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The Sound Of Your Future.
It’s Hear Today!

The Leaming MTS-2B BTSC Stereo Generator
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Simply The Best Value In Stereo TV Audio:

More Standard Features! Representing nearly two decades of research,develop-
. ment,and hands-on practical experience,the Leaming

* Typical frequency response flat out to 15 KHz MTS-2B embodies our traditional dedication to

¢ True Automatic Gain Control (AGC) eliminates routine electronic excellence.

level adjustments
Stereo synthesizer for ad insertion or mono services Dollar for Dollar, Your Best Buy!
Your choice of VU-type or LED metering

Bessel-null test-tone for simple, accurate installation
Baseband & 4.5 MHz outputs standard (41.25 MHz

Compare our sound performance, features, and price.
We think you’ll agree. Nothing else comes close.

available) , For The Sound of the Future—Call (714) 979-4511 Today!
Typical stereo separation greater than 30 dB

¢ Compact, rack-mount design—Just 1.75 inches high ( -' -~

¢ dbx® licensed companding (true BTSC format)

Leaming: Cable Audio Specialists Since 1970. LEAMING INDUSTRIES

Eighteen years of revolutionary advances, technological 180 McCormick Avenue. Costa Mesa. CA 92626
innovations, and superior craftsmanship have made Also Available Through Maior Cable Distributors

Leaming the most respected name in cable audio. dbx® is a registered trademark of dbx
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BROADEN YOUR ECONOMIC HORIZONS

MC?

COAXIAL CABLES

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

CABLE SIZE .750"

@550 MHz

GAS
INJECTED

alongtheline.

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

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

TRILOGY LEADS IN TECHNOLOGY

Call or write for a free sample and brochure:

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

Irilogy g
COMMUNICATIONS INC.

800-874-5649
601-932-4461
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BEAUTY AND THE BYSC
Jerrold’s COMMANDER' MTS Stereo Encoder

Black-and-white video on a color
TV. Mono audio from a stereo TV.

Sounds drab, doesn’t it?

Now there’s a way to brighten up
the situation: Jerrold’s COM-
MANDER® MTS BTSC stereo
encoder.

Any BTSC stereo encoder can
encode your satellite-delivered sig-
nals into stereo. But only the
COMMANDER MTS can guaran-
tee both you and your subscribers
the quality sound you want and
deserve. It actually exceeds all
broadcast performance
requirements.

With the COMMANDER MTS
stereo encoder you hear every-
thing you’re supposed to hear in
clear; clean BTSC multichannel
sound. And nothing else.

So do your subscribers.

Overmodulation protection assures clean, clear
audio output (top). It prevents clipping and flattening
of audio (bottom)

That’s because Jerrold’s COM-
MANDER MTS is the only stereo
encoder with non-clipping over-
modulation protection! There’s no
way the annoying pops, cracks and
distortion that comes from erratic
audio input levels can get through
to your subscribers, because the
CMTS just won’t broadcast them.
It’s designed to deliver pure sound
only—even when the signals it
receives are something less than
constant.

But that’s not the only reason to
install a Jerrold CMTS encoder.
There’s also the broad deviation
range of the logarithmic LED
metering which makes it easy for
you to set—and maintain—cor-
rect audio levels. There’s )
dramatically low power consump-
tion. And, Jerrold is the only
manufacturer to offer standard

LED

Logarithmic paralle!
separation at a glance.

GENERAL
INSTRUMERY

41.25 MHz and 4.5 MHz output so
that your encoder will work with
almost anybody’s modulator with-
out modification.

Finally, when you're ready to
upgrade to Second Audio Pro-
gramming, the CMTS is ready. SAP
is easily field-upgradable without
adjustment.

It’s all there in one attractive
package. The Jerrold COM-
MANDER MTS Stereo Encoder:
your sound investment.

For more information on the Jer-
rold COMMANDER MTS Stereo
Encoder contact your local Jerrold
Account Representative or call or
write Jerrold Division, General
Instrument Corporation, 2200
Byberry Road, Hatboro, PA 19040
(215) 674-4800.

JERROLD

. . where innovation is a tradition

Reader Service Number 3.
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"“GENERAL INSTRUMENT CORPORATION, 1987



High Security-Low Maintenance

APARTMENT BOXES

e

Cable Security Systems, Inc.

205/821-0M5-P.0. Box 2066-Auburn, AL 36831
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See it, believe it

Here we are again, at cable TV's annual big
event—the National Show, the convention every-
one goes to (or would like to). This year's theme
is "'Seeing is believing” and as usual there are
many things to see on the exhibit floor and the
technical panels. Nearly 300 exhibitors will
display their products or services; 10 technical
sessions with about 50 speakers will cover fiber
optics, HDTV, impulse ordering technologies,
HDTV, signal leakage, HDTV, improving cus-
tomer service, HDTV, tests and measurements,
and (last but not least) HDTV.

It's not difficult to see (or believe) why high-
definition television is one of the highlights of this
show: This new technology is knocking on the
door of our industry. It is threatening us with
crisper and brighter TV pictures, better than we
can presently achieve. Anyone who hasn't yet
seen NTSC and HDTV side-by-side should not
miss the opportunity at the show.

**Transmission design considerations for ad-
vanced television systems,” Monday, May 2 from
12:30-2 p.m., isthefirst of three HDTV sessions.
Nick Hamilton-Piercy of Rogers Cablesystems
willmoderate a panel of experts on the effects of
various advanced TV transmission approaches
on existing coaxial systems and vice versa.
Panelists include ATC's Walt Ciciora, Rezin
Pidgeon of Scientific-Atlanta, Jerrold's Clyde
Robbins and Archer Taylor of Malarkey-Taylor
Associates.

Later that afternoon, from 4:30-6 p.m., the ses-
sion *"HDTV and cable: A review of the possibili-
ties' explores technical and regulatory issues
facing the cableindustry inthe carriage of HDTV.
S-A's Chris Bowick will moderate the panel,
which features ATC's Bill Thomas, Yves Faroudja
of Faroudja Labs, FCC's Lex Felker and S-A's
Gerald Robinson.

On Tuesday at 9-10:30 a.m., Wendell Bailey,
NCTA's vice president of science and technology,
will give HDTV format inventors achanceto pitch
their transmission system’s advantages in an
“HDTV transmission systems proponents’
forum,” featuring Richard Iredale (Del Rey
Group), Arpad Toth (North American Philips),
Yves Faroudja (Faroudja Labs), William Glenn
(New York Institute of Technology) and Masao
Sugimoto (NHK).

In addition, at the NCTA Services Booth will
be copies of the 7988 NCTA Technical Papers
and updates from the NCTA Engineering Com-
mittee's subcommittee chairmen and liaisons.
Also available are order forms for reprints of
special HDTV articles form |EEE and SMPTE
publications and the NAB Engineering Hand-
book and conference proceedings.

As usual, it won't be all work and no play. For
one, there's Sunday evening's Welcome Party.
And the System Awards for Cable Excellence
(ACE) will be presented Monday evening in the
California Ballroom of Bonaventure Hotel. The

gala dinner dance and national awards cere-
mony willoccur Tuesday evening. (And let's not
forget all the great things to do and see in Los
Angeles.)

We'll be there in force with copies of our CT
Daily. If you have any late-breaking news or
information on a product you're exhibiting, catch
us on the exhibit floor. You'll be glad you did.

Look in the bins for the premiere of our new
publication, /nstaller/Technician. Thisis the one
you've been waiting for—the only magazine with
features for all levels of CATV installers and tech-
nicians. The first issue highlights towers and
antennas, as well as logarithms made simple, a
factory tour of a drop cable manufacturer, ladder
safety tips from the SCTE and much more.

Next stop, San Francisco

Just when you thought you'd seen enough of
California, the SCTE CableTec Expo '88 (June
16-19) will be right up on the coast in the city by
the bay atthe Hilton. Those of you who have not
yet preregistered, your deadline is May 13; don't
waste time—this is the show you'll be talking
about until next year's expo. (See this month's
Interval for more details.)

Next month, we'll be announcing the winner
of the CT/SCTE photo contest. We received a
number of interesting photos on the topic
“technical trials and tribulations.” Thanks to
everyone who entered.

So have adevil of atimein the city of the angels!

