The static dissipators and dissipat-
ing air terminals minimize static ground
charge accumulation during lightning
storms by reducing and controlling stat-
ic buildup. Through installation at spe-
cific points on a given structure, the
dissipators bleed off the charge in very
low amperage over a long period of
time, as opposed to the high, short
duration amperage of a lightning strike.
Reader service #117

Data,video
return links

Orchard Communications released
new data and video return links for the
AMS5000 fiber-optic video system.
These come in three models, including
the AM5000TDR, which provides a 5 to
30 MHz transmission link designed to
transmit data carriers for status moni-
toring of the optical receiver and OEM
equipment. The AMS000TDV provides
5 to 110 MHz broadband data trans-
mission for receiver and OEM status,

plus video suitable for local access.
The AM5000TSV provides 5 to 110
MHz broadband data transmission for
receiver and OEM status, plus multiple
high-quality video channels with a C/N
in the low 50s.

For data, all models operate at a
109 bit error rate over an optical path
loss of 10 dB. Transmitting in the oppo-
site direction, a forward data carrier at
6 MHz provides information for the
diagnostic system and can provide
remote switching if needed.

Reader service #116

Tool, test catalog

Jensen announced its new 1991
master catalog. It is illustrated in full
color and offers 232 pages of tools and
test instruments. The catalog covers a
full range of scopes, power supplies,
function generators, hand-held multi-
meters and other test equipment. Also
included is information on ATA-rated
shipping containers, foam lined carri-
ers, circuit board carriers, tool kits and
hand tools.
Reader service #122

Save Technician Time
Adjusting Audio Levels, by Taking a
Few Minutes to Install the AGC432.

Audio levels do vary.

Call Leaming today for your solution!
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A Transmedia Publication Western Show Wrap-Up

Donations Made to U.K. and U.S. SCTE Scholarship Programs

Rex Porter of Midwest CATV and his wife Mary donated a total of $10,000 to the scholarship programs of
the U.S. and U.K. societies of cable engineers. The presentation of the donations occurred at a luncheon
sponsored by CT Publications Corp. at the Anaheim Hilton. The U.S. SCTE joined the Porters to present
$5,000 to the U.K. SCTE, represented by its vice president, Jerry Crusan. The National Cable Television
Institute has agreed to match the funds derived from these contributions to both Societies’ scholarship
programs in every instance that tuition assistance is applied to NCTI correspondence courses.

Jerrold Introduces Addressable Interdiction System

Jerrold Communications showed its Agile Jammer, a second-generation addressable interdiction system that
is not part of the distribution system. The system is designed to be mounted within an enclosure on the
subscriber’s home or adjunct to the tap in the distribution system. It can be powered from the home and
will not force a redesign of the plant power grid, according to the company. Eight oscillators cover 54 to
450 MHz. Reader service #209

Augat Introduces Improved Fiber Trunking System, New Connector

Augat’s Communications Division featured a new innovation—telemetric status monitoring—for its OptiFlex
AM 1000 fiber trunking system. The innovation provides a service tech, on the ground below the unit, with
information through a hand-held device. The OptiFlex can be applied to standard coaxial trunking and,
according to the company, is easily upgraded for optical trunking by adding up to four optical receivers.
Also introduced by the Communications Division/LRC Operation was the Multi-Fit F connector that the firm
says simplifies cable connections by eliminating the need for multiple connectors. Multi-Fit is designed to
reduce inventory since only two connectors are required to accommodate a broad range of RG-59 and 6
series cables. Reader service #208, status monitoring; #207, Multi-Fit

S-A Introduces New System 60 Fiber Products

Scientific-Atlanta formally introduced its System 60 series of AM fiber products at the show. The series
shares a common chassis and each of the new products are contained in modules that can be installed in
the 5-1/4 by 19-inch chassis. Each of the modules is a self-contained unit with its own power supply and
status monitoring capability. The Model 6460 transmitter contains state-of-the-art analog DFB lasers. Other
features include an integrated preamplifier to drive the laser, automatic gain control (AGC) capablility,
automatic power control (APC) capability and expanded status monitoring capability. The Model 6960
receiver contains up to two optical receivers in a standard System 60 module and single receiver
configurations also are supported. It is designed for indoor receiver applications. The Model 6901 receiver
is designed for outdoor installations. An individual receiver component, incorporated into both models, has
extremely low noise and a 6 dB optical range. The Model 6961 combiner is capable of operating as either a
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switch or combiner, or a combination of the two. It can be used as a combiner for two Model 8960 receivers
to provide a two, three or four receiver configuration. It also can function as an RF A/B switch, switching
from the primary input to a backup input, either with separate inputs or the combined signal. The Model
6461 switch controller controls up to four optical and/or RF switches. It allows for manual or automatic
operation of the enclosed switches. The Model 84684 optical switch is a cooperative effort between S-A and
Corning. It is housed in a sub-module that plugs into the Model 8481 switch controller. Up to four switches
plug into the rear of each Model 6461. Reader service #2068

Nexus Introduces Series 2000 Headend Product Line

Nexus Engineering unveiled its Series 2000 headend product line at the show. The line was specifically
designed to take full advantage of optical transmission techniques while offering greatly improved
performance in coaxial application, according to the company. The Series 2000 features fully redundant
power supplies to enhance overall system reliability. The company uses external power supplies to isolate
heat dissipating components from RF circuits. The modulators were designed to achieve a predicted MTBF
of 40,000 hours, using MII-HDBK-217E. Other features include remote status monitoring and on-line
intelligent, agile backup modulators. These monitors automatically switch to the appropriate programming
and the respective channel should one of the primary modulators fail. Carrier-to-noise ratio exceeds 87 dB
and weighted signal-to-noise ratio from 10 kHz to 5 MHz is greater than 68 dB. Reader service #208

SCTE Committee Approves F Interface Dimensions

The Soclety’s Interface Practices Committee met during the show and among other business, approved the
proposed threaded male and female F interfaces mechanical dimensions for RG-59 and RG-8. ATC’s Dave
Franklin motioned for the dimensions to be approved, the motion was seconded and, following a short
debate (much of it concerning casting lines and a possible cost increase in die-cast splitters), the dimensions
were put to a show-of-hands vote and accepted as presented with some explanatory notes to be added. Look
for these recommended dimensions to be published in the near future.

Triple Crown Introduces Wideband Trunk/Bridger Amps

The Titan series of wideband trunk/bridger amplifiers was shown by Triple Crown Electronics. They are
specifically designed for high capacity fiber/coax builds. The series is based on an 862 MHz platform that
comprises an eight-port housing with switchable ports. The trunk and bridger cables may be ported
horizontally or vertically for simplified installation. The series features push-pull or power doubled trunk
and bridger, 5-862 MHz bandwidth, automatic level and slope controls, all bidirectional ports and fully
removable electronics. It also has a switch-mode power supply, an AM fiber receive option, a reverse fiber
transmitter option and an overall package size of 7 by 14 inches. Reader service #204

Magnavox Unveils 750 MHz Taps and Passives

Magnavox featured its new 9000 Series taps and line passives designed to perform over 5-750 MHz of
bandwidth. The units feature a 90° rotatable seizure mechanism for easy installation, RF and weather seal
gaskets for RFI protection, an improved environmental coating for corrosion resistance and brass F-ports
that are in compliance with SCTE standards. Each unit can be used in either a pedestal or aerial mount and
can fit into a 6-inch pedestal. The taps come in two-, four- and eight-way models made from one
interchangeable die-cast housing. Reader service #203

CaLan Announces Signal Level Measurement System

Calan introduced its Star 2010 signal level measurement system that consists of a portable meter and a
speclally developed PC-based software package. According to the company, the hand-held microprocessor-
driven signal level meter enables field service personnel to better schedule, collect and analyze field test
data. The software can be tied in with the operator’s install and maintenance schedule and has memory
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sufficient to accommodate BO or more records, greater than a typical day’s field work. The unit
incorporates tactile feedback elastomeric keys and an LLD display. An optional umblilical wand provides bar
code entry of memory file name and PC connection is via integral RS232 interface. An Integrated strand-
mount allows the unit to be attached to field objects less than 2 inches thick, including strand, cable and
amplifier housings. A safety strap is included. Reader service #2083

Interdiction /Digital Compression Technologies Described in Panel

Several representatives from hardware manufacturers detailed the advantages and disadvantages of
interdiction and the pros and cons of digital compression at a technical session yesterday. Vice President of
Engineering for Continental Cablevision Terry Mast moderated the panel and started the discussion off
with, “What will the cable TV interface look like in two years?” The basic applications of digital video
compression were outlined by Tony Aukstikalnis of Jerrold’s Subscriber Systems Division and he also
considered blue sky enhanced applications of the technology such as pay-per-view possibilities, interactive
TV and ultimately digital telephony. Steve Necessary, vice president of marketing subscriber products,
summed up the Scientific-Atlanta interdiction side of the story with, “Most consumers will prefer to have
their multichannel entertainment needs met via a broadband supply/deny technology...interdiction.” Lew
Corvo of Magnavox went on to describe compression’s virtues and Regal Technologles’ Gaylord Hart
finished up with the advantages of interdiction and described Regal’s commitment to a family of
interdiction products.

ONTI Introduces Optical Interface Unit

ONI showed its new optical receiver designed to translate optical signals into RF efficiently. The Optical
Interface Unit (OIU) segments the optical system from the coaxial plant, which is said to enhance
operational ease for European CATV companies. DC powering is compatible with the external power
supplies available in each country and the system has full bandwidth capabilities up to 1 GHz and
bidirectional operation. Reader service #201

Pyramid Announces PI Series Connectors

The new PI series connectors for Quantum Reach cable were introduced by Pyramid Industries. The PI-QR
connectors were designed to meet and exceed the specifications (Including reusability) set by Quantum
Reach users, reports the company. The PI .540 and .860 size connectors are available for delivery. Reader
service #200

Fiber and System Rebuilds Explored in Technical Session

The session titled “Fiber Optics and System Rebuilds,” sponsored by the Soclety of Cable Television
Engineers, included information on the fiber construction sequence, testing, designing with couplers and
certain specific applications of fiber in systems. James Refi of AT&T Bell Labs discussed construction
sequence and Corning’s Doug Wolfe defined and explored the specifications and types of optical couplers.
Cox Cable of San Diego’s experiences with fiber upgrading were shared by Robert Lonn, system engineer.
Considerations included upgrade vs. rebuild, fiber vs. coaxial supertrunk and AML microwave as a backup
for the fiber. Other speakers included Al Kuolos, a regional engineer for Continental Cablevision and Tom
Colegrove of Lectro.

Catel Unveils Fiber-to-Feeder Product Family

Catel Telecommunications i8 displaying its new FybrNode fiber-to-feeder product line that delivers 60
channels on a single fiber. Typical performance over a 7 dB optical link is8 49.5 dB C/N, -64 dBc CTB and
-60 dBc CSO. Also announced was an outdoor optical repeater that enables the link to span a 13 dB optical
path or up to 40 amplifiers deep into the system. The family includes a modular optical transmitter, a
compact optical receiver and the outdoor repeater. The transmitter uses a high-yield DFB laser for
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transmission links of up to 16 km over a single fiber and includes front panel test points to measure RF
level and visible LED alarms. The receiver is a completely new design to provide performance in a compact
strand-mounted unit and the PIN photodetector is complementary to the FybrNode transmitter. The RF
output of the receiver is capable of driving a feeder system made up of three to four line extenders or
distribution amplifiers. The pole-mounted trunk station has a mechanical base that houses the optical
receiver modules, combining network and status monitoring together with up to five FybrNode AM fiber
transmitters. Reader service #199

Arvis Announces Laserdisc Commercial Insertion System

Arvis displayed its new 7000L laserdisc commercial insertion system. The product offers up to 400 lines of
resolution and will require only a one time dub from an ad master to videodisc with little or no
generational loss, according to the company. A video compliler for frame accurate tape to disc transfer is
included in the offering and the system also i8 available with a mix of videotape and videodisc players. The
product also i{s avallable as an upgrade to customers with the existing Arvis 7000 product line. Reader
service #198

Zenith Announces Compatible Addressable Decoder

The new PM2-C compatible addressable decoder was demonstrated by Zenith. Features include mutlimode
scrambling compatibility and pay-per-view capability. The company says only the Zenith controller and a
data inserter for each encoded channel are necessary for start-up. The PMII system features process
scrambling, audio masking, four-function self diagnostics, 560 MHz/84-channel capacity, headend
addressable control, channel mapping and switch-mode power supply. Subscribers get volume control, LED
clock display, VCR timer, parental control and more. Reader service #1987

Pioneer Unveils Interactive Music Video System

Pioneer introduced its CableJuke System, a music video ordering technology for the cable industry that
uses laser videodiscs in conjunction with the company’s Laserdisc Autochanger. The Autochanger allows
quick random access within and between discs—a minimum access time of three seconds and a maximum
of 35 seconds. The system provides a barker screen while videos are not playing, giving the subscriber
ordering instructions and a list of videos to order. According to the company, the responsibility of the cable
operator could become as simple as changing videodiscs. Reader service #196

“FCC/Washington Update” Session Highlights FCC, OSHA Concerns

After a brief introduction by Steve Ross, partner with the law firm Fletcher, Heald & Hildreth, SCTE
Executive Vice President Bill Riker recapped this year’s Cable-Tec Expo and provided information on next
year’s expo to be held in Reno, Nev., in June, along with the Society’s Fiber Optic 00 conference scheduled
for Jan. 9-10 in Orlando, Fla., and the Technology for Technicians II workshop planned for Feb. 11-13 in
Sacramento. “I try to be nice but sometimes it’s difficult,” were the opening words for the next panelist,
Ron Parver, chief of the FCC’s Cable TV Branch. Parver added, “Our role at the FCC 18 not to be the bad
guys” but when needed the commission will be aggressive in going after violators. Next up was John Wong,
assistant chief of the Cable TV Branch, who said that “just last week we sent out 3,700 post cards notifying
operators that they didn’t file their Form 320s.” However, Wong did admit that the FCC’s computer
program did crash three times in July and a good number of those notified likely did file. Wong covered
notification procedures for operators adding aeronautical frequencies, plant extensions and annual proof-of-
performance filings. The session ended with Roger Keith, director of classroom training for NCTI, asking,
“Why are we hearing so much about OSHA?” The reasons: the Bush administration’s concerns about a
safer workplace in America, more money budgeted for OSHA and better leadership for the group. Keith
continued with information about a new OSHA proposal covering vehicle safety and a proposed Senate bill
to increase criminal penalties for OSHA violations that will give OSHA more teeth to deal with offenders.
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S-A Extends Fiber Products, Introduces Software With CableData

Scientific-Atlanta showed two additions to its fiber product line, a headend driver amplifier and an
optoelectronic bridging amplifier with advanced receiver. The Model 6451 amplifier is an indoor,
feedforward amp that has a minimum RF gain of 21 dB over the 46 MHz to 680 MHz bandwidth and uses
a feedforward gain block to obtain optimum distortion performance at output levels as high as 46 dBmV.
The Model 6901 amplifier is designed for outdoor installation and now carries a receiver with extremely
low noise and a 6 dB optical range. S-A also announced along with CableData the availability of a new
billing software module that supports S-A’s System Manager V interdiction systems. Reader service #1985,
Model 6481; #194, Model 6901; #193, software module

AML Introduces 18 GHz Microwave Transmitter

AML Specialties unveiled a new broadband solid-state 18 GHz microwave transmitter. Signal-to-noise ratio
is 60 dB or better. Single channel transmitters are offered in 1, 2.5 and 5 watt power levels with up to 24
channels in one 7-foot rack. AC/DC power with total backup support is featured. Reader service #192

Magnavox Introduces Dual Output Bridger

Magnavox CATV Systems unveiled its dual output bridger module featuring two independent bridger output
hybrids. The unit is backwards compatible and has 6 dB better performance for fixed station output levels
and up to 14 dB more system reach for fixed performance levels, according to the company. Reader
service #191

ESPN Picks GI for New IRD System

BESPN reached an agreement with General Instrument for the development and implementation of a new
integrated receiver descrambler (JRD) system, designed to automate the satellite switching procedures for
alternate feeds to ESPN affiliates. Scheduled to be implemented in August 1991, the new equipment will
enable ESPN to switch satellite feeds directly from its headquarters in Bristol, Conn. Reader service #190

European Laser Link II, Fiber Splicer Introduced by Anixter/ONI

Anixter Cable TV International introduced a version of the Laser Link II for the European market.
Developed and manufactured by Optical Networks International and AT&T, the new product features seven
universal plug-in slots for laser transmitters, RF amps, receivers and advanced network management
modules. As well, it supports all video formats telecast in the VHF and UHF spectra, with optional
bandwidth up to 1 GHz. ONI is featuring AT&T’s new CSL LightSplice system for single- and multimode
fibers. The system includes a field assembled cleave and mechanical splice designed primarily for
restoration purposes. Splicing time, including fiber preparation and cleaving, averages two to three minutes
per splice, according to ONI. Reader service #189, European Laser Link; #188, LightSplice

Cable “Over There” and European Build Strategies Discussed

Wendell Woody, president of the U.S. Society of Cable Television Engineers, kicked off the discussion at the
“International Cable Opportunities and New-Build Strategies” technical seminar with news of the
development of an International SCTE Council. Canadian, U.K. and U.S. representatives met at the show in
the second of three ad hoc meetings. The third will be held at the National Show where Woody reports the
council with its archival, training and engineering committees will be officially formed. The director of the
U.K. Cable Television Association, Richard Woollam, took the discussion into the realm of U.K. regulation
considerations for cable and telephony carriage and stressed that U.K. cable “will ensure a higher quality
of telecommunications service and break the existing monopoly on residential telephony.” US West’s U.K.
efforts for a cost-effective solution for integrated video, voice and data were considered by the company’s
Earl Langenberg and he went over the technical considerations for the overlay network. “Now is the crunch
time for (U.K.) network planners,” said United Artists’ Vice President of Engineering Jerry Crusan. He
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described differences in the U.K. cable market (like the virtual non-existence of aerial plant, NICAM stereo
considerations and DBS, MAC and PAL) as reasons that the key to doing business overseas is to “improvise
and carry on.” Moderator Dean DeBiase (president of Anixter International) briefly considered penetration
and construction costs in Burope and pointed out the tremendous opportunity especially in the United
Kingdom and France.

Tektronix Displays New Software for 2710 Spectrum Analyzer

Tektronix introduced its new S26UT10 GPIB utility software to expand the storage, display and application
capabilities of its Model 2710 spectrum analyzer. The software, which runs on MS-DOS computers and has
built-in print capability for graphic displays, provides for storage, cataloging and documentation of
waveform displays and measurement data acquired by the 2710. Reader service #187

S-A Shows New Audio, Interdiction and Amplifier Products

Scientific-Atlanta introduced a variety of products at the show including the cd-x digital audio system,
which is the only complete line providing true CD standard digital audio signals, S-A says. The line includes
the Model 9430 QPSK digital audio satellite receiver, the 9440 headend demultiplexer, 9450 QPR modulator
and DM-2000 digital music tuner. The cd-x can provide 160 audio channels, pay-per-listen capabilities and
customized audio programming. Two new headend products that provide sterec capabilities are the Model
6390 integrated stereo encoder module and 9420 FM processor—both designed to minimize additional rack
space requirements. New additions to S-A’s addressable interdiction product line include a strand-mount,
single-port unit and eight-port unit. Both will secure channels up to 450 MHz. The single-port unit is
designed for limited deployment situations or low density systems, while the eight-port unit handles high
density or multiple dwelling applications. Also introduced was a 32 dB 550 MHz dual parallel hybrid
bridging amp module that utilizes two output hybrid amps and two sets of controls to provide 3 to 4 dB
higher output levels than a single bridger module. Reader service #1886, cd-x; #188, headend products;
#184, interdiction products; #183, amp module

Oak Returns With Upgraded Sigma 2000 Converter

Oak Communications resurfaced at the show, following its acquisition earlier this year, with the new Sigma
2000 converter and addressable control system (ACS). Oak says the ACS is unique in that it features a
distributed PC-based architecture capable of high speed operation with large subscriber systems, handling
over 600,000 subs and 3,000 simultaneous PPV orders. Reader service #182

Tips for “Increased Productivity for a Better Margin”

Paul Venturella, director of engineering for TCI Cablevision of California, kicked off this tech session by
giving the keys to increasing productivity: better training, supervision, routing and tracking. Barbara
Wyatt, general manager of TCI's Tacoma, Wash., system, provided her approach to “40 minutes a month to
greater profits,” a management tracking system that incorporates daily and monthly stat reports and
manager call backs to new subs to see what they think of the service they received. She offered thres tips
in analyzing data—look for the obvious, pay attention to the smallest detail and when you've got it right,
change it. Pam Nobles, Jones’ senior staff engineer/technical training, followed with a presentation on
training, highlighting her company’s Qualified Installer Program and the advantages of using interactive
video. The next two speakers—Martin Gareau, CNG Energy’s manager of the Technical Products Division,
and Pat Murphy, vice president of technical operations for Simmons Cable in Long Beach, Calif.—both
provided detalls on in-vehicle systems to improve work load routing and supervision. Gareau covered his
company’s computer-aided radio dispatching system (CARDS) that uses two-way radio for mobile data
terminals, while Murphy offered his system's experience with an automatic vehicle location system.
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Presenting the Drake ESR 1240
Integrated Receiver/Decoder.

Drake has been in business long enough
to know what you demand in an IRD.

The Drake ESR1240 IRD delivers high
performance in an affordable, compact unit that
combines a commercial grade satellite receiver
with an integrated VideoCipher® || Commercial
Descrambier Module.

The ESR1240 IRD uses a new low noise
70 MHz IF with threshold extension to provide the
best possible picture and low data error rates
under weak signal conditions.

Convenient

front panel access.

The ESR1240 IRD'’s front panel design allows
easy access to the descrambler module without
having to remove the unit from its rack mounted
position.

Two front panel LEDs show sync and author-
ization status of the descrambler module. A
two-digit LED display indicates C band channel
selection. Channels 1-24 can be tuned in by the
ESR1240 IRD’s front panel channel selection
switch and fine tuning control.

VigeoCipher” 1s & regi of General Corp

Ownership or possession of the ESA 1240 IRD with a VideoCipher® Il Commercial
Decoder does not entille the owner or pOSsesSOr Lo receve descrambied signals withoul
authonzation by the programmer

VideoCipher* Il Decoder Module warranleed separately by
General Instrument Corporation

Complete video and

audio reception control.

When a signal is received, video output is
automatically switched between descrambled
video and normal clamped video, providing crisp,
clear video from either scrambled or unscrambled
signals. Also, digital stereo audio is available with
a choice of balanced or unbalanced outputs for
left and right channels. The subcarrier audio
demodulator is tunable from the front panel.

Famous Drake quality.

Backed by a one-year limited warranty, the
Drake ESR1240 IRD complies with and exceeds
the latest industry standards. All in a highly reli-
able, efficient and affordable unit designed with
you, the cable operator, in mind.

Because Drake has made its business on
knowing your business.

Contact us for the name of your nearest
Drake distributor.

R. L. Drake Company

P.O. Box 112, Miamisburg, Ohio 45342 U.S.A.
Sales: (513) 866-2421, Fax: (513) 866-0806

In Canada: (705) 742-3122

® Service and Parts: (513) 866-3211

Made in America by Drake. . . a world leader
in communication products since 1943.

Copyright 1990 The R. L. Drake Company
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ONI's Laser Link I
fiber-optic system

By Ron Hranac
Senior Technical Editor

Fiber-optic technology has been used by the CATV indus-
try for several years, with early applications limited primarily
to FM supertrunks. Had anyone attempted to predict today’s
widespread acceptance and use of AM fiber signal distribu-
tion even three or four years ago, the likely reaction would
have been one of disbelief. But the cable industry has sel-
dom been afraid to quickly embrace new technologies, and
AM fiber is no exception.