COMMUNICATIONS TECHNOLOGY




“Itsnot whether
youwinor lose. It
howyou play the game?









And win you will, with Scientific-Atlanta. We're cornmitted toit.
To help you satisfy your custormers, and do so efficiently. With
value-added, user-friendly solutions from us which help you
generate revenue, improve penetration and retention, and

run your syster better. Were committed to you being a winner.

SEL OFF BUY M PRG MUTE v VoL A ~CH+
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WIN THROUGH
YOLUME CONTROL

Our new 8590 is the friendliest and
fullest featured volume control
addressable in the industry. A
unique display lets your subscribers see
sound on a volume level indicator. And

it guides them easily through the VCR
programming process. The 8590 keeps
asecret better, too. With a choice of 50
security modes, utilizing three advanced
security technologies: dynamic sync
suppression, dropped field, and video
and sync inversion. It includes easy-to-
implement, plug-in IPPV. It's compatible
with the rest of the set-top family. And,
since it’s also compatible with Oak and a
long list of others, the 8590 can help you
out with the old and in with the new:

Sgentiic e o A e A A

WIN THROUGH VALUE

The new 8570 addressable set-top is the value packed younger brother
of the industry standard 8580. It comes with all the subscriber features of its
olderbrother. And then some. It shares the same new advanced VCR timer with
the 8580 and 8590, taping twice as many events as before. It simplifies impulse like
the 8590, with a one-touch buy key on both the remote arnd the set-top.



Scientific
Atlanta

WIN THROUGH FRIENDLINESS

Our Complete Remote Control is so smart
it generates revenue while solving problems.
Ninety percent of subscribers with set-tops have two
or more remotes per set; thirty percent have three or

more. That'sa problem! The CRC eliminates multiple
remotes by quickly and easily learning their functions,
without the obsolescence risk of preprogramming.
And, ifyour subscriber has a remote control TV-itcan
provide volume control without a volume control set-
top. That's friendliness your subscriber will pay for.

Scientific
Atianta

Our plug-in Micro-Pulse Module makes IPPV
easier. Because the easier we make things, the more
they’re used. And it’s backward compatible to over 70%
of our cable installed base. That puts our experience
with 300,000IPPV set-tops in hotels, processing

ten million transactions per year, to work for you.

Winning today in cable depends on delivering
value. Delivering friendly and convenient
solutions subscribers will pay for. And stay for.



WIN THROUGH EFFICIENCY

Our new 9650 IRD beats today’s rack space
squeeze by cutting space needs in half. The
9650 integrates the leading CATV receiver-the 9640-
with a satellite descrambler in one package the size of
the receiver alone. Result: You get twice asmany
channels in the same rack-with perfect compatibility.

AGILE OUTPUT CONVERTER

WINTHROUGH AGILITY

Our new Frequency Agile Drawer gives you
agility when you need it. And only when you
need it. One drawer that backs-up an entire head-
end, eliminating costly spare parts inventories. It
provides quick and dependable slide-in convenience
for the industry standards, the 6350 modulator and
6150 processor. Its 550 MHz range makes it compatible
with every cable system.

WII :

Our 6380A stereo encoder maximizes your customer’s listening
pleasure. Its peak limiter assures consistent audio levels across all channels, while
its alternate audio inputs now let you run local ads in stereo.



o

you can mix and match to grow capacity more
econorically. The AT outdistances conventional
power doubling and stretches spacing while

maintaining high picture quality. Our

feedforward amplifiers have sustained
over 99% reliability and earned us the
industry’slargest installed base.
e‘ I
WIN THROUGH TOUGHNESS
Our new taps are easier to install, almost impossible to

break, and prepared to face any environment. Like the rest of
our distribution line, they will fit any housing we've ever made.

Y f \ 9 - -
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WIN THROUGH REACH
Our AT and feedforward amplifiers give
' you a full line of “drop-in" upgrades. So

WIN THROUGH TEAMWORK

Play to win with a winning edge. With Scientific-Atlanta. Because wenot
only solve problems, we create opportunities. And work with you to make the most of
them. That's because at Scientific-Atlanta we're committed. Committed to making sure that. . .



“Our customers
are thewinners.

Bill Johnson
CEOQ, Scientific-Atlanta

Scientific
Atlanta

Dept. AR, Atlanta, GA 30348  1-800-722-2009

Come seeus atbooth #5500Y.

Reader Service Number 5.
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Cable '88 to feature
advanced TV system

LOS ANGELES—A proposed new broadcast
television system for the United States is one of
the many new developments that will be pre-
sented and discussed here at Cable '88 (The Na-
tional Show) April 30-May 3. The advanced com-
patible television system being developed by the
David Sarnoff Research Center with active par-
ticipation by NBC and RCA promises higher
definition pictures and a wide viewing screenand
can be delivered by allmethods of transmission.

In addition to this presentation, about 300
companies will exhibit and 10 technical sessions
will be held at the Los Angeles Convention
Center.

S-A to unveil products
at '88 National Show

LOS ANGELES~—Scientific-Atlanta will unveil six
new products here at the National Show April
30-May 3. Among the introductions will be two
new addressable set-top terminals, an integrated
receiver/descrambler, a frequency-agile drawer
for modulators and signal processors, an
enhanced stereo encoder and new taps.

Details on the new S-A products will appear
in the June issue of CT.

Engineering
Committee:
Toward the future

"“CT" is presenting a report of the bimonthly
meetings of the Engineering Committee of the
National Cable Television Association, written by
Brian James, NCTA director of engineering.

WASHINGTON, D.C.—The Engineering Commit-
tee's bimonthly meeting was held here Feb.
24-25 with more than 70 engineers from
operating, manufacturing and programming
present. Improving picture quality and high-
definition TV were the major topics of the
meeting.

Wendell Bailey updated the members on the
recent happenings in Washington. The A/B
switch requirements remain in limbo. The court
stated that it did notintend to remove the require-
ment that A/B switch information is to be provided
to the cable subscribers. The FCC has requested
clarification of the clarification and in the mean-
time the educational requirements are stayed.
The FCC, respondingto a petition from the Elec-
tronic tndustries Association, has stayed the
technical requirements for A/B switches. No ac-
tion has been taken by the commission on the
petition for reconsideration regarding terminal
devices, but a notice of proposed rules by the
commission would replace the rules just issued
by the commission. Reply comments in that
docket are due in early May. The commission
may not act on the petition until all responses are
in on the new rule-making.

COMMUNICATIONS TECHNOLOGY

Cable '88 agenda

Saturday, April 30
12-5 p.m.—Registration open

Sunday, May 1

7:30a.m.-6:30 p.m.—Registration open
10 a.m.—Grand opening, exhibit hall
10 a.m.-5 p.m.—Exhibit hall open

11 a.m-12:15 p.m.—Track and technical
sessions

2-3:30 p.m.—Opening general session
5-6:30 p.m.—Welcome party

Monday, May 2

7 a.m-6 p.m.—Registration open
9-10:15 a.m.—Track and technical
sessions

9 a.m.-6 p.m.—Exhibit hall open
12:30-2 p.m.—Technical sessions
4:30-5:45 p.m.—Track and technical
sessions

6:30 p.m.—System ACE celebration

Tuesday, May 3

7 a.m.-3 p.m.—Registration open
9-10:15 a.m.—Track and technical
sessions

9a.m.-1 p.m.—Exhibit hall open
1-3'p.m.—Closing general session
and lunch

6:30 p.m.—Gala dinner dance
and awards

No action has beentaken by the commission
regarding automatic identifiers for video uplinks.
The proposed dispersal waveform system has
the major problem of not being fully developed
and, therefore, not testable. HBO has proposed
an alternative system using a subcarrier to carry
the identification information.

Committees working on Advanced Television
Systems continue to meet in and around Wash-
ington. Major activity is in the Planning Subcom-
mittee. The working parties of this committee will
develop the tests and requirements of an ad-
vanced TV system or systems. The Systems Sub-
committee, whose working parties are starting
tomeet, will perform the tests and analysis of pro-
ponent systems and recommend a system or
systems. The Implementation Subcommittee will
then recommend the best method of implement-
ing the proposed system(s).

The Supreme Court has agreed to hear the
technical deregulation case. Oral arguments
would be heard in late March, and NCTA would
be working with the FCC lawyers in preparation
for the arguments.

In new business brought up at the meeting,
ESPN stated that it was working on implement-
ing animproved ad insertion cueing system. The
audio tones will be moved to a new subcarrier
and a new cueing system also will be imple-
mented to provide additional information. Initial
implementation will take place by the end of the
year.

Thefinal report of the Consumer Interconnect

Subcommittee was submitted and the subcom-
mittee disbanded. Dave Large was thanked for
his efforts in preparing the various reports of the
subcommittee.

The HDTV Subcommittee is continuing to pre-
paretest procedures and gather data to describe
the cable distribution environment. A question-
naire has been mailed to the top 50 MSOs asking
for information on the technical operating
parameters of their systems. This information will
be used to determine the parameters of atypical
system. Tests will then be performed onanumber
of systems to determine the operating charac-
teristics not normally tested by operations but
which could cause problems with an advanced
TV signal.

The Super Cable Task Force met at Faroudja
Labs to observe a system for delivery of separate
color and brightness information using a 12 MHz
channel. The results were impressive, butthere-
quirement for a second channel is a serious
drawback.

Smart House is an undertaking by home-
builders to provide the homeowner with a
computer-controlled home. Appliances indicate
their power requirement and only that amount
is provided by the outlet. This feature prevents
accidental injury to children if they contacted the
outlet. In addition, a cable distribution system
allows the distribution of cable and other video
and data services throughout the home. The
designers of the home have a limited knowledge
of cable operation and are designing equipment
that may cause serious problems when imple-
mented. The cable industry must get involved
in the specification of the cable in the home to
ensurethat the customer is able to use the equip-
ment developed by Smart House.

The development of product with the EIA mutti-
port installed is very slow in coming to market.
There are presently TV sets available with the port
but not descramblers. The set manufacturers are
not happy with the situation, as they have spent
money in an attempt to improve the consumer
friendliness of their product but the decoder
manufacturers have not produced product. This
is a great opportunity for the industry to improve
consumer friendliness, which will disappear if
decoders are not introduced soon.

A questionnaire has been sent to the top 50
MSOs to obtain information on the direct pickup
characteristics of cable-compatible TV sets. Set
manufacturers do not admit to a problem with
direct pickup on these sets and they need a
showing that sets located near transmitters suf-
fer from direct pickup.

NCTA has not received any complaints of inter-
ference from amateur operators recently. This is
dueto a better working relationship betweenthe
cable operators and local ham operators. This
cooperationmust continue to ensure both cable
operators and hams can continue to co-exist.
Cable operators should attend local ham meet-
ings to help develop this relationship. Any com-
plaints for ham operators should be acted upon
quickly. In addition, the amateur operators
should be informed of action taken.

MAY 1988 15



PTS, Brad Cable
announce merger

BLOOMINGTON, Ind.—PTS Corp. and
Brad Cable Electronics merged April 1 to
form BradPTS, This merger completesthe
consolidation of PTS, Brad, Katek and RF
Analysts into one firm with 13 nationwide
repair and sales centers to serve CATV
systems in the United States, Canada and
Mexico.

Jack Craig, president of PTS, was
named president of the new organization.
Jeff Hamilton, PTS vice president of mar-
keting, will serve as executive vice presi-
dent. Robert Price will continue as senior
vice president of sales. Ben Price, presi-
dent of Brad, will assist in the merger
transition to facilitate the change in
management.

SCTE membership
surpasses 4,000 mark

EXTON, Pa.—The Society of Cable Television
Engineers recently announced thatitsmember-
ship surpassed 4,000. It also reported that a
record 298 new members joined in February.
The SCTE now has 42 chapter and meeting
groups, allowing it to bring training opportunities
to those unable to attend national events. The
Society gained more than 1,000 new members

in the last two years, indicating a steady trend
of growth. Contributing to this growth are its
BCT/E Certification Program, Satellite Tele-
seminar Program and CableTec Expo, as well as
the new Installer Certification Program planned
for this summer.

For more information on the SCTE's growth,
see the article in this month'’s /nterval.

GTE Labs develop
laser for fiber optics

WALTHAM, Mass.—Scientists at GTE Labora-
tories recently set a world speed record by
developing a laser that operates at 22 billion
cycles per second—fast enough to send 200-
400 separate video channels over an optical fiber.
The development tops the previous laser speed
record of 18 billion cycles per second set by GTE
in 1986.

Tiny diode lasers are essential to optical fiber
systems because they generate streams of light
pulses to carry voice, data and video signals at
high speeds through the glass fiber, making it
a preferred medium for carrying video signals.
GTE recently demonstrated that high-speed
lasers, when combined with traditional satellite
techniques, can be usedto send 60 video chan-
nels over a singlefiber. GTE is currently develop-
ing lightwave systems that will use the new lasers
to carry as many as 300 video channels.

® Booth Communications will purchase
Pioneer's BA-5000N series multi-vendor com-

Reader Service Number 6.
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patible addressable converter for its Salem
Cable TV systemin Salem, Va. These converters
will replace the Regency converters presently
used in the system.

® The General Instrument/Jerrold Division
dual cable redundantlocal area network installed
at Walter Reed Army Medical Center in Wash-
ington, DC., by R & E Electronics has success-
fully employed the new advanced status monitor
(ASM) since last May. According to R & E, the
ASM has enabled the hospital to maintain the
system with virtually no downtime. Jerrold also
was chosen to supply equipment for Manhattan
Cable TV and Paragon Cable Manhattan, which
jointly pass 700,000. Both systems are up-
grading to 550 MHz.

® Scientific-Atlanta recently installed its
2,000th one-way and two-way addressable site
in the CATV and private cable markets. Also,
Continental Cablevision of Jacksonville, Fla.,
signed an agreement with S-A to purchase $3
million of its distribution and headend equip-
ment, for upgrade of its 3,000 mile system; S-A
will provide technical training and engineering
help as well as on-site training for Cablevision’s
personnel.

® United Cable Television agreed to pur-
chase $50 million worth of impulse-capable ad-
dressable equipment from the Jerrold Division
of General Instrument to be used in subscriber
upgradesin Denver; Tulsa, Okla.; and Hartford,
Conn. In addition, four major metropolitan
systems are installing the Jerrold impulse tech-
nology in almost 500,000 homes; the systems
are Scripps-Howard in Sacramento, Calif.; Con-
tinental Cablevision in Jacksonville, Fla.; and
Comcast's two Philadelphia areas.

® For the three months ending Jan. 31, Tex-
scan Corp. reported net sales of $8.6 million and
net income of $1.35 million. Texscan also has
been granted authorization to be listed on the
National Association of Security Dealers
Automated Quote system under the symbol
TXCN.

® The Gentec Corp., parent company of Ir-
win Industries, acquired Superior Cable Con-
struction. The new company will be renamed
Superior Communications Construction.

® RMS International, formerly RMS Elec-
tronics, moved its corporate headquarters, ware-
housing and production facilities from Bronx, N.Y.
to 621 Route 46, Hasbrouck Heights, N.J. 07604,
The new phone number is (201) 288-8833.

® Pirelli Cable Corp. recently started con-
struction of a new research and development
facility in Lexington, S.C., designed to concen-
trate largely on fiber optics as well as medium-
voitage power cables. The center is being built
in part withthe help of a $3.8 million grant to Lex-
ington County from the U.S. Economic Develop-
ment Administration.

® Eastern Instrumentation of Burtonsville,
Md., will represent Marconi Instruments’ test and
measurement product linein the Maryland and
Washington, D.C., area.

® Zenith Electronics Corp. announced aloss
of $19.1 million for 1987, compared to a loss of
$10millionfor 1986. Total salesfor 1987 were $2.4
billion, up 25 percent from 1986 sales of $1.9
billion.
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Call 1-800-843-3338 And Discover
How To Cut Your System Analyzing Time In Half!

Check out the FS74’s Exclusive Features:

Exclusive on-channel automatic signal-to-
noise ratio test. Read SNR on channel . . . to
900 MHz!

Exclusive automatic FCC accurate Hum level

test on channel. Eliminates down time!

Exclusive automatic audio-to-video ratio test.

Exclusive signal quality check. Analyze
troubles with a 4 MHz wideband CRT monitor.