The first Laser Link system was shipped by Anixter in late
1988 to the cable system in Oriando, Fla., and we've since
seen the development of several AM fiber architectures such
as ATC's backbone, Jones' cable area network, Rogers' ring
configuration and now various forms of fiber trunking (fiber to
the bridger, fiber to the feeder, etc.). Along with this evolution
of architectures has been the introduction of fiber equipment
by most of the major manufacturers in cable.

Anixter formed a relationship early on with AT&T (the
manufacturer of the optical components in Laser Link) and
has since created a separate company (Optical Networks
International) to handle fiber engineering, product develop-
ment and support. The company'’s sole business is fiber and
it is operated separately from Anixter. Early in 1990 ONI
introduced Laser Link Il, a second generation AM fiber sys-
tem for CATV that includes versions for the domestic market
as well as the European market.

piz
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The Laser Link .

The product

The original Laser Link—a 1,310 nm-based optical sys-
tem—housed each DFB (distributed feedback) laser trans-
mitter in a two-rack unit (3.5 inches) high, 19-inch chassis,
similar in size to a headend modulator or processor. The
companion optical receiver was available in either a rack-
mount configuration for indoor applications or a trunk amplifi-
er housing for strand or pedestal mounting. Laser Link I
(shown in the accompanying photograph) uses the same
receiver configurations as the original Laser Link in addition
to a new bridger-only housing for fiber trunking; however, the
transmitter packaging is considerably different from its pre-

Courtesy ONI

Figure 1: RF input to laser transmitter
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Figure 2: Receiver RF output
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CLI compliance begins with leakage detection
and measurement.

And nobody offers the cable television

Powerful squelch and mute and narrow IF band-
pass enable Sniffer to tell the difference
& between your signal and other RF inter-

industry more ways to detect and measure RF  {If.\¥.\&3 ference.

leakage than ComSonics.

7779e industry
standard. On the
S cround or in the air.

Our Sniffer® 111 is the
perfect measurement tool for system
drive-outs. It not only finds leaks, but its
microvolt per meter display tells you how strong
they are.

Exceptional sensitivity of both
Sniffer II and Sniffer III allows
monitoring of rear-easement

plant or subscribers’ homes set

back from the road.

For the most complete system,
use Sniffer in the field together with
our crystal-controlled transmitter at the headend.

You asked for a low-cost installer
usable device, and we re-

sponded with the hand-held
Sniffer Jr. to locate leaks at their
source.

Detection, of course, is only part
of the solution. Use our SniffWare™
computer software to turn your field
data into a comprehensive leakage manage-
ment program.

These patented technologies, and the knowl-
edge and experience that produced them, are at
the heart of our CLI Flyover service. We've accu-
rately measured dense metropolitan areas and
wide open rural communities. No system is too
large or too small.

If you've got a leak, ComSonics has a way to
find it. To learn more, call us at 800-336-9681.

In Virginia, call collect, 703-434-5965.

@cf’"somcsf INC.

An Employee Owned Corporation

SNIFFER T/

“Sniffer” is a registered trademark and “SniffWare" is a trademark of ComSonics, Inc.
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Table 1: Laser Link Il specifications
Technical Transmitter
specification module
Input signal level 32 dBmV
Input impedance 75 ohms
Nominal output signal level -
Output impedance —
Gain control range 25 dB
Slope control range —
Return loss 16 dB
Modulation bandwidth (U.S.) 50-550 MHz
Modulation BW (Europe) 50-860 MHz
Wavelength 1,310 nm
Fiber pigtail SM, 15 feet”
Optical connector type RMS**
Power consumption 05 A typ***
0.75 A max.
Weight 3 pounds
* SM designates single-mode fiber
** RMS designates rotary mechanical splice
*** Typical power dissipation is at room temperature (25°C)

Amplifier Receiver Return data
module module receiver
module
15 dBmV — —
75 ohms — —
32 dBmV 20 dBmV 10 dBmV
75 ohms 75 ohms 75 ohms
25 dB 25 dB —
$3/0 dB - —

16 dB 16 dB 16 dB
50-550 MHz 50-550 MHz 5-30 MHz
50-860 MHz 50-860 MHz 5-50 MHz

— 1310 nm 1,310 nm
- SM, 15 feet* SM, 15 feet*
— RMS** RMS**

108 A 02A 02A

2.75 pounds 2.75 pounds 2.75 pounds

decessor. (The original Laser Link is still available from ONI.)

The transmitter assembly is a modular design that can
accommodate four complete nodes in one shelf. Seven slots
are available in the 8.5-by-19-inch rack-mount chassis, and
although up to five DFB laser transmitter modules can be
plugged in, four-node operation would use four laser mod-
ules, a four-output RF amplifier module and two receiver
modules each with two PIN diode receivers for return data
from each of the nodes. (This module has data-only receive
capability at this time, but video return capability is being
developed.) The shelf also can accommodate a plug-in 50-
550 MHz receiver module and an ANMM (advanced network
management module).

The chassis includes a built-in “universal” power supply
that can operate over a 105-265 VAC, 47-63 Hz range.
Reflecting AT&T's contribution to the product design, a rear-
mounted barrier strip provides for an external +24 VDC
source for backup power input as well as alarm contact clo-
sures. Status monitoring is included and front panel LEDs
provide quick indication of the operation of Supply A (the
built-in power supply), Supply B (external +24 VDC), alarm
(failure of any of the seven plug-in modules) and limit
(excessive temperature). Also provided on the front panel
are voltmeter test points for both supplies and ground, plus a
socket for a wrist ground strap.

The chassis design makes use of convection cooling, and
each of the active plug-in modules has vertically finned
heatsinks to promote efficient heat dissipation and module
cooling. Eight fully loaded shelves (56 plug-in modules) can
be installed in a 6-foot rack without the need to use spacers

Table 2: Laser Link Il RF performance

Ch.3 Ch. 17 Ch.28
CTB >-70.0dB >-70.0dB >-70.0dB
CSO -612dB -632dB -649dB -625dB -60.8dB
C/N 512dB 518dB 520dB 50.9dB 51.9dB
Hum >-65.0dB >-65.0dB >-65.0dB >-65.0 dB >-65.0 dB

Ch.45 Ch. 61
-66.9dB -67.9dB

(Bypassing the AMP/4 RF amplifier module did not change the C/N;
CSO improved 1.6 dB and CTB was 3.1 dB better.)
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between each chassis or cooling fans, and each shelf is
temperature-isolated from the unit above and below it. Maxi-
mum power consumption is 100 watts per shelf.

Each module has its own front panel RF test point and
power LED indicator; laser and receiver modules include
status LEDs. The RF amplifier module, which is used to pro-
vide four equal outputs at +32 dBmV each to drive the laser
modules, includes level and slope controls. (If sufficient
operating levels are available in the headend then the
AMP/4 module will not be necessary.) The laser modules
also include a front panel modulation adjustment pot. All of
the modules are located behind a hinged access panel that
conceals the modules when closed but leaves the primary
status indicator LEDs visible on the shelf's right side. Table 1
summarizes Laser Link Il module specifications.

Several receiver configurations are available; strand-
mount versions are based on Texscan's Pathmaker ampli-
fiers and all receivers have 50-550 MHz capability. The
indoor receiver, Model LLR-1000, is in a 19-inch rack-mount
chassis designed for 120 VAC operation; it provides +30
dBmV output. The outdoor receivers operate from cable sys-
tem 60 VAC powering and, depending on the model used
(LLR-2000, LLR-2100 or LLR-3000), can provide +20, +38
or +50 dBmV RF output. Minimum optical receive power for
all the receivers is -7 dBm at 1,310 nm and single or multiple
laser/fiber operation for each node is possible.

List prices for Laser Link Il are $19,000 per laser module,
$2,500 for the shelf and power supply, and $1,100 for the RF
amplifier module. Receiver pricing is $2,750 to $3,400 each,
depending on options and configuration. As with most manu-
facturers’ list prices, these are guidelines and subject to
MSO discounts.

Lab tests

A single laser/fiber/receiver 50-450 MHz combination was
tested, with CW signals (60 channels) from a Matrix genera-
tor as the RF source. Operation with and without the AMP/4
RF amplifier module was measured using a Hewlett-Packard
HP 8568B computer-controlled spectrum analyzer. Laser
launch power was +8.24 dBm, and total link loss was 9.47
dB (8.73 dB loss through 22.4 km of single-mode fiber and
an additional 0.74 dB miscellaneous loss from splices, con-

COMMUNICATIONS TECHNOLOGY



“Several hundred Laser Links
now in operation (in addition to
what has been shipped by
other manufacturers) confirm
that fiber is no longer just the
latest buzzword, but a regular
member of our distribution
architectures.”

nectors and jumpers). RF performance was measured at the
output of an outdoor receiver (set to +36 dBmV) on Chs. 3,
17, 28, 45 and 61.

Input levels to the laser were adjusted to a nominal +32
dBmV per channel, and all single channel performance mea-
surements were performed through a Trilithic VF4XX tunable
bandpass filter. All measurements were based on NCTA
guidelines.

Figures 1 and 2 show the RF input to the laser and the
receiver output respectively, and provide an indication of the
relative frequency response of the Laser Link |l system;
Table 2 summarizes its RF performance using the AMP/4 RF
amplifier module in the transmitter shelf.

Comments

The test results indicate good performance and a relative-
ly transparent (pun intended) medium for CATV signal trans-
mission. There is no magic in the fiber-optic equipment avail-
able to the industry today and AM fiber has become another
tool in the technical toolbox of the engineer. Several hundred
Laser Links now in operation (in addition to what has been
shipped by other manufacturers) confirm that fiber is no
longer just the latest buzzword, but a regular member of our
distribution architectures.

AM fiber has come a long way since its introduction in the
late 1980s. Where at one time manufacturers were testing
lasers developed primarily for data transmission with non-
standard procedures (e.g., multitone DIN style), manufactur-
ers today have optimized production and testing techniques
specifically for CATV. It's common to see Matrix generators
and automated spectrum analyzers being used in the pro-
duction process, and hand-picked “hero” lasers are becom-
ing a thing of the past as the yield of higher quality optical
semiconductors increases.

Although ONTI's Laser Link Il is a product that has evolved
fairly quickly from early designs, its rugged construction and
innovative packaging will provide long-term reliability, quality
and flexibility. Looking beyond the domestic market, ONI has
equipped the European version with a 50-860 MHz band-
width as well as keyed locks on each laser module to meet
international standards and safety requirements. And having
AT&T as a resource behind both products suggests that ONI
is serious about fiber.

For more information, contact Optical Networks Interna-
tional at 8101 E. Prentice Ave., Suite 218, Englewood, Colo.
80111, (303) 694-9220. CT

\ mdvantest ties up vour loose ends in cable

WEVE GOT CABLE TESTING
ALL WRAPPED UP

testing with optical time domain reflectome-
ters and spectrum analvzers

Ideal for buried cable and fiber applica-
tions, Advantest’s 8460 OTDR features a short
dead zone and narrow spatial resolution for
superior accuracy in fault location, efficient
cable and fiber maintenance, and maximum
validity of resolution between faults

Advantest’s R3361 Spectrum Analyzer pro-
vides an exceptionally wide frequency range.
Fullv synthesized for extremely accurate mea-
surement, the R3361 also features an internal
tracking generator for automatic frequency
sweeping.

Call or write today for more information

ADVANTEST

Advantest America, Inc.
300 Knightsbridge Parkway
Lincolnshire, IL 60069
708/634-2552
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Are you ready for
the new |NTERVAL ?

The Monthly Membership Newslefter of the Socely of Caple felevision Engineers

Beginning in January, INTERVAL,
the newsletter of the Society of Cable
Television Engineers, will become an
exclusive publication sent to SCTE
members only. The only way to receive
the all-new redesigned, revised and
updated monthly newsletter is to be an
SCTE national member. If you have yet
to do so, please fill out the application
below and return it with your member
dues to:

Gosh! | better join SCTE

today to make sure |

don't miss a single
issue!

Society of Cable Television Engineers, Inc.
669 Exton Commons

Exton, PA 19341

or FAX with credit card information to: (215)

MEIMBERSHIP APPLICATION

Make check payable to SCTE. APPLYING FOR: D INDIVIDUAL @ $40 D SUSTAINING @ $250
IS\E?E_@SC’]‘E Plcasc print or type information. Data will be used exactly as it is submitted here.

669 Exton Commons J MR. [JMRrRs. [JMs. TITLE:

Exton, PA 19341

L NAME: TEL. #:

D I hereby apply for membership in the First Initial Last Area Code-Number
Socicty of Cable Television Engincers, EMPLOYER: FAX #:
Inc., and agree to abide by its bylaws. Company Name Area Code-Number
1o me within 45 days. Payment in U.S. Strec/PO City State Zip
billed annually. Street/PO City State Zip
(L] Plcase scnd me further information YOUR SIGNATURE: DATE:
on the Society of Cable Television Complete the information. Enclose full payment or charge to MasterCard/VISA shown
Engincers, Inc. NAME ON CARD: EXP.:
SCTE is a 501 (c) (6) non-profit MASTERCARD NO.: IB No.:
professional membership organization. .
Your dues may be tax deductible. Consult AL

your local IRS office or your tax advisor. SIGNATURE FOR CHARGE AUTHORITY:
Applications without payment will be returned. Applications from outside U.S., enclose additional $20 (U.S.) to cover mailing
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Reducing interference with a
stagger stacked antenna array

By Steven I Biro
President, Biro Engineering

There are several methods to pro-
tect the reception of a desired TV sta-
tion when co-channel, electrical (AC) or
RF interference signals arrive from the
rear (i.e., 180° off the main lobe).

*One option is to conduct a factual
on-site signal survey. Locate the anten-
na tower behind a hill or mountain
ridge; the high ground will serve as a
natural shield against the distant co-
channel interference source. To obtain
maximum protection against AC inter-
ference, move the tower away from
any power lines. Ascertain the greatest
possible distance between the tower
and high voltage transmission lines.
The receiving antennas should definite-
ly not look through the high voltage
lines.

These considerations are applicable
to proposed new antenna sites. But an

on-site survey can identify only existing
interference conditions; an interfering
two-way radio service might be estab-
lished in the area a few weeks or even
months later. Power companies do not
need an FCC permit to expand their
services along a high voltage transmis-
sion line or construct a brand new line.
When the service calls start to multiply
about interference on the off-air TV pic-
tures, the instaliation of new interfer-
ence rejecting antennas or antenna
arrays must be considered.

*The second method is to employ
an antenna with high front-to-back ratio
(F/B). Single dipole Yagis exhibit F/B in
the 15 to 22 dB range. Properly
designed twin-driven Yagis can
increase the protection levels by anoth-
er 3 dB. Log periodic antennas, without
passive elements, boast 22 to 26 dB
F/B specifications.

*Finally, when co-channel, AC or RF

Co-channel

g

Figure 1: Vertical stagger stacking

¥

Desired station
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A stagger stacked quad-array lifted
in the air.

interference from the rear exceeds
moderate intensity levels, the protec-
tion provided by a single antenna is
unsatisfactory. The application of an
antenna array is mandatory. A stagger
stacked array will not only force a deep
radiation pattern null into the back, but
might also protect the reception against
interference close to 180° off the main
beam. That is a very important asset in
the case of AC interference. A high
voltage transmission line seldom acts
as a concentrated interference source.
The transmission line, which is several
thousand feet long, performs as a very
long traveling wave antenna represent-
ing a wide angle of interference.
Stagger stacking is theoretically
independent of the antenna type. Even
two stagger stacked dipoles could pro-
vide effective protection against inter-
ference arriving from the back. For
obvious reasons the application of
high-gain antennas is preferred. -
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Today's ducted systems for pre-installed coaxial cable or fiber
optic cable in conduit. Tomorrow's long-term protection and
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Figure 2

Top antenna

Hybrid
combiner
Bottom
antenna

Table 1: Stagger stacking
spacing for Chs. 2-13

Channel Spacing (inches)
2 53.44
3 48.20
4 43.91
5 38.22
6 35.47
7 16.85
8 16.29
9 15.77
10 15.28
1 14.82
12 14.38
13 13.98

Theory of stagger stacking

The concept of stagger stacking
requires two identical antennas. In the
case of vertical stagger stacking (Fig-
ure 1) the top antenna is a quarter
wavelength (A/4) closer to the desired
station than the bottom antenna. In
order to obtain out-of-phase cancella-
tion, the coax feeding the top antenna
must be electrically A/4 longer than the
cable connecting the bottom antenna
to the hybrid combiner (Figure 2).

The 180° (front-to-back) cancellation
can be explained as follows: Signals
arriving from the desired station (front)
hit the top antenna first, the bottom
antenna 90° (A/4) later. However, the
cable connecting the top antenna to
the hybrid combiner is electrically A/4
longer, introducing a 90° phase delay.
The quarter wavelength offset and the
electrically 90° longer cable in effect
cancel each other, delivering in-phase
and equal amplitude signals from the
direction of the desired TV station. In
other words, the two signals will add at
the combiner.

What are the conditions concerning
the undesired signals arriving from the
back? The interference signal from the

rear will hit the staggered (back) anten-
na first, the top antenna 90° later. Fur-
thermore, the signal from the top
antenna arrives through a cable har-
ness that is A/4 (90°) longer than the
cable connecting the bottom antenna
to the hybrid combiner. The interfer-
ence signals received by the top and
bottom antennas cancel each other at
the input of the hybrid combiner. Table
1 shows stagger stacking (A/4) dimen-
sions of Chs. 2 through 13. Table 2 is a
listing of A/4 dimensions for cable har-
nesses constructed of solid dielectric or
foam dielectric cable.

Theoretically, a correctly designed
and assembled stagger stacked anten-
na array provides total cancellation
against interference signals arriving
from 180° off-angle. Somewhat lower,
but still considerable, protection is
achieved between 172° and 188°.

Vertical or horizontal?

Figure 1 illustrates a vertically stag-
ger stacked array configuration.
Although vertical stagger stacking is
more frequently used than horizontal,
some caution is in order before select-
ing the final configuration.

Table 2: Quarter wavelength
cable lengths (inches)

Solid dielectric
(velocity of propagation 0.66)

Channel Length
2 3527
3 31.81
4 28.98
5 25.22
6 23.41
7 11.12
8 10.75
9 10.41
10 10.08
1 9.78
12 949
13 922

Foam dielectric

(velocity of propagation 0.82)
Channel Length

2 43.80
3 39.52
4 36.00
5 31.34
6 29.08
7 13.82
8 13.36
9 12.93
10 12.53
1 12.15
12 11.79
13 11.46

Figure 3: Horizontally stacked antenna arrays (top view)
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As observed and recorded in the
field, the amplitude and phase of the
received TV signal can change dramat-
ically as a function of height above
ground. On high band, £3 dB variations
within 5 feet of vertical movement is
not uncommon. On low band, +2 dB
variations have been recorded, chang-
ing the antenna’s height by 12 feet.

There are no simple means to mea-
sure and record phase variations. It is
reasonable to assume that a +3 dB or
+2 dB amplitude variation affects
phase conditions as well. The combi-
nation of amplitude and phase shift
may partially or totally destroy the F/B
of the radiation pattern.

When in doubt, conduct an on-site
test, probing the signal level variations
with the aid of a telescopic mast or
cherry picker. The practical height limi-
tations are around 40 to 50 feet.

In the case of an existing antenna
tower instaliation, the testing may
encompass the entire tower height or it
could focus on any segment of the
tower. The accompanying photo shows
the stagger stacked quad-array lifted in
the air. The antenna was raised in 5-
foot increments, then rotated into the
desired direction by pulling the
attached ropes. Around the proposed
installation height, measurements were
taken in 3-foot intervals and repeated a
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few times. The objective: to obtain fac-
tual, statistically substantiated results.

Figure 3 is a top view illustration of
horizontally stacked antenna arrays
designed for guyed and self-supporting
tower applications. The array on the
left (3A) is a conventional two-bay,
side-by-side configuration straddling
the guyed tower. Satisfactory separa-
tion was secured between the antenna
radiator elements and the relatively
narrow (42-inch) tower face.

The same antenna array configura-
tion was not adaptable to the massive
self-supporting tower (Figure 3B). The
wide (96-inch) face of the tower
reduced the clearance between the
tower and the antenna elements.
Therefore, a new, V-shaped antenna
gate configuration was chosen to move
the antennas in front of the tower. This
prevented the antenna elements from
touching the tower.

However, a second problem area
was not cured. Observe the separation
between the reflector elements and the
tower structure on the left and right
sides. The left side is one-fourth closer
to the tower, resulting in asymmetrical
clearance conditions. Signals reflected
from the tower structure might arrive to
the two antennas in different phase,
which may cause total or partial can-
cellations, reducing or destroying the
rear rejection capability ot a well-
designed and assembled horizontally
stacked array.

Practical considerations

Before applying the stagger stacking
concept, verity the direction of the co-
channel interference source with a
computerized frequency coordination
study. Table 3 is a computerized co-
channel calculation for the reception of
the desired Ch. 10, Philadelphia sta-
tion. Observe the computer’s instruc-
tions to protect the reception against
Ch. 10, Providence, “Use stagger
stacking.” Checking the relative angle
of Ch. 10, Providence (234.4° - 60.4° =
174°), we can see that it is clearly with-
in the 172° to 188° range, acceptable
for stagger stacking applications.

Table 4 shows the pertinent comput-
erized co-channel study for the recep-
tion of Ch. 3, Hartford. While checking
directions from road atlas charts or
sectional aeronautical maps, one
would conclude the interference arrives
from the rear. The computer-calculated
exact relative angle was 164.2°. That
value is definitely outside of the accept-

able 172° to 188° range. - |
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Figure 4: Polar radiation pattern of a stagger stacked array
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Channel Call Location State Network Power Oftset
(kW)
10 WCAU Philadeiphia Pa. CBS H 191 0

Co-channel calculation

10 WTEN Albany N.Y. ABC
10 WJAR Providence R.l. NBC
10 WTAJ Altoona Pa. CBS
10 WHEC Rochester N.Y. cBS
10 WCBB Augusta Maine ED

316
316
224
316
316

IIIIIT

I+ 1 +

Table 3: Computerized co-channel calculation for reception of Ch. 10, Philadelphia

HAAT
(feet)
1,160

1,000
1,000
1,125
505

1,005

Distance Azimuth (degrees)
(miles)
89.94 234.4

Rel. angle CC spacing (")
126.50 356.6 122.2 3H = 108.4
151.68 60.4 Use stagger stacking
240.83 267.5 331 H =559
249.90 311.2 76.8 3H =942
302.53 39.0 164.6 H=1148

Figure 5: Rectangular radiation pattern
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Figure 6: Rectangular format with logarithmic vertical scale
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Stagger stacking may create more
harm than good if the interfering signal
arrives from a relative angle less than
172° or more than 188°. It is instructive
to follow the development of the radia-
tion pattern backlobes on Figures 4
through 6.

Figure 4 displays the polar radiation
pattern of a stagger stacked array.
There are two small backlobes in the
rear. It is difficult to determine their rel-
ative angles and amplitudes, since the
pattern in the rear is compressed.

When the same radiation pattern is
converted to rectangular format (Figure
5) it provides a much better illustration
of F/B conditions. Then, retaining the
rectangular format but applying a loga-
rithmic (dB) vertical scale (Figure 6),
the radiation pattern shows a fast
declining F/B, from an excellent 34 dB
at 180° to a less than desirable 20 dB
value at 164°.