Exclusive built-in autoranging AC/DC DVM
and battery operation for true versatility.

| YES, please send me more information on
Sencore’s FS74 CHANNELIZER SR.

CALL ME for a 10 Day Self Demo.

Fits

Tiny FASITAC™ pin needs no hole lo fasten
ground block and splitter to concrete,
cinder block, bricks, hardwood.
onlmpocnool a lempered steel pin is
easily driven in fo hold fast! Made of clear,
umovtolet stabilized, weather resistant
Lexan®—clip blends with the
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ound blocks that are
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There’s a
New CAT in

the cable jungle

You no longer have to be on the prowl for
a way to measure head-ends, hubsites and
remote test points. The cable CAT is now
here.

RF Superior, a BRAD Company, has
developed a very cunning system to help
you survive in the cable jungle.

This simple, but powerful technological
tool will store data on disk or print out
reports. It also has the power to compute
system response, system stability and
predict when channel frequency will exceed
FCC limits.

The most clawing
aspect of the CAT system
is its ability to keep your
techs in the field while your
head-end is purr-fect.

It is our nature to make the advanced world
of microchips and data screens affordable
and easy to operate for your employees.
You can soon join the rare species of
professionals who can analyze their cable
system from their very own office.
BRAD is also a value added dealer of IBM

equipment.

Protect Your Assets In The Cable Jungle

With The CAT System.™

Corporate Headquarters,

Reader Service Number 7.

1023 State Street, Schenectady, NY 12301, 1-800-382-BRAD

in NY (518) 382-8000

Cherokee, NC * West Columbia, SC + Tampa, FL ¢ Sarasota, FL *

Fenton, MI ¢ Fife, WA
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BLONDER’'S VIEWVV T

You and me and the IEC

By Isaac S. Blonder
Chairman, Blonder-Tongue Laboratores Inc.

Back in March 1986, by way of this
magazine, | addressed an open letter to the
National Cable Television Association: *Sup-
port the IEC Subcommittee SC-12G.” At that
time, | was on the |EC (International Electro-
technical Commission) mailing list as an
interested American manufacturer and a
member of EIA (Electronic Industries Asso-
ciation). | played a necessary role in EIA and
Federal Communications Commission stand-
ards bodies as a means of anticipating new
product trends for our company, as well as
aiding the American competitive posture in
the electronic world marketplace.

Again, in July 1986, another of my editorials
treated the subject of cable television
standards, both domestic and foreign, from
a historical and personal viewpoint. Just in
case you are one of the rare engineers who
have not kept all past issues of CT close at
hand, here is a repeat and update on the
current scene in domestic and world stand-
ards committees relating to the cable
profession.

The FCC, Underwriters Laboratories,
National Electrical Code and rulings by state
and local agencies more or less supervise
the construction and operation of cable
companies. In our democratic manner (and
I am not recommending a stronger bureau-
cratic approach), cable customers are
serviced with widely varying levels of picture
quality, safety and reliability. | was a member
of the Cable Technical Advisory Committee
(CTAC) for five years, at the behest of the
FCC, in the company of well-motivated and
public-spirited engineers, who delivered an

excellent document to the FCC. The CTAC
study group has vanished, but cable and its
technical progress continues to require
guidance by all concerned.

A vacuum exists that is drawing its life's
breath from foreign study groups, manufac-
turers and engineers with rare puffs of oxygen
from American manufacturers and the finan-
cially limited studies of NCTA engineering
committees. Let us face the fact—there are
virtually no laboratories in the United States
today with the budget and staff dedicated to
television and cable systems research on a
continuing basis that can match even some
of the smaller European members of IEC.

In 1918, the privately funded, non-profit
American Nationat Standards Institute (ANSI)
was founded by five societies and three
federal agencies to coordinate the develop-
ment of voluntary standards in the United
States and to approve standards as national
consensus standards. In 1946, 25 countries
formed the International Organization for
Standardization (ISO). IEC was founded in
1906 by national committees from each
country. ANSI administers the coordination
with IEC through the U.S. National Committee
(USNC).

A loose mix

Our country is practically the only member
with its loose mix of government regulations,
sporadic technical studies and voluntary
industry compliance with standards. Until the
'60s, we dominated the world television scene
with technology and manufacturing. There
was littie incentive to participate in interna-
tional harmonization of standards in order to
facilitate world trade. Since then, not only have

SENSATIONAL — NEW!
Coaxial Cable Surge Voltage Protector

SURGENDER.

Model #SE-1 K

Surgender provides the most economical and easy to install
surge voltage protection available.

This unique new product from P.D.]. will protect all types of coax-
ial cable connected equipment from damage caused by lightning
induced or man made voltage surges on the coaxial cable.
Surgender is ideal for protecting:
¢ CATV Converters and Decoders
* Television Sets

¢ Video Cassette Recorders

¢ Satellite Receivers

¢ Projection TV's

3?"’“""’ Ino. 5149 N.E. 12th Avenue, Fort Lauderdale, FL 33334

* FM Receivers

¢ Home Entertainment Centers
* Video Cameras and Monitors
¢ Computer Local Area Networks

Call Collect: (305) 493-5000

Reader Service Number 8.
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the other countries exceeded our technical
accomplishments, but our products are now
being rejected because they cannot meet the
new, higher standards set by ISO, IEC, GATT
(General Agreement on Trade and Tariffs),
ACOS (Advisory Committee on Safety), IECEE
(IEC System for Conformity Testing to
Standards for Safety of Electrical Equipment),
CCB (Committee of Certification Bodies), CTL
(Committee of Testing Laboratories) and the
biggest hurdle of them all, CENELEC (Euro-
pean Committee for Electrotechnical Standar-
dization). There are otherst The new U.S. trade
agreement with Canada implies the need for
all products sold in Canada to meet world
standards.

The United States participates in some
2,200 international standards committees and
subcommittees. IEC has as its particular
charge electrotechnical standards. The IEC
subcommittee 12G sets the standards for
wired cable distribution. USNC as a partic-
ipating member (P) carries out its obligations
with the help of voluntary technical advisory
groups (TAGs). A technical advisor (TA) is
appointed by USNC to coordinate and develop
the U.S. viewpoint on standards under study
by the IEC. The IEC procedure for setting
standards is lengthy, complex, fair, intelligent
and strict. As of December 1986, USNC
appointed me to the post of TA (Pro Bono)
to IEC SC12G. And what did | find when |
undertook the awesome responsibilities of this
prestigious position? Deafening silence! You
are not involved.

"You" includes what should be the mirror
images of the other members of IEC—well-
funded and staffed government laboratories,
54 percent R&D budgets in every television
enterprise, mandatory compliance with
standards and thorough and ongoing stand-
ards committees. | hold high my lamp and
search, but you are nowhere in sight! Perhaps
in the future, as | reveal some of the current
standards deliberations, you will appear from
the shadows. Let us pray.

COMMUNICATIONS TECHNOLOGY
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C-ARDS PUTS YOUR OFFICE TECHNOLOGY ON WHEELS.

C+-ARDS puts all the information avail-
= able at the office within easy reach of

CATV. your field personnel. Data is trans-
mitted through two-way radios between
a dispatch center and vehicle-mounted

- mobile data terminals. Voice commu-
| , nication is replaced with faster, more
1 > & , efficient digital communication.

. (7 - Within seconds, work order and
13 : - account information from your billing
- . system is sent directly to mobile data
terminals. And orders are updated in
your billing system as soon as they are
completed in the field.
QARDS" 15 A REGISTERED TRADEMARK C-ARDS allows field personnel to initi-
“E i e ate an automated call before going to
their next stop. This feature reduces
“not homes” thereby improving produc-
Ll tivity and customer satisfaction. And
\ since your existing radio system can be

i > o Q’ utilized, C*ARDS is a cost-efficient
f— R answer to greatly improved
[j Ll ’ communications.
Ewas || -~ LOOFEE = C-ARDS gives you these
OISPATCH CONSOLE _ STATION ( immediate advantages:

— - ————— B Reduced Paperwork
The C-ARDS System-the dispatch console includes a microcomputer which . .
houses specially-designed software, terminals, keyboards and printers. The @ Enhanced Communications

station controller contains equipment which interfaces the microcomputer i
to your billing system and existing radio base station. Mobile data terminals W Faster ResPonse Time

in each vehicle enable operators to communicate with the dispatcher, send B /mproved Customer Satisfaction
information and access data stored in the microcomputer or a host computer. " .