Co-channel interference may arrive
from more than one direction. A vertical
stagger stacked quad-array can pro-
vide protection against two interference
signals. The vertical stagger stacking
will take care of the interference arriv-
ing from the back, while the horizontal
spacing (H) will force a deep radiation
pattern null into the direction of the
other co-channe! offender. Consider
the Ch. 10, Philadelphia co-channel sit-
uation as presented in Table 3. The pri-
mary oftender, Albany, arriving from a
relative angle of 122.2°, should be
rejected by the horizontal spacing of
108.4 inches. The secondary offender
(Providence, from a relative angle of
174°) requires vertical stagger stack-
ing.

For a perfect cancellation of the
interference signals arriving from the
rear:

1) The antennas must deliver identi-
cal signals. To verify, mount the cor-
rectly assembled antenna array on the
tower. Check the received signal levels
from the individual antennas. A varia-
tion of more than 2 dB is unacceptable.
Similar signal level testing should be
conducted by comparing readings from
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the right vs. the left, or the top vs. the
bottom bay of the array. Low quality
hybrid combiners can offset delicate
amplitude and phase relations between
the bays, resulting in lower than
expected signal levels.

2) Baluns, the 300/75-ohm
impedance transformers, should pro-
vide exact and identical impedance
transformation. On-site testing is the
only way to ascertain that the supplier-
delivered antennas are properly func-
tioning. Check the individual antennas
for impedance match 10 to 15 feet
above ground. Antennas exhibiting
lower than 14 dB return loss or sudden
changes in response should be reject-
ed. The testing of the assembled array
should also display a flat frequency
response and 17 to 20 dB return loss
as measured at the input of the main
(center) combiner.

3) Use the proper cable harnesses
between the combiners and antennas.
Apply short and equal lengths of
jumper cable between the left/right and
the center combiner. Cable harnesses
must be precisely cut and assembled.
The suggested tolerance on high-band
is #1/16 inch and *1/4 inch on low-
band.

When it comes to the final orienta-
tion process, do not neglect the tower
effect. Antenna arrays are not operat-
ing in open space. Gates, the cross-
bars of the massive self-supporting
tower, adjacent antenna arrays, etc.,
create reflections resulting in unpre-
dictable phase shifts, which in turn can
skew the radiation pattern null. Move
the antenna gate slowly around the
computer-calculated direction. Monitor
the maximum signal level with the aid
of a signal level meter, the rejection of
the interference with a high quality
spectrum analyzer and, last but not
least, observe the picture quality on a
large screen color TV receiver. CT

Reader Service Number 56

Most TIME DOMAIN
REFLECTOMETERS
(TDRs) require a college
degree to operate. Many
need programmer level
interaction. And some cost
an arm and a leg.

INSTRUMENTS’ TDRs. h
“‘High Tech Simplicity”’

means COST EFFECTIVE
cable fault location.

RISER-BOND INSTRUMENTS
earned its stripes by
offering a wide range of

Model 1210 TDR,
Cable Fault Locator

INSTRUMENTS

In Canada Contact:

NOT ALL TDRs ARE
USER FRIENDLY.

/ -~
/A

Not so with RISER-BOND ®,-
(

—-RISER-BOND—

ARGUS TELECOM

portable TDRs, from the
most powerful and versatile
Model 1210 with auto-
search and thermal printer,
to the handy Model 2901B +
take-anywhere units.

Switch on and use — no
tedious menus to drive
through. Test and locate
faults directly on any
metallic paired cable,
whether coaxial or twisted
pair with no risk of damage
and with absolutely no
programming knowledge.

Only $4,395 complete!

5101 N. 57th St.
Lincoln, NE 68507
1 (800) 688-8377

1(800) 363-1888

Channel Call Location State
Preferred station

3 WFSB Hartford Conn.
Co-channel calculation

3 KYW Philadelphia Pa

3 WSTM Syracuse N.Y.

3 WPSX Cleartield Pa.

3 WCAX Burlington Vi

3 WHSV Harrisonburg Va.

3 WTKR Norfolk Va.

3 CKVR Barrie Ontario

Table 4: Computerized co-channel study for reception of Ch. 3, Hartford

Network Power Offset HAAT

(kW) (feet)
cBS C 100 + 904
NBC H 100 0 1.015
NBC H 100 - 1,000
ED H 100 + 880
CcBS H 38 0 2.740
ABC H 9 - 2.130
CBS H 100 + 980
CBC 100 + 1.118

Distance Azimuth (degrees)

(miles)
86.06 388

Rel. angle CC spacing (")
90.04 2346 164 2 H=3549
187.90 3224 764 3H =297.7
240.19 276.7 1221 3H=3415
261.90 1.2 276 H=208.4
295.99 2406 158.2 H=2599
309.21 2079 169.1 H=5078
384 54 3114 87.43 H = 2895
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Repairing Jerrold JLE line extenders

Last month’s article described trou-
bleshooting hybrids and quads using
signal injection and its effectiveness
when applied to the Jerrold JLE line
extenders. Some other aspects of
dealing with these amplifiers will be
examined here, such as shortcuts
when making repairs and the enhance-
ment of product reliability.

By Jud Williams
Owner, Performance Technological Products

Failure-prone components used in
the JLE amplifiers include bypass
capacitors used along the AC path.
They seem to fail at an alarming rate,
so to replace them with the same value
and rating as the ones installed during
manufacture is simply asking for future
trouble. All line extenders that come
into our shop, regardless of age, have
their bypass capacitors replaced with
metallized polyester types rated at 400
volts. None have failed over the past
five years, which attests to their reliabil-
ity.

The electrolytic filter capacitor in the
power supply stage is another compo-
nent requiring frequent replacement. |
suggest using a capacitor value of
1,000 microfarad at 65 V and a temper-
ature rating of 105°C. It is best to
replace them in all older amplifiers
because electrolytics dry out over time,
so their life expectancy is limited.

The fuse in older JLEs are in the
wrong location so the power trans-
former is very prone to failure. In more
recent models the problem has been
corrected but since it is such a simple

“Board shrinkage
causes the input and
output RF connec-
tors to loosen and,
unless they are tight-
ened, frequency
response suffers.”

modification it may be worthwhile to
upgrade those needing it. The objec-
tive is to situate the fuse between the
secondary of the transformer and the
rectifier. This is easily done because
the fuse clips have solder lugs, making
it a simple task to relocate several
wires.

Look for what’s loose

As the amplifiers age, much of the
hardware begins to work loose. As an
example, the screws holding the power
transformer frequently vibrate loose.
Board shrinkage causes the input and
output RF connectors to loosen and,
unless they are tightened, frequency
response suffers. Response problems
also are traceable to the small alu-
minum cover on the output end of the
chassis if it is not firmly screwed down.
It also goes without saying that the
screws holding the PC board need to
be tight to have good RF ground for a

smooth response.

Occasionally, in the process of tight-
ening these screws, one may break off.
This is not to be ignored due to the
necessity of maintaining the integrity of
the RF ground. If not corrected, the
response will degrade, particularly
when the unit goes back into the field
where it is exposed to the elements.
The old screw must be drilled out and
the hole retapped.

The choice of proper bit is important
because it is necessary to drill out a
steel screw embedded in soft alu-
minum. The recommended bit is a
hardened chrome vanadium type, the
kind that is said to “drill through any-
thing.” Select a 1/8-inch size and, for
maximum control, use a drill press. The
drill may be lubricated with ordinary
rubbing alcohol so there is no oily
residue, and the shavings brush off
easily when dry. Retap the hole using
an 8-32 tap lubricated with the alcohol.
Finally, install an 8-32 screw. These
operations should be done without
removing the PC since the hole in the
board acts as a guide for the drill.

To avoid unnecessary transformer
failure, | advise removing the 30 V/60 V
slide switch from the power supply
board and soldering in a jumper so the
unit is permanently set at 60 V. This
modification prevents field techs from
using the 30 V position to compensate
for low AC voltage situations.

Readers wishing to contact me with
questions or comments please feel free
to call me at (404) 475-3192 or write to
P.O. Box 947, Roswell, Ga. 30077. CT

WANTED
USED VCII's

Red, Yellow or

White Labels

We buy or trade
VCil's
(918) 836-8401

VIDEOCIPHER Il REPAIRS

Fast Turnaround for Out of Warranty Repairs
Commercial Units Only =

QLS

1575 N. 105th E. Ave. / Tulsa, Oklahoma. 74116 (918)836-8348

L o]

SU000000 000004700000 0000 09000000 000000000000000000 008

los of Genersl
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*DRAKE IRD
$599°

‘WITH TRADE IN OF
WORKING WHITE LINE VCII

TULSAT CORPORATION
(918) 836-8348

Reader Service Number 57
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CLASSIFIEDS /BUSINESS DIRECTORY I

R V
9?36‘“: & /S/O/Vs

“Communication You Can See”

® C.A.D. Drafting Service
B Project Cost Analysis

® Engineering
B Construction

E:AB LE GROUP Michael J. Vernon

F ATLANTA | Pres

Preston (Butch) Logmg\en
Pres.
10102 Hwy. 105 W. . 519 E. Center R 30084
Montgomery, TX David Christy . o0 Mo 7004) 939-9039 < FAX 404> 3996586
77356 409-588-2099 63801
® *SERVING THE
JOHN JAMES CATV SERVICE ENGLISH ERVING T
Specializing in: ENTERPRIZES SINCED™
8Headend Pr: UN
.Rer;d;irsoofs THE INSTALL B
BFCC Offsets SESEE Drop Transter
P.0. BOX 515 Underground/Aeriel
o Orlando, Florida 32853 construction
1218 Franklin Cir., NE. 1407-859-6511 O Fiver Optics
Atlanta, GA 30324 404-636-1031 -

DIRECTOR OF MARKETING
AND NEW DEVELOPMENT

JAMES KAMINSKI

Tixcalibur Cable Communications, Ltd.

37 SYCOLIN ROAD, S.E.
LEESBURG. VA 22075

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION
SPLICING - POST/PREWIRES - INSTALLATIONS
AERIAL CONSTRUCTION - CLI DETECTION AND REPAIR
FAX (703) 478-8818 (703) 777-5905
ToLL FREE 1 (800) 462-381 1

CATV DESIGN

ASSOCIATES, INC.

* Design * AutoCad Drafting

* Strand Mapping * LinexCad Drafting

¢ As-Built Mapping ¢ Cad Training/Setup
* System Analysis  Drafting Services

3100 §. LAMAR, SUITE 101, AUSTIN, TX 78704

PILVE WILLIAMS (512) 444-2461

DOUG BURNS
Vice President

CABLE SYSTEM
SURVEY CO.

MAPPING e DESIGN » AS-BUILTS
COMPLETE DRAFTING SERVICES

COMPLETE CADD SERVICES

17 Peddler's Row 518 North Main Street
Newark, DE 19702 Tekonsha, Ml 49092
(302) 368-2436 (517) 767-4185

Fax: (517) 767-4567

Fax: (302) 368-2471

For Aerial and Est. 1972 ~
Underground ‘’Fiber
Construction Optic
Services Specialist’’

Kennedy Cable Construction, Inc. Reidsville, Georgia
(P.O. Box 760) 30453, (912) 557.4751 WATTS 1.800-673-7322

COMMUNICATIONS TECHNOLOGY
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CABLE TV CONTRACTORS
CLI DRIVEOUTS - INSTALLATION

CURTIS L. DILLARD
PRESIDENT

P.O. BOX 150593
ARLINGTON, TX. 76015

(401) 392-0563

AXSYS cOMMUNICATIONS, INC.

Network and Fiber Optic Systems
Design ¢ Installation e Testing

20 Biscuit Hill Road
Foster, Rl 02825

RTK

CORPORATION
120 Floral Avenue, New Providence, N.J. 07974

(201) 665-0133
Fax #201 665-0990

Quality Installation
& Maintenance Services

New Construction e Installs  Balancing ¢ Splicing

%

Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebulids

Haroid Bigham
(904) 9328869

PO. 903
Gulf Breeze, FL 32562

96

300 Page "NTSC Video Dusplay
Character Ginev,:l’ov EPﬂoM
=1 Auto
D% FP#B!E 'ggngé -3 Boo[
High resolution “Video Plgc Gen.’
Displays up to 300 pages in any tormat
or sequence. Full screen. color display.
scroll, fash, vary height, 24Mr. clock

Local & modem control. NTSC video
out, cablesEPROM "VIDG" $189.95

* VIDEO PAGE GENERATOR & TOUCHTONE RELAYS*

TSDQ TOUCHTONE DECODER & QUAD RELAY CON‘T

E@%ﬂ GE“
' vAI‘ . g pliiN @'ll
rsoos as 95 oums 99. 95

DIGITAL

jle =/ voice
wenei) s RECORDER
3.3 3 3 g
RL4-F $199.95 “ese . $179.95
iCombine our decoder and R.F. switch boards

to control your head end sites from your office

* C64 “Head End Manager” *

Sequences, Controls all relays from
Keybosrd or external modem, Daily,
weekly, monthly, 28 digits per event
Program100's of TSDQ/QUAD & RL4
Alarm clock_ local or modem control!

Programs & sends On/Oft Touchtone!

TSDQ Touchtone 4 digt dec mom & latching
relay expands to QUAD; 4 On/Otf DPDT relays
controis1 RL4, TSDQ" $89.95 "QUAD" $99.95

RL4 Switch Video or R.F.>65 DB Iso DC to 600
MHZ 4 A/B -75(2 Relays “Fcon. "RLAF $199.95

Digltal voice recorder 30/60 sec CD Hi Figelty
REC & PB butions, Mic 8 Spk jacks.1 Watt audio

GOLDEN STATE CABLE

B Field Engineering
B Mapping Support
®@ Design Service

B Plant Audits
B Make Ready

321 Bachman, Los Gatos, CA 95030
(408) 358-3175 / (408) 354-6411

JEL.714-671-2009

EPROM Cartridge *TPSG" $249.95 |continuous repeated message  “DVM" $179.95
! ENGINEERING CONSULTING
N Ask for free
0 583 Candlewood St FB/'\'X. (7::‘95655 9984 product catalog

White Sands

Jumper Cables

Custom connectors and cables for all aspects of CATV

Glibert AMNS
PPC
LRC and others

All types of cable from
Beiden

Comm Scope

© Times

Quick delivery on all colors and lengths
Write or call (602) 581.0331
P.0. Box 43437, Phoenix, AZ 85080-3437

JANUARY 1891

California % Amplifier

U.S. manufacturer of commaercial low noise amplifiers and
block down converters for C-Band with 950-1450 MHz,
430-930 MHz, 930-1430 MHz and 900-1400 MHz output
frequencies. Also manufactures commercial Ku-Band
LNBs.
Contact: John Ramsey

California Amplifier,Inc.

460 Calle San Pablo

Camarlillo, CA 93012 USA

Phone: (805) 987-9000 FAX: (805) 987-8359

COMMUNICATIONS TECHNOLOGY




R

. Design Extender Inc.
Engineering Services

Field Engineering System Audits Upgrades

AS+Builts Map Maintenance Design Analysis
Make Ready Survey System Design Intergraph
MDU Survey Redesign Digitizing

3317 N. Hwy 94 « St. Charles, MO 63301
314.949--9223 . 1-800-666-MAPS
+ FAX YOUR REQUESTS OR MAP ORDERS -
FAX # 314-949-9226

=Lkl System

== Maintenance inc

QUALITY YOU CAN SEE COAST TO COAST

SPECIALIZING IN: * System Sweep (CalLan)
* Pre/Post Wire (CATV, Phone) * Headend Setup

6035 Ft. Caroline Rd. Suite 20 * Jacksonville, FL. 32211
FL (904) 745-1802 * CA (805) 252-7526

THE CABLE CONNECTION
“We Turn You On”’

e Strand Mapping e Audits

e CATV Construction ¢ Drop Rebuilds

¢ As-Built Mapping e Trapping

¢ MDU Engineering ¢ Drop Installation
¢ Splicing ¢ Pre/Post Wire

Joseph P, Baldwin, Owner
(919) 799-6430

126 Trombay Drive
Wilmington N.C. 28403

MIDWEST CABLE SERVICES

\

— NATIONWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96 (219) 892-5537
Argos, IN. 46501 FAX(219) 892-5624

oinstaliations, Audits

+CLI Drop Replacement

ePrewire & Postwire
M.D.V. Upgrades

sAeorlal & Underground
Construction

sAll Maopping. C.A.D.

308 Commerce Drive, Suite H « Martinez, GA 30907
Ron Prather » 404-863-8851

—GRErES

Strand Mapping Make Ready LAN

Design Aerial/Underground Const. Marketing
As-Builts Splicing/Activation Consulting
Audits CLI Test/Repair Engineering
lan Salter 7762 AUBURN RD.

Mark Hopper UTICA,MI. 48087

{313) 726-0410

CABLE TELEVISION
SYSTEM SERVICES

A SIGNAL LEAKAGE DETECTION SERVICE
CLI DRIVE OUT ¢ CLI REPORTS ¢ CL! SOFTWARE

P.O. Box 458/209 N. Grand
Schoolcraft, Michigan 49087
Phone: 616/679-4513
800/837-7611

Todd Borst

AMS-1 CHARACTER GENERATOR

* Character
Generators

* VCR Controllers

* Video Switches

* Custom Hardware
and Software

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP!

Dickel Communications Co.
517 14th Street / Des Moines, 1A 50309

FAX 515-243-2563
Tel. 515-244-1526

COMMUNICATIONS TECHNOLOGY
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| NaCom /

BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA

* Full Installation Services
¢ Converter Exchanges, Audits, Spedial Projects
* MDU, SMATV, LAN, Pre/Postwiring
* Aerial/Uderground Construction (Including Fiber Optics)
¢ Strand Mapping (Auto CAD & LYNX)
¢ Field Engineering, Make-Ready, As-Builts
¢ (CADSUM I1, LYNX, & LODE DATA)
o CLI Detection/Correction
1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229
(614) 895-1313 » (800) 669-8765 » FAX (614) 895-8942

TSB, Inc.

* DESIGN, STRAND MAP, AS-BUILTS TSB
* CAD DRAFTING SERVICE

* HEADEND RACKING AND RENOVATIONS

*CU

* TAP AUDITS
* ONSIGHT TECHNICAL TRAINING
e STRUCTURAL ANALYS!IS OF TOWERS
* FIBER OPTIC DESIGN AND CONSULTING
Sales: (708) 541-3993  PO. Box 244 Engineering:
FAX: (708) 541-8596 Yankton, S.D. 57078 (605) 665-1393
FAX: (605) 665-1708

IRON MOUNTAIN, MICHIGAN
COAX - FIBER

[ ouauTy seRvICE PERFORMED ON A TIMELY BASIS
- SINCE 1957 -

MAPPING . DEIGN - CONSTRUCTION . ENGINEERING

CABLE CONSTRUCTORS, INC.

SAVE YOUR
MONEY.

Lower your costs for programming, equipment,
and service through group purchasing. Join today.

1-800-338- 9292
KLUNGNESS ELECTRONIC SUPPLY (KES)

1400-338 5299 14809 West 95th St.  Lenexa, KS 66215 913-599-5900
casie v | CONTRACT INSTALLERS, INC. INET
msuu.n.ens/ UHF Radio Equipped Trucks ¢ Uniformed Instaliers Te chn Ol 0 gi es

HOUSE INSTALLATIONS
Aerial — Underground — ;rg;ére
APARTMENT INSTALLATI :
Post wire — Pre-wire — Commercial Building Guaranteed CLI P assing

Tap Audits Catv-CLI

tnstall or R Ti d/or Converters . s
n(s):)pocrhaﬁ;‘eo;ieggf Saynstenr\ Ret;:Jilclsr Service Known Industry Wide

LENNY FISCHER MONTIE FISCHER

PO. Box 1564 PO. Box 1058
Appleton, Wisconsin 54913-1564 Fort Walton Beach, Florida 32548-1058
(414) 582.7087 (904) 651-5154

Toll Free Nation Wide and Canada
1-800-253-7760

It’s Easy To Place
A Classified!

Just FAX It In!
(303) 355-2144

a8 JANUARY 1991

IRANSMEDIA PARTNERS

Patty Linster

Account Executive

CABLEFAX ¢« COMMUNICATIONS TECHNOLOGY
INTERNATIONAL CABLE * MEDIA BUSINESS
MEDIA BUSINESS REVIEW ¢ MSO « NEWSPAPERS & TECHNOLOGY

50 South Steele, Suite 500 * Denver, Colorado 80209
Telephone: (303) 355-2101 FAX: (303) 355-2144

COMMUNICATIONS TECHNOLOGY
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Help Wanted

Galaxy

is seeking accomplished CATV TECHNI-
CIANS for several areas in the TX & LA.
Qualified applicants should have:

* Successful experience at the line tech
level

o Ability to work with minimum supervision.

« A desire to learn CATV from the sub
scribers set through the headend.

« Ability to present a favorable image 1o our
customers.

We can offer:

« Compelitive wages and benefits.

* Opportunities for development
and advancement.

* Small townvrural work environment.

Please send a brief description of your
experience and qualifications to:

1220 N. Main
Sikeston, MO 63801
Attention: Mark Anderson
1-314-471-3080

Leader in the placement of Cable Television Professionals
Call Toll Free 800-433-2160: In Texas call 817-599-7623: FAX 817-599-4483

TECHNICAL MANAGEMENT

REG ENG, E, 70K
SALES ENG, W, 45K
REG ENG, E, 55K
RF DESIGN, W, 50K
PLANT MGR, E, 45K
CH ENG, MW, 40K

CH ENG, W, 42K
TCH MGR, SE, 40K
SYS ENG, SE, 30K
PLANT MGR, TX, 35K

CH ENG, NE, 37K

TCH MGR, SW, 45K
TECH TRAINER, SE, 35K
SALES ENG, MW, 50K
CH TCH, E,36K

REG CH TCH, E, 35K
SERV MGR, W, 45K

CH TCH, TX, 30K

CH TCH, SE, 28K

CH TCH, SE, 25K

TECHNICIANS

LD TCH, E, 25K

LN TCH, W, 12HR
VIDEO TCH, E, 30K
HDEND TCH, SE, 30K
LN TCH, TX, 9/HR

SW TCH, NE, 12/HR
HDEND/MICRO, E, 30K
LINE TCH, E, 1%HR
SERV TCH, E, 10/HR
SERV TCH, W, 9/HR

JIM YOUNG & ASSOCIATES

One Young Plaza 1235 Ranger Highway Weatherford, TX 76086
Call for information about these and many other opportunities nationwide

PRIME CaBlL2

ISA
“STATE-OF-THE-ART"

CABLE TELEVISION SYSTEM
e 400 MHz addressable
e 4 Headends
e 20 AML hub sites

WE OFFER:

o SALARY COMMENSURATE
WITH EXPERIENCE

* TRAINING FOR CAREER
ADVANCEMENT

o GREAT BENEFITS - Including
Medical, Vision, Dental, 401(k),
Credit Union, Child Care
Resource & Referral, Employee
Assistance Program, Free Parking

APPLICATIONS ARE NOW BEING
ACCEPTED FOR THE FOLLOWING
POSITIONS.

TECHNICAL
CONSTRUCTION FIELD INSPECTOR

MAINTENANCE TECHNICIAN

SUBMIT RESUMES TO:

PRIME CaiolLi:E

ATTENTION: C. DUKES — PERSONNEL
1038 W. PEACHTREE ST, N.W. - ATL., GA. 30309

Prime Cable is an equal opportunity employer
and encourages the referral of women and
minority applicants.

Customer Service Manager
United Artisit Cable of Baltimore is seeking a customer service manager with
3-5 years prior customer service experience, minimum BA/BS degree or
equivalent, previous supervision of 40 plus people in a high pressure
environment. Additional qualifications include being self motivated, dedicated,
flexible, and a team leader. Telephone ACD Data processing (Cable Data),
Pay-Per-View, and ARU experience desired. Salary commensurate with

experience.