B Pinpoint Management Control
B Direct Link to Your Billing System

M /mmediate Updates on the
Completion of Field Orders

Call or write for complete information

CNG ENERGY COMPANY

Technical Products Division
A CNG COMPANY

P.O. Box 5759 See a Demonstration!
Cleveland, OH 44101 « (216) 432-6676 CABLE ’88
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consumer interfaces

By Earl Langenberg
Director of Engineering and Technology
American Television and Communications Corp.

From a cable operator's perspective,
consumer interfaces involve customer-
related equipment required to deliver enter-
tainment television along with peripheral
devices that are perceived by customers to
enhance the value of cable TV. Some of the
more prominent include converters, EIA IS-
15 addressable decoders, off-premise
addressable taps, universal remote controls,
routing switches, cable-compatible TVs and
other video.

® Converters are for the most part required

to accommodate cable channels that cannot
be tuned directly on a TV set. Some operators
view them as a cost of doing business and
as such offer low-cost set-top converters with
no remote control capability. Others view
converters as luxury devices that enhance the
value of cable and generate premium rental
income. Luxury converters include baseband
video converters that can remotely control
channel changes, volume, a favorite channel
memory, parental control and a myriad of other
features.

Signal security can become an interface
issue when converters incorporate a decoder
to unscramble signals that have been

encoded (scrambled) at the headend. The
issue develops when a converter/decoder
operates in conjunction with a cable-
compatible TV and some remote control
features are disabled. This issue can be
resolved by either making available a con-
verter/decoder with built-in features that are
comparable to the cable-compatible TV or by
using an IS-15 multiport decoder. Signal
security systems that incorporate passive
traps or employ local jamming techniques
outside of the home are considered user-
friendly and as such are not an issue with
customers.

® The Electronic Industries Association
(EIA) IS-15 multiport is a 21-pin baseband
connection developed to accommodate
scrambling decoders without inhibiting the
remote features of a TV set or VCR. It is
important to have this device available
because many system operators will be forced
to scramble signals indefinitely. Scrambling is
required where the cable operator has no
control of the outside cable plant. Examples
of this include inaccessible and high crime
areas in large urban cities, highly transient
multiple dwelling complexes and where flush-
to-grade vaults are used. In each of these
examples signals are easily accessed by
would-be illegals, difficult to audit and as a
result require highly secure scrambled signals
to protect services. It is essential, therefore,
that the cable-compatible TV and decoder be
equipped with 1S-15 multiport connectors.

® Off-premise addressable taps have long
been viewed as the most desirable way to
deliver and secure services. They are
inherently consumer-friendly and can improve
a system's technical operating efficiency.
They are consumer-friendly because author-
ized services subscribed to by a customer are
delivered unscrambled and can be connected
directly to a television or VCR. Unauthorized
signals are simply not available in watchable
form. System technical operating efficiency is
improved because truck rolls for reconnects,
disconnects and changes of service are
eliminated. Until recently, reliable cost-
effective off-premise devices have not been
available. Indications are that this is changing
and that reliable, secure, cost-effective
devices will soon be available.

® Universal remote controls were devel-
oped to reduce the number of product-specific
remotes typically found in homes today.
Varying in complexity and compatibility, these
devices are either programmed by the
customer or come preprogrammed from the
factory to emulate devices they are intended
to replace. Some operate by sending a single
command and others can be programmed to
invoke complex macros. One example of a
program macro might, with a single push of
a button, turn on the television, cable converter
and VCR, tune in the channel to be viewed
and begin recording.

® Routing switches are used by subscrib-

Channelization plan
Cable Cable
channel STD HRC IRC channel STDO HRC IRC Broadcas!
designation (MHz) (MHz) (MHz2) designation (MHz) (MHz) (MHz2) designation MHz
1 A8 ” 7.2 65 L89.25 468  489.25 1% 471,25
2 55.25 S4 55,25 & 475.25 AT&4  475.25 15 477.25
3 61,25 & 61.25 &7 481.25 480 481.25 16 483.25
4 67.25 &6 67.25 &8 4B7.25 486  4B7.2S 17 489.25
5 77.25 m ™S & 493.25 492 493.25 18 495.25
6 83.25 B 85.25 70 499.25 498 499.25 19 $01.25
7 175.25 17 175.25 n 505.25 S04 505.25 20 507.25
8 181.25 180 181,25 n $11.25 510 511.25 21 513.25
9 187.25 186 187.25 3 $17.25 516 517.35 22 519.25
10 193.25 192 193,25 74 523.25 S22 523.25 3 525.25
1" 199.25 198 199.25 ™ 529.25 528 529.25 24 531.25
12 205.25 204 205.2% 76 535.25 534 535.25 25 537.25
13 211.25 210 211,25 7 541.25 540 541.25 26 543.25
14 A 121.25 120 121.25 78 547.25 S46 547.25 27 549.25
158 127.25 126 127.25 ™ 553.25 552 553.25 28 555.2%
6cC 133.25 132 133.25 80 559.25 558 559.25 2 561.25
170 139.25 138 139.25 81 565.25 S&4 565.25 30 567.25
18E 1465.25 144 145,25 82 5.5 S 571.25 n 573.25
19F 151.25 150 151,25 83 577.85 5% 577.25 32 579.25
206 157.25 156 157.2% B4 583.25 S82 583.25 33 585.25
21 W 163.25 162 163.25 85 589.25 588 S89.25 3% 591.25
21 169.25 168 169.25 &8s 595.25 S 595.25 35 597.25
34 217.25 216 217.25 87 601.25 600 601.25 36 603.25
24 K 223.25 222 223.25 88 607.25 606 607.25 7 609.25
25 L 229.25 228 229.25 89 613.25 612 4613.25 38 615.25
26 M 235.25 234 235.25 90 619.25 418 419.25 39 621,25
27 N 261.25 240 261.25 91 625.25 624 625.25 4“0 627.25
8o 247.25 246 247.25 92 631.25 630 631.25 & 633.25
29 253.25 252 253.25 93 637.25 636 637.25 &2 639.25
300 259.25 258 259.25 9% 643.25 642 64335 &3 645,25
e 265,25 266 265.25 P AS 91.25 90 91.25
n2s 7.5 270 2N.25 96 AL 97.25 9% 97.25
337 277.25 276 277.25 97 A3 103.25 102 103.25
Xu 283.25 282 283.25 98 A-2 109.25 108  109.25
BV 289.25 288 289.25 9 A 115.25 1% 115.25
36w 295.25 2% 295.25 100 6A9.25 648 649.25 & 651.25
37 M 301.25 300 301.25 101 655.25 654  655.25 &5 657.25
38 88 307.25 306 307.25 102 661.25 660 681,25 44 663.25
39 cc 313.25 312 313,25 103 667.25 66  667.25 &7 669.25
40 D0 319.25 318 319,25 104 673.25 &R 6735 L8 475.25
41 EE 325.25 32 325.25 105 679.25 678 &679.25 &9 681.25
L2 FF 331.25 330 331.25 106 685.25 684 685.25 50 687.25
43 6o 337.25 33 337.25 107 91.25 6% 691.25 51 693.25
44 WH 343.25 342 343.25 108 7.5 69 697.25 52 699.25
45 11 349.25 38 39.25 109 703.25 702 703.25 53 705.25
&6 4 355.25 354 355,25 110 709.25 708 709.25 54 ™m.2s
47 xx 361.25 360 361.25 m 75.25 7w 715.25 55 neas
48 LL 367.25 366 367.25 12 T21.25 720 T2.25 56 723.25
49 373.25 32 3713.25 13 RIS T8 1.5 57 729.25
50 NN .25 7’ Im.2s 14 733.25 TR 733. 58 735.25
51 00 385,25 384 385.25 15 739.25 T8 THN.B5 59 741.25
52 pP 391,25 390  391.25 116 T45.25  Thh  T45.25 80 74.7.25
53 @ 397.25 3% 397.25 "z 751.25 TS0 751,25 61 753.25
54 RR 403.25 402 403.25 18 757.25 TS6  T57.25 6 759.25
55 ss 409.25 408 409.25 19 763.25 78R 783.25 63 765.25
56 11 415.25 4N 41525 120 T60.25 768 76025 4 m.s
57T w 421.25 420  421.25 1 7S5 TR TS &5 7.5
58 w 427.25 426 421,25 122 781.25 T80 781.25 &6 783.25
59 w 433,25 432 43325 13 7875 786 TRT.S 67 789.25
60 xx 439.25 438 439.25 124 3.5 TR 193 &8 ™55
61 vy 445.25 A4 445,25 1 9.5 T8 TR L 801,25
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When it comes to economics,
signal quality, expandability and
non-obsolescence, fiber optics
systems tower over AML.

Fiber optics virtually eliminates
the problems inherent with microwave-based
systems: signal degradation due to heavy rain-
fall, line-of-sight difficulties and unsightly
microwave towers, to name a few.

With the introduction of our new

industry. The TransHub converts the FM
signals used to transmit video and audio
over fiber optics to the AM signals
needed for cable television distribution
systems. This makes it economically feasible
to implement fiber optics “deeper” into the
cable systems.

TransHub product, Catel is making fiber
optics work for the cable television ’

The TransHub is the latest development
of a company that has been providing
unique solutions to the cable television
industry for more than 20 years. And it
is the first step in our mission to provide
complete fiber-to-home cable systems.

Don't delay—the future belongs to those
with fiber optics. See the future at the NCTA
Show in Booth #320 or give us a call today at

(415) 659-8988 * 1-800-225-4046 (Outside CA).

Reader Service Number 11.
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ers to interconnect their televisions, VCRs and
converters. Without a routing switch, custom-
ers would require a separate converter for
each TV set and VCR. Routing switches can
be external or built into a television or VCR.
It is important to note that if a routing switch
is not used to interconnect a television, VCR
and converter, and full functionality is to be
maintained, five A/B switches and a signal
splitter would be required. Less flexible
systems are possible, the simplest being a
single A/B switch and splitter.

® Cable operators have long encouraged
the development of cable-compatible TVs. Set
manufacturers have attempted to meet both
consumer and cable industry expectations;
initial efforts simply replaced twin lead 300-
chm antenna input terminals with a coaxial
cable F-type connector. Soon after introduc-
ing the F connector, sets appeared on the
market with expanded tuning capability, and
more recently some have added the 1S-15
multiport connector.

There are three major areas of concern that
must be addressed by TV manufacturers
before cable-compatible sets can be univer-
sally accepted by the cable industry:

1) Channel capacity. Today's state-of-the-
art 54 MHz to 550 MHz cable system is
capable of delivering 83 cable channels (Chs.
1-78 and 95-99). Cable-compatible sets in
service today tune between 12 and 125 cable
channels. In addition to the 12 standard VHF
broadcast channels there are 58 more that

are tunable between VHF cabie Ch. 1 and
UHF broadcast Ch. 14. UHF Chs. 14-69 over-
lap in frequency with cable Chs. 65-125 (see
accompanying table). The video carriers of
UHF broadcast channels are 2 MHz higher
than those of standard cable channels. Some
cable-compatible sets use this common UHF
tuner spectrum, tune 2 MHz below the UHF
carriers and make available a total of 125
cable channels, as follows:

1 cable Ch. 1
12 cable Chs. 2-13
5 cable Chs. 95-99
52 cable Chs. 14-65
+55 cable Chs. 66-94, 100-125
125 total cable channels
+56 UHF broadcast channels (Chs. 14-69)
181 total UHF broadcast and cable channels

In addition, tuners must be capable of
electronically or mechanically switching
between HRC, IRC and conventional assign-
ments as specified in EJA Standard 6. Some
cable-compatible sets now incorporate this
feature.

2) Distortion. When single conversion
tuners used in cable-compatible sets are
subjected to many contiguous cable chan-
nels, second- and third-order distortions will
be difficult to suppress to a level not visible
in TV pictures. Converters utilize a double
conversion tuner to solve this problem. At least
one tuner manufacturer reported that the
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incremental cost of a double conversion tuner
is approximately $3.50 over that of a single
conversion tuner.

3) Isolation. Many cable-compatible sets
are inadequately shielded from direct off-air
pickup of broadcast channels. Direct off-air
pickup of broadcast channels transmitted on
frequency through cable plant can result in
ghosting. When cable channels are offset in
frequency this deficiency can manifest itself
as beats in the picture. This is a problem with
the set, yet customers will blame the poor
picture quality on the cable company.
Converter manufacturers learned early of the
importance of adequate shielding.

® Other video sources available to our
customers are becoming more diverse and
of higher quality. Examples include:

1) Super-VHS (S-VHS). Super-VHS and
extended definition Beta are videocassette
recorders that incorporate specialized circui-
try to enhance video quality. In addition, a
luminance/chrominance (Y/C) interconnect,
known as a super “S" output, is provided to
display the video on a television equipped with
a similar input. Special S-VHS camcorders
round out the system, making a high quality,
cost-affordable system. S-VHS VCRs will play
conventional tapes; however, they are
designed to record using S-VHS tapes.

2) Laservision/compact disc video (CD
video). Devices are available that display a
combination of music video and CD audio or
a full-length movie on a built-in or external
monitor.

3) High-definition television. HDTV delivery
over cable is two to five years off in the United
States. However, knowledge of its existence
is important as it could substantially impact
a cable system's future plans. The Japanese
Broadcasting (NHK) production format has
become the de facto standard for the United
States; however, the transmission standard is
not nearly as clear cut.

A number of compatible NTSC and non-
NTSC compatible HDTV systems have been
proposed. Compatible NTSC single-channel
systems include ACTV-Advanced Compatible
Television (David Sarnoff Labs/GE/NBC),
HD-NTSC (Richard Iredale/Compatible Video
Consortium); Massachusetts [nstitute of
Technology (Schriber/Committee on
Advanced Television Systems); and MUSE-
Multiple Sub-Nyquist Sampling Encoding
(NHK). Two-channel compatible systems are
ACTV; HD-NTSC (North American Philips);
and GLENN (New York Institute of Tech-
nology).

Non-NTSC compatible single-channel
HDTV systems include one from Massachu-
setts Institute of Technology and four MUSE:
NTSC MUSE-6 (6 MHz), NTSC MUSE-9 (9
MHz), Narrow MUSE (6 MHz) and MUSE (8.6
MHz). The only two-channel non-NTSC
compatible system also is a MUSE.

Qur cable customers’ perspective of
consumer interface issues has not changed,
they simply want cable to be user-friendly.
Cable systems should deliver quality services
in a way that complements home electronics,
not compete with them. -
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Interfacing in the year 2000

By H. Mark Bowers
Director, Technical Planning
Centel Cable Television Co.

The intent of this article is built upon several
suppositions. The first premise: The television
business and its technoiogy is and should be
rapidly evolving into a full broadband telecom-
munications environment. The cable system
of 10 to 20 years hence will be drastically
different than today's. The telephone industry
is undergoing a similar evolution—perhaps
revolution—and it, too, will become a broad-
band telecommunications environment
instead of today's narrowband one.

A second premise: Both technologies are
on intersecting evolutionary courses and will
converge at some future date. How can we
prepare ourselves for the broadband telecom-
munications system of tomorrow? By better
understanding where both industries are
heading, their long-term goals and purpose
and by how their technologies are evolving.

A third premise: The consumer interface
issues both industries face today are impor-
tant and should be addressed very carefully.
We must keep our eyes to the future as well
as the present if these issues are to be
adequately confronted in a rapidly evolving
industry and technology. Some parallels
between both industries are now in order.

The telephone industry

The telephone industry for many years
existed to provide one basic service: POTS
or “plain old telephone service.” Those days
are gone. A specific example would be the
evolution of ISDN (Integrated Services Digital
Network). ISDN is perceived as the service
that will lead to the broadband environment
of the future. From its inception in the early
1970s it has held the promise of wider
bandwidths allowing voice, data, audio and
video signals to use the same transmission
path. Advances in digital switching are
allowing ISDN to become a reality with
numerous private trials being conducted. The
establishment of ISDN in the public switch
network will occur sometime in the near future,
although it will occur at first in isolated areas
rather than generally throughout the nation.
ISDN as originally envisioned is still basically
anarrowband copper-based service and does
not address broadband demands or require-
ments.