We offer an excellent benefit package. If interested, please send resume and
salary history to: United Artist Cable of Baltimore
Human Resources Department, Attn: Employment Specialist
2525 Kirk Ave., Baitimore, MD. 21218.
301-338-2777

EOQOE

Cable/Technician
IMMEDIATE OPENINGS

Major Chicago area cable system with a
large subscriber base has immediate
openings available for EXPERIENCED

» CHIEF TECHNICIANS
+ TRUNK TECHS
+ MICROWAVE ENGINEERS

We seek professional applicants who
possess "hands-on" cable background
coupled with good communications
skills.

Company offers an excellent compensa-
tion commensurate with experience and
ability, full benefits and relocation assis-
tance. Please forward resume indicating
area of expertise, in strict confidence to:

Human Resources Manager
Box 11
50 S. Steele, Sulte 500
Denver, CO 80209

An equal opportunity/affirmative employer

TR

Cable Company
We are locking for a

TECHNICAL TRAINER
with a background in CATYV,
electronics, and construction.
Two to three years in training or
related position and Bachelors
Degree required.

TKR Cable Company offers:

* Competitive Salary

*Unique Working Environment
*Comprehensive Benefit Package
*Pension Plan and 401K Plan

Send resume with salary history to:

James Hurley
Sr. Tralning Specilalist
TKR Training Department
131 Ethel Road West, Suite 3

Piscataway, NJ. 08854
EOE

COMMUNICATIONS TECHNOLOGY
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Technical
Manager

Now accepting applications for a
cable advertising interconnect Tech-
nical Manager. Position will be
responsible for all aspects of the
editing and playback activities of a
six-person staff placing local com-
mercial advertising on thirteen cable
networks in a fast-growth sunbelt
market. Qualified applicant will have
a track record of video equipment
routine and comprehensive mainte-
nance procedures, as well as
proven management and communi-
cations skills. Interconnect is owned
by a top MSO and offers competitive
salary and excellent benefits. Send
resume and references in strictist
confidence to:

Greater Phoenlix Interconnect
17602 N. Black Canyon Hwy
Suite #105
Phoenix, AZ 85023
Attn: J.B.

SWEEP TECHNICIAN

Friendship Cable of Texas has an immediate opening for a Sweep Technician.
Individual will be responsible for sweeping and identifying problems in the
trunk system. Position requires at least 2 years previous experience as a
Sweep Technician. Must also possess a valid driver's license and a good
driving record.

We offer a compestitive salary and a generous benefits package. Qualified
applicants should send resume to:
Friendship Cable of Texas
P.O. Box 7389
Beaumont, TX. 77726
409-842-2646

EOE/MF

—Fee Paid—

Call or Write

WICK KIRBY

(708) 369-2620

_ P.O.Box 2347
Naperville, IL 60567
FAX: 708-369-0126

CABLE SEARCH
ASSOCIATES

Professional Search
and Placement

Postition Wanted

SENIOR ELECTRONICS TECHNICIAN

CablelLabs is looking in the Denver area for a Senior Electronics Technician
to work in their Boulder headquarters. Responsibilities will include: light
fabrication, modification, installation and testing of electronic hardware and
operation of standard RF and digital test equipment. Responsible for
maintenance, alignment and testing of cable television system and headend,
computer system management and network administration for all internal
communications networks.
Minimum of five years experience required, two of which must be in the
cable industry. Formal education should include graduation from a technical
school, college or equivalent service training or industry training courses,
plus experience. MAC/PC experience, BCT/E certification a plus. Qualified
candidates should send resume to:
Director, Corporate Services
CableLabs
1050 Walnut Street, Suite 500
Boulder, CO. 80302
No Phone Calls Please

Equipment Wanted

WANTED MICROWAVE RADIOS
Will pay premium for CARS band

Microwave Associates transmitters,
receivers and power supplies.

915-685-3000

For Sale
Tektronix 1450 TV Demodulator, with
TDC-1TunableVHF Downconverter.
Recently calibrated by Tektronix.
$12,500.00. 1-916-852-7626.

Twelve year CATV Industry veteran
seeks challenging and rewarding
position with MSO, Manufacturer,
Programmer or Vendor. Seeks
Engineering Management, Sales
Engineering or Technical Sales
position, based out of Chicago or
Minneapolis. Reply to James
Beletti, 1118 Ninth Avenue,
Belvedere, Illinois 61008,
Telephone (815) 544-2969,

100 JANUARY 1991

Fiberglass Equipment Box
Accepts SLM's such as SAM Il also
amplifier modules, small tools,
etc.Inside measurement 15 3/4" L x
11 1/2° W x 9" D. Tapers to 8" in
front. $68.00.

Equipment For Sale

SPECIAL
New—Taps-4 & 2-$5.00
8 port-$11.00
Line Gear-Headend Gear-Connectors
TM BROKERS

Needed—Connectors, Taps, Linegear
Large or small amounts
Phone or FAX 208-687-2289
Financing Available O.A.C.

Bill Stambaugh P.O. Box 153
(717) 259-7609  Abbottstown, PA 17301

COMMUNICATIONS TECHNOLOGY



(619)
757-3008

04t FAX:
A 757-4048

We Buy and Sell Converters, Line
Actives and Passives 300 Mhz

AT
UnK

and Above- Magnavox, Jerrold,
S/A, Pathmaker.

25 Cents per db! Why pay more for
isolation? Our CO-AX RELAYS kill
crosstalk dead! SWITCH WITH THE
SWITCHES THAT SWITCH-SWITCH-
SWITCH. Matrixes & relays. Alaun
Eng. PH/FAX 818-957-0618.

AERIAL BUCKET TRUCKS
O TANDARD TRUCK A et
Atlanta GA 30315 &;{
Phone: 1-800-241-8357

* EQUIPMENT CO.
1155 Hill St. S.E.
BUCKET TRUCKS

Bucket Trucks — Used
Telsta. Versa-Lift, Digger Derricks — 10 1n Stock
30 Other Utility Construction Trucks
‘We Buy and Sell”

Opdyke, Inc.
3123 Bethlehem Pike, Hattield, Pa. 19440
(Philadelohia Area) — (215) 721-4444

Emergency Alert
Systems

; 8Y
‘ Idea/onics

69 Channels
14 day delivery
Compatible with all headends

AFFORDABLE

24 & 88-Channel units also available
(701) 796-3904

LIQUIDATION
SALE

Hamlin SPC 4000 3M A
New $25/each
’ Hamlin MCC 3000 as is
. 50 cents/each. Reconditioned
N $10/each.

WANTED
Jerrold DRX 3 DIC
OAKN12Ch.20r3
SA 8550 & 8580
Pioneer Encoders

Highest Prices Paid

CABLE EQUIPMENT
BROKERAGE CO.
818-709-3724
818-709-7565 FAX

([a] 8] (8] =] [of o o] 8] [af [&] ]
J WANTED1 [
B YOUR SURPLUS ((

LINEGEAR/
—) CONVERTERS

CALL TINA
(614) 222-0581 |

CABLE LINK, INC
Om0EOROUROBROBRORO®RO

a
B

8]
|
d
B [ |
= 8]
[ ] |
d 8]
B L

/4MJ/ ANTHONY'S
MANUFACTURING SERVICE

PLOW BLADES
Ierigation/Wire/Combination
For Any Machine—For Any Application "N
(800) 383-PLOW T RN
(719) 475-PLOW  p o gox 17701 '
Cotorado Springs, CO 80935

\%1{83

Main Line Equipment Iinc.

1650 W. 180th St., Gardena, CA 90248
WE BUY USED
CONVERTERS-LINE GEAR
WE SELL REFURBISHED
CONVERTERS-LINE GEAR
AT REASONABLE PRICES

1-800-444-2288
FAX 213-715-6695

INCREDIBLE !

MINIATURE FIBER OPTIC POWER METER
+ 820-1600nm hi-tech responsivity
« NIST traceability

+ $295.00 or less (price subject to
change without prior notice)

Sadel R & D Co.

Voice/Fax 805-682-3341
452 Foxen Dr. » Santa Barbara CA 93105
Copyright © 1990 Joe Sadel. All Rights Reserved.
Distributor inquiries welcome.

COAXIAL CABLE STRIPPERS

MOTORIZED & HAND
TOOLS

WESTERN ELECTRONIC PRODUCTS CO.
(714) 492-4677

Equipment Repair

—dB-tronics—

CALL US FIRST!!
For Your Repair Needs

*AFFORDABLE, QUALITY RF REPAIRS:
Converters, Line Equipment, Headend
Equipment and F.S. Meters.

*We are THE leaders in SA
addressable converter repairs.
(Check our prices on 8500's, 8550's
and 8580's)

1-800-356-2730

get converted !! -

‘“ The Cable Equipment
Repair People "’

¢ Line Amplifiers and Headend
Equipment Repaired
All Makes And Models

¢ Signal Level Meters Repaired
and Calibrated

¢ Flat Rate Labor Plus Parts

For reliable, guaranteed repairs, please

send your cable equipment to ACS.
ADVANCED CABLE SERVICES
Division of Aaron Communication Services Inc.

2369 S. Trenton Way,
Unit H
Denver, CO 80231
FAX: (303) 337-3084

Call (303) 337-4811

We Market Used Equipment

COMMUNICATIONS TECHNOLOGY
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This new “CT" department lists techni-
cal manuals and publications currently
available by mail order through the
Society of Cable Television Engineers
national headquarters.

® Cost-Effective Designs for Rural
CATV Systems by William Grant—An

informative approach to rural cable TV
system design and operation based
upon the tapped trunk theory (single-
cable distribution). Includes design
specifications for four, eight and 12
taps per mile with up to 17 miles of
cable and 45 amplifiers in cascade.
Also provides guidelines to develop an
effective cost estimate for rural cable
build. Order #TM-1. Member: $10, non-
member: $15.

=« |ntroduction to Digital Electronics by
Joseph Carr, MSEE—A basic course in
digital electronics including logic theo-
ry, logic families, gates, flip-flops, multi-
vibrators and digital circuit design.
Order #TM-2. Member: $12, non-mem-
ber: $17.

& Qperational and Linear IC Amplifier
Circuit Design—A Practical Short

Course for Engineers by Joseph Carr,
MSEE—Provides basic theory and
practical application for technicians and
engineers, including various circuit
designs, operational amplifier prob-
lems, audio amplifiers and video and
wideband amplifiers. Order #TM-3.
Member: $12, non-member: $17.

* Practical Design of DC Power Sup-
plies by Joseph Carr, MSEE—Techni-
cal theory and data on DC power sup-
plies for the technician and engineer.
Includes basic information on the ele-
ments of a DC power supply, including
transformers, rectifiers, voltage multipli-
ers, filters, voltage regulators, overvolt-
age protection and current limiters.
Also includes several specific DC
power supplies. Order #TM-4. Member:

$12, non-member: $17.

« FCC Compliance Audit Checklist by
Neal McLain—This publication covers
the requirements of Parts 17, 76, 78,
90 and 95 of the Federal Communica-
tions Commission rules as applicable
to cable TV. Even though some
changes have been made to the rules
since the third printing of this manual,
the information on system proof-of-per-
formance tests is still useful in main-
taining good technical standards. Order
#TM-5. Member: $12, non-member:
$20.

To order: All orders must be prepaid.
Shipping and handling costs are includ-
ed in the continental U.S. All prices are
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE
member prices, a valid SCTE identifi-
cation number is required, or a com-
plete membership application with
dues payment must accompany your
order. Send orders to: SCTE, 669
Exton Commons, Exton, Pa. 19341 or
FAX with credit card information to
(215) 363-5898.

e challenges you face.
with experiefge to meet those

within budget.

Complete sY'stem mopping

— Fielding

- Autocad

— As~builts

— USGS Topo Dealer

Design

— Conventional

- Fibér

— Interdictio

— Fiber to therfeeder

] 'As an operator, you look for people
Tb ‘can provide the best solutions to
t

At CCI, we combine the latest technology
We've been leading the industry sinde 1957

to! give you superior services on time and

Call us.gbout your next project.

CABLE CONSTRUCTORS, INC.

challenges.

COMPLETE TURNKEY CONSTRUCTION

1-800-338—-929¢ ‘1

OMcial 1+ade 1ournal of 1h

50 So. Steele « Suite 500 « Denver, CO 80209
Phone: (303) 355-2101 - TELEFAX (303) 355-2144

Amplify Your
Services

A classified in Communications Technology
can boost the power of your business!

When you are looking for the right individual to
fill a position or a source to advertise
your products or services, look to the classified
section of Communications Technology.

Call Patty Linster

for rates, information and assistance.

COVIVIUNICATIONS

TECHNOLOGY

e Society of Cabie Telewision | ngineers,

Reader Service Number 58
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CALENDAR T e

January

Jan 14-18: Fiber Commu-
nications Corp. fiber-optic
splicing and termination
workshop, Sturbridge,
Mass. Contact (800) 776-
0518.

Jan 15-16: SCTE Appala-
chian Mid-Atlantic Chap-
ter technical seminar on
business procedures for
technical personnel, distri-
bution systems, fiber-optics
for today and tomorrow, and
data networking and archi-
tecture, Hilton and Towers,
Harrisburg, Pa. Contact
Richard Ginter, (814) 672-
5393.

Jan. 15-18: Siecor Corp.
technical seminar on fiber-
optic installation, splicing,
maintenance and restora-
tion for CATV applications,
Hickory, N.C. Contact Lynn
Earle, (704) 327-5539.

Jan. 16: SCTE Dixie Chap-
ter technical seminar. Con-
tact Rickey Luke, (205) 277-
4455,

Jan. 16: SCTE Ohio Valley
Chapter, Ramada Inn,
Columbus, Ohio. Contact
Jon Ludi, (513) 435-2092.
Jan. 17: SCTE Heart of
America Chapter, BCT/E
examinations to be adminis-
tered in Categories |, Il, Il
and IV at both levels, Ameri-

can Cablevision offices,
Kansas City, Mo. Contact
Don Gall, (816) 942-3715.
Jan. 17: SCTE Wheat
State Chapter technical
seminar on fiber optics, Red
Coach Inn, Wichita, Kan.
Contact Mark Wilson, (316)
262-4270.

Jan. 17-18: SCTE Sierra
Chapter, “Northern Califor-
nia Vendors Showcase” to
feature tabletop displays
and breakout training ses-
sions, Party Palace Exhibi-
tion Center, Fairfield, Calif.
Contact Steve Allen, (916)
786-2469.

Jan. 19: SCTE Cactus
Chapter technical seminar
on fiber optics, microwave
and supertrunk technolo-
gies. Contact Harold Mack-
ey Jr., (602) 866-0072,
x282.

Jan. 21-25: Fiber Commu-
nications Corp. fiber-optic
splicing and termination
workshop, Sturbridge,
Mass. Contact (800) 776-
0518.

Jan. 22-23: National Cable
Television Institute semi-
nar on OSHA compliance
for cable systems, Los
Angeles. Contact Ray
Charest, (303) 761-8554.
Jan. 22-25: Siecor Corp.
technical seminar on fiber-

optic installation and splic-
ing for LAN, building and
campus applications, Hicko-
ry, N.C. Contact Lynn Earle,
(704) 327-5539.

Jan. 22: SCTE Florida
Chapter, Gulf Coast Meet-
ing Area, BCT/E examina-
tions to be administered.
Contact Keith Kreager,
(407) 844-7227.

Jan. 22: SCTE New York
City Meeting Group techni-
cal seminar. Contact Jim
Demetrius, (212) 598-7339.
Jan. 23: SCTE Florida
Chapter, South Florida
Meeting Area, BCT/E exam-
inations to be administered.
Contact Keith Kreager,
(407) 844-7227.

Jan. 23-24: SCTE Big Sky
Meeting Group, consecu-
tive meetings to be held
Jan. 23 (Ramada Inn,
Billings, Mont.) and Jan. 24
(Colonial Inn, Helena,
Mont.) on equipment repair
and VideoCipher repair.
Contact Marla DeShaw,
(406) 632-4300.

Jan. 24: National Cable
Television Institute semi-
nar on fundamentals of
supervision for cable TV
personnel, Los Angeles.
Contact Ray Charest, (303)
761-8554.

Jan. 27-28: SCTE Old

Planning ahead
Feb. 11-13: SCTE “Tech-
nology for Technicians II”
seminar, Howard Johnson
Hotel, Sacramento, Calif.
Contact (215) 363-6888.
Feb. 27-March 1: Texas
Show, San Antonio Con-
vention Center, San Anto-
nio, Texas. Contact (512)
474-2082.

March 24-27: National
Show, New Orleans Con-
vention Center, New
Orleans. Contact (202)
775-3669.

June 13-16: SCTE Cable-
Tec Expo, Convention
Center and Bally's Hotel,
Reno, Nev. Contact (215)
363-6888.

Dominion Chapter techni-
cal seminar and BCT/E and
Installer examinations to be
administered, Holiday Inn,
Richmond, Va. Contact Mar-
garet Davison-Harvey, (703)
248-3400.

Jan. 28: National Cable
Television Institute semi-
nar on fundamentals of
supervision for cable TV
personnel, Denver. Contact
Ray Charest, (303) 761-
8554,

Now Stocks

AGILE 32C/K-IRD

JOHN WEEKS ENTERPRISES

Standard Communications

Including

800-241-1232

We Stock The Best Names In Headend Equipment

Scientific-Atlanta . . . Olson Technology
CADCO. ... Lindsay Antennas

Call for Immediate Delivery

WE’'RE SETTING A NEW STANDARD!

IRD’S
NOW!

Reader Service Number 59
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PRESIDENT'S MESSAGE T

By Wendell Woody
President, Society of Cable Television Engineers

The Society of Cable Television
Engineers’ annual national election is
in progress. All current paid-up nation-
al members have now received their
election packages and ballots. Ballots
must be returned by March 15 in your
pre-addressed voting envelope. Don't
procrastinate — vote today! Support
your Society.

Strong leadership on the national
board is paramount for future SCTE
growth, benefits and support for you
and your industry. Have you not
received your SCTE election pack-
age? If not, perhaps you haven't kept
the SCTE national headquarters
informed of your current mailing
address. On the other hand, has your
membership expired? You can rectify

REPRINTS
REPRINTS
REPRINTS
REPRINTS

Communications
Visibility
Knowledge
Information

Reprints work
for you!

For more information
call Marla Sullivan at

(303) 355-2101
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...Did you vote?

both situations by merely telephoning
the SCTE office at (215) 363-6888.

Now it’s exclusive

Remember, beginning with this
month’s issue, The Interval, the
newsletter of the SCTE, will become an
exclusive publication sent to SCTE
members only. It will no longer be
included in Communications Technolo-
gy magazine. The way to receive the
all-new, redesigned, revised and updat-
ed monthly newsletter is to be an
SCTE national member. If you have yet
to do so, join now by calling (215) 363-
6888.

A “technical” vacation

Plan now to attend this year's SCTE
Cable-Tec Expo to be held at the Reno
Convention Center, Reno, Nev., June
13-16, 1991. The convention hotel will
be the Bally's Resort, Reno's largest
hotel with over 1,800 guest rooms and
seven restaurants. Adjoining the hotel
is @ modern RV and camper park.

Plan your vacation around the expo
and bring the family. Reno is noted for
its excellent accommodations, food
and entertainment, all moderately
priced. Include nearby Lake Tahoe as
part of this “technical” vacation, too.
Outstanding educational and technical
programs are being developed for this
year's expo. Exhibitors are increasing
the number of hands-on demos and
actual training in their booths. This
show is a “must” for every CATV
installer, technician and engineer. Start
now and plan your “Reno or bust” trip!

Meeting the members

Presenting an overview of the SCTE
certification program was part of my
presentation on a technical panel at the
recent eighth annual Private Cable
Show at Caesar’s Hotel, Lake Tahoe,
Nev. This niche broadband communi-
cations industry is a strong supporter
and advocator of technical training
through its National Satellite Technolo-
gy Institute under the direction of Steve
Berkoff, director of education. A poll of

“Strong leadership on
the national board is
paramount for future
... growth, benefits
and support for you
and your industry.”

those in attendance showed some
SCTE members from all over the coun-
try. However, the number of technical
people showing an interest in becom-
ing active in SCTE programs was sig-
nificant. Pete Petrovich, SCTE Region |
director stated, “This show is certainly
a large pool and good source for many
new SCTE members.”

Once again, SCTE developed and
chaired the technical panels at the
Western Cable Show in Anaheim,
Calif. Members chairing panels were
Steve Ross, Tom Colegrove, Dean
DeBiase, Paul Venturella and Terry
Mast. Other SCTE panel participants
were Pam Nobles, Tom Elliot, Roger
Keith, Tony Aukstikainis, Bill Riker,
John Wong, Al Kuolas, Gaylord Hart,
Ron Hranac, Steve Necessary and me.

CT luncheon

For the second consecutive year,
Communications Technology's Presi-
dent and Group Publisher Paul Levine
sponsored a luncheon at the Western
Cable Show for the SCTE national
board of directors and CablelLab’s staff.
This is a worthy occurrence since it
provided an opportunity for these two
industry technical groups to be togeth-
er. CablelLab’s support toward the
SCTE in both training and standards is
most significant for the Society’s future
position in the CATV industry world-
wide.

Meanwhile, until next month,
remember — vote and think Reno! CT
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New Horizons
In Video Performance

The DIR-647 Integrated Receiver/
Descrambler from DX. It represents
the latest in field-proven technology
delivering the clearest, sharpest
pictures possible.

AtDX, quality and reliability are
always in sight. For over 30 years our
success in building high performance
products has put us at the forefront of

Dx SATELLITE RECEIVER
ANTENNA mooeL DIR-647

° 2 4 68 10 \
A T \

the satellite communications indus-
try. DX combines the finest research
and manufacturing with state-of-the-
arttechnology to meet the growing
demands of large CATV operators.

So for the highest level of video
performance, look no further than
DX. To arrange a free demonstration,
call or write DX Communications,
Inc. today.

DESCRAMBLER
o

POWER SO STRET
‘s £ ECUPPED
VIDEOCIPHER' IT cowew %
ANTENNA

DX COMMUNICATIONS, INC.
A subsidiary of C. Itoh & Co. (America) Inc.
10 Skyline Drive, Hawthorne, NY 10532+ (914) 347-4040
Manufactured by DX Antenna Co., Ltd., Japan
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3 great reasons to install
Regal splitters

< g

Proven reliability

Outstanding performance

Install Regal, and give your system the benefits of:
¢ Printed circuit boards e Vertical or horizontal 2, 3 and 4 ports
¢ Exclusive micro-strip circuitry ¢ 600 MHz, 90db EMI Blue Label
¢ Half-inch machined “F" ports ¢ 600 MHz, 125db EMI Red Label
¢ Heavy-duty ground lugs ¢ 1000 MHz, 125db EMI Gold Label

For more information, call our toll free number: 1-800-36-REGAL.

ANDORY. - Regal./

CABLE TV Technologies Lid.

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEAT TLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO:
(708) 350-7788, (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-CATV, (800) 231-5006; IRON MOUNTAIN, MI:
(906) 774-4111, (800) 624-8358; SKOKIE, IL HDQTRS: (708) 677-2600; EAST-ATLANTA: (404) 840-7901, (800) 242-1181; NEW JERSEY: (201) 328-0980,
(800) 631-9603; CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; TORONTO: (416) 568-8999; VANCOUVER: (604) 321-5885;
INTERNATIONAL-LONDON: 011-44-81-848-9894.
in an gency and holidays or after 5 P.M. call toll free 1 (800) 323-8166.
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golt Road, Skokie, IL 60078, (708) 677-2600 ©1991 Regal Technologies Ltd.
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