Further, the current availability of low-cost
fiber-optic cable has already provided the
means to far surpass the two 64 kbps B
channels and one 16 kbps signaling D channel
transmission rates of present ISDN. It is
apparent that even if ISDN becomes popular,
it may not satisfy the growing communication
requirements of the future. A data rate of 565
Mbps is now found frequently on long-haul
telephone fiber routes and transmission
equipment operating in the 1 to 2 Gbps range
is becoming a reality. Estimates for individual
user requirements range from today's 64 kbps
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to high-resolution computer graphics needs
of 100 Mbps in the future. Business bandwidth
requirements range from 10 Mbps to 1 Gbps.
Future (local area network) and video require-
ments help drive these high bandwidth needs.
HDTV alone could require as much as 200
Mbps per channel if a digital transmission
mode is ultimately used.

Obviously, ISDN will have to evolve to
remain a viable service in a future broadband
environment. It is anticipated that ISDN will
eventually develop into a broadband service.
Much of the telephone network access in the
next 10 years will still remain with the copper-
based analog network. ISDN will provide
access for low- and medium-speed data
transmission, but a broadband ISDN (B-ISDN)
will evolve for high-speed access. The
proposed B-ISDN will incorporate perform-
ance characteristics of fiber optics with new
standards that are 150 Mbps per individual
B-ISDN channel and 600 Mbps per B-ISDN
aggregate channel. Continued development
of standards will allow layers in the network
to work together. Telephone company net-
works have already introduced broadband
characteristics on an interoffice basis using
DS-3 (OC-1) level signaling over fiber. This
will continue to develop as broadband
switching capabilities are introduced into the
central office environment.

The local loop (subscriber drop) carries a
different set of problems in terms of evolution
into a broadband medium and delivery system.
To provide quality broadband services to the
customer calls for fiber optics in the feeder
routes, distribution and local loop. The current
trend is for broadband capacity to continue
to evolve toward the customer. Fiber was
initially installed in large quantities by
interexchange carriers providing high capac-
ity long distance voice and data transmission.
Interoffice use of fiber followed next, allowing
broadband high-speed data transmission
rates between central offices. Now fiber is
being used extensively for feeder and
distribution routes, particularly to remotes.

The next step, depending on the develop-
ment of switching and interface capabilities,
is fiber optics to the subscriber. Fiber optics
in the local loop is highly dependent on
continued price declines in fiber technology.

"“The continued decline
Of the cost of fiber...
will further drive and
expand its use.”

It is essential that the price/performance ratio
of fiber exceed that of copper before general
use will be achieved. Broadband services go
beyond the present standards for ISDN; fiber
in the local loop will be required. An important
point to all this—and a parallel with our
industry—is that the introduction of fiber is
following a path that makes the local loop or
service drop the last area of introduction. The
length of time necessary to get fiber into the
loop will depend on fiber costs and the
development of economic optical customer
premise equipment.

The cable industry

Cable television's technical evolution—or
revolution—is taking place along similar lines.
Cable TV for many years existed as a delivery
medium for entertainment video and audio
only. But times are changing. Many cable
systems already carry voice and data for their
own internal use. Some are beginning to
exploit and develop data carriage for outside
establishments. Addressable converters and
data carriage are causing our technical staffs
to have to regroup and train themselves as
broadband data technicians. The similarities
between local area networks, wide area
networks, and the modern cable system are
striking and must be developed and cultivated.

Let's examine the early provisional use of
fiber optics in cable TV. Although cable TV
has been a broadband network for years, fiber-
optics application is still in its infancy. Price
declines in fiber combined with recent
advances in fiber technology and splicing,
plus advances in analog and digital electron-
ics available, have attracted much attention
in our industry. Current focus is on the use
of fiber-optic cable for long distance super-
trunking applications between headends but
recent developments are causing us to take
a new look at our distribution plant as well.
Driving forces behind the expanded use of
fiber optics in the cable industry include:

® The Jowering of maintenance Costs is
projected by some to be as much as 90
percent in some instances. Some factors are
reduced amplifier requirements, reduced
powering requirements and elimination of
signal leakage, which could be a large portion
of future maintenance budgets. Distance and
equipment cascade limitations attributable to
coaxial cable are no longer significant
problems. Since glass is not subject to
electromagnetic interference, impulse noise
and signal ingress are no longer issues. Fiber
is a very secure medium. These factors, as
well as many others, will contribute to this
overall maintenance decrease.

® Fiber optics that connect system areas
or headends offer connectivity at a scale and
convenience level not previously expe-
rienced. Signals are easily passed back and
forth between centers while maintaining
superior quality. As the cable industry expands
into new domains (such as expanded adver-
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tising revenues on our channels), the con-
nectivity issue and advantages of fiber
become very important.

® The continued decline of the cost of fiber
and associated electronics will further drive
and expand its use, particularly as its
advantages become more apparent.

® The extremely low transmission line loss
of the fiber will allow future evolution of system
design and architecture. These evolutionary
changes will produce a more reliable, versatile
system for our industry. If we are to compete
in the broadband telecommunications arena,
we must change the opinion of some in other
industries that our systems lack reliability and
cannot be taken seriously in a business or
data delivery environment.

® Some recent analysis done at Centel
Cable show that while costs for a particular
fiber application may still be higher than other
methods, the initial system capacity gain
would be many times greater. And the new
limitation is a function of the associated
electronics, not of the single-mode fiber. The
most important advantage of fiber probably
is that it provides the large bandwidth
necessary to integrate numerous commun-
ications services into our future systems and
operations,

Fiber-optic cable is emerging as the
communications medium of the foreseeable
future. Once fiber advantages become more
apparent and as the price of fiber plus
associated electronics continues to fall, the
cable industry will implement fiber into our
technology rapidly.

This raises new issues. Fiber is not well-
suited to the tree and branch architecture of
the modern cable system. Tree and branch
has served the cable industry well, offering
economic design and construction and
excellent one-way distribution techniques. It
also requires ease of splicing and high-quality
directional couplers. However, the fiber
medium presents problems in both splicing
and directional couplers. Beyond that, the
broadband telecommunications system of the
future will require interactive two-way switch-
ing capabilities beyond our present tech-
niques. The switched-star or switched-
multistar topology (present telephone system
design) would seem to be one possible logical

evolution of our system architecture as fiber
is integrated and continues to drop in price.

Since coaxial cable is a broadband delivery
medium, it could be used for final delivery to
the home in a hybrid approach. In the long
term the inherent advantages of fiber will
ultimately triumph as its costs continue to
decline. It is anticipated that by the early to
mid-1990s, cable costs will become equival-
ent using either medium. As stated before, it
is essential that the price/performance ratio
of fiber exceed that of coax before general
use will be achieved.

Future services will go well beyond our
present standards, and fiber to the home will
require higher transmission and quality
standards. Our current introduction of fiber is
following a path that makes the subscriber
drop the last area of introduction for the cable
industry as well. Much of the timing is
dependent upon development of economic
interfaces for distribution to the customer's
premise.

Interface issues

Much of the cost factor of fiber optics,
beyond the fiber itself, is dependent upon
development of economic interfaces to and
in the customer's premises because this
further fuels fiber's use. The introduction of
these additional fiber-optic interface devices
will presumably not simplify the already
complex consumer interconnect and compat-
ibility issue. The challenge lies in producing
fiber interfaces that are consumer-friendly
with each other and with existing equipment.

The availability of a wider range of services
with greater capabilities, whether in cable or
telephone, will lead to more complex and
sophisticated terminal equipment in both the
home and business. An existing example of
this can be seen in present cable subscriber
homes where the “attempted” interconnection
of a television, one or more VCRs, a separate
BTSC stereo decoder (in some instances with
the stereo system), the addressable converter
and perhaps an impulse pay-per-view (IPPV)
sidecar can lead to scenes of frustration. Even
if consumers manage to keep the equipment
properly interconnected, they often no longer
understand what it will and will not do, and
are justifiably discouraged.
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Proposed simplification of our systems and
the elimination of all signals except
unscrambled basic and several unscrambled
pays to promote censumer-friendliness
sounds good but neglects the broadband
telecommunications environment evolving at
the present time. It declines to address the
expanding area and revenues of IPPV, which
now tatks in a voice too loud to be ignored.
Broadband capabilities to the home and
business must afford new video services such
as high-definition television (which is creating
a new generation of video equipment and new
interface issues).

It may be that our future delivery of video
will eventually be in digital format. This then
implies that future consumer interface equip-
ment must allow for digital-to-analog and
analog-to-digital conversions (CODEC func-
tions) and optical-to-electrical and electrical-
to-optical (two-way) conversions. It is also
quite possible that the means of splitting out
signals and routing them to the appropriate
consumer equipment will require demultiplex-
ing capabilities as our future telecommunica-
tions environment becomes more networked
and layered.

The present proposed I1S-15 standard will
go a long way toward the solution of some
of these problems, as it will allow the
interconnection of present televisions, VCRs
and cable converters without losing remote
control and multichannel recording capabil-
ities. The standard also will help pave the way
for the use of digital television in our industry.

Even in this area, however, many problems
have arisen. Some converter manufacturers
are having to fabricate multiple 1S-15 models
for different televisions and VCRs because of
interconnect and AGC incompatibilities. How
to handle IPPV functions in the 1S-15 unit also
is creating problems. New standards will not
be incorporated into equipment until there is
brisk consumer or industry demand for the
functionality it provides. Broadband capabil-
ities can provide exceptional video, audio and
data transmission services, but consumers
and our industry must be willing to purchase
the necessary new equipment.

Hands on the wheel

As our systems become more technically
advanced and gain in capabilities, the
consumer interface problems and issues have
become much more complex as well. The
slope of that technology curve will continue
to intensify in the coming years. We had all
better keep our hands on the wheel; keep the
lines of communication open between con-
sumer demands, the cable industry and
equipment manufacturers; and look to the
future as we plan and cope with the present,
so that our customers truly do reap the
benefits of our expanding technology.
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The VCR/CATV interface question

By Michael Spratiin
National Sales Manager, Qintar Inc

Electronics industry sources recently
released figures that show sales of VCRs in
1987 as 13.3 million units, with a 52 percent
penetration in American households, of which
approximately 12 percent were first-time
buyers. Closer to home, CATV industry
publications have put VCR penetration for
cable subscribers between 45 percent in
some systems to 70 percent in others.
Undoubtedly, the VCR is having one of the
most dramatic effects on cable TV of any new
technology in home video equipment in recent
years,

Increasingly, with new technologies such
as BTSC stereo, Super-VHS and high-
definition TV, the cable operator (the retailer)
is in a quandry as how best to interface these
new technologies into the cable system while
still maintaining the quality level of service
delivered. Of all the product innovations, the
VCR offers the operator the greatest challenge
in providing the subscriber (the consumer) an
easy-to-understand method of interconnect-
ing the VCR with the converter/decoder
without sacrificing any of the VCR's features.

More importantly, the opportunity is here for
the operator to increase the perceived value
of cable TV programming (the retail product)
and to become more competitive with other
entertainment sources, e.g., off-air TV and
videocassette rental stores. The perceived
value of cable TV programming to existing and
potential cable TV subscribers is directly
related to cost, quality and desirability, ease
of access and (last but not least) ease of use.

What's the problem?

To fully understand the problem we must
look, as an industry, through the eyes of the
consumer. First, there was the introduction of
the set-top converter, which offered the
subscriber more channels of cable program-
ming by utilizing the mid-band and super-band
channels. Then, as innovations in technology
within the cable industry progressed, scram-
bling was introduced, which, from the sub-
scribers’ viewpoint, neither improved the
quality of programming nor of the signal
delivered.

From an industry viewpoint, however,
scrambling answered some serious problems
within the cable industry while creating others.
One of the problems for the home videophile
created by scrambling is the availability of
watching one program while recording
another program. This capability in most
cases is severely limited. Many of the
expensive features of the state-of-the-art
cable-ready TV and VCRs had been rendered
useless. In addition, the difficulty faced by the
consumer with the muititude of various
hookups of converter/descramblers, VCRs
and TVs is extremely intimidating and
frustrating.

Many in the cable industry view the VCR
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as a problem that results in lack of premium
or pay cable programming penetration and
subscriber churn, while others see it as a
valuable marketing opportunity. Whether a
problem or an opportunity will depend on
acceptance of the VCR by the industry as
no mere phenomenon or fad, but as an
extremely popular piece in the videophile's
arsenal, and the development of a program
to offer a low-cost, user-friendly VCR interface.
The interface offered must allow the owner
the following features: 1) restore remote
capability to the television and/or VCR, 2)
maintain CATV signal integrity and quality, 3)
provide for timed VCR programming, and 4)
allow as many of the view/record capabilities
as possible.

Equally important to the success of a CATV/
VCR program is the ease of use and the ease
of installation of the interface by the customer.
Ultimately, the program’s success depends on
the operator's marketing efforts to increase
the customer's awareness of the need for the
interface and to promote the ease of use and
allay the fears of an additional piece of
equipment.

A/B switch solutions
Initially, the most common approach to VCR

interface solutions taken by the CATV industry
is a configuration of standard A/B-type RF
switches and splitters wired together with a
plethora of jumper cables. Engineering
departments view the A/B switch solution as
technically correct and as the simplest way
to deal with this bothersome problem. But for
the consumer, even once the A/B switch
configuration is installed correctly, the
confusion of not knowing or remembering
what position the A/B switches must be in
to accomplish what function is frustrating.
Additionally, having a number of A/B
switches, splitters and jumper cables hanging
from the back of the customer's television is
unattractive and does little to increase the
customer's perception of the installation as
a professionally installed job. For the equip-
ment manufacturer it is difficult to design and
package a consumer self-instailable A/B
switch VCR interface package due to the
numerous configurations necessary for
different cable system converter/des-
crambler situations. Cable systems also are
finding that providing the consumer with A/
B switch VCR interface packages for self-
installation creates unnecessary service calls
they had hoped to avoid by using this method.

integrated switching network

Understanding that the perfect long-term
solution to the VCR interface problem was
neither at hand nor on the horizon, several
manufacturers introduced an integrated
switching network labeled with the various
functions for simplicity of use by the cable
subscriber. Referred to as a video control
center (VCC), the device combines all of the
switches and splitters necessary for a cable
subscriber to watch any channel while
simultaneously recording any other channel.
The VCC accomplishes its job by taking the
incoming cable signal and splitting it three
ways. The first leg of the splitter feeds the
TV set circuit of the VCC while the second
leg feeds the VCR circuit of the VCC. The
third leg feeds out of the VCC to the input
of the cable converter where the wanted signal
is downconverted (usually to Channel 3) and
fed back into the VCC. The input and output
of the VCR are then fed directly into the VCC.
(Some VCCs offer an auxiliary input to
accommodate a second VCR, videodisc
player, video game or off-air antenna, which,
of course, also would satisfy Federal Com-
munications Commission A/B switch
requirements.)

The VCC offers four viewing choices for
the subscriber to choose what is to be
watched on the television: 1) standard cable—
for viewing Chs. 2-13 (also mid-band and
super-band channels if the subscriber owns
a cable-ready VCR or TV, 2) converter—for
viewing premium channels by tuning the TV
set to Channel 3 and setting the converter
on the appropriate channel, 3) VCR—for
viewing programming from the VCR, eg.,
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tapes recorded from premium channels, and
4) auxiliary—for viewing the auxiliary input,
e.g., off-air antenna.

The VCC offers three recording choices for
the subscriber to choose what is to be
recorded on the VCR: 1) standard cable—for
recording Chs. 2-13 (also mid-band and
super-band if the subscriber owns a cable-
ready VCR), 2) converter—for recording
premium channels by tuning the VCR to Ch.
3 and setting the converter on the appropriate
channel, and 3) auxiliary—for recording from
the auxiliary input of the VCC, eg., an off-
air antenna.

While the video control center is by no
means a state-of-the-art or long-term solution,
itis the best the industry has to offer at present.
Some improvements for the system operator
to look for in the near future with VCCs are
better port-to-port isolation specs and new
packaging to make them more attractive and
marketable as an additional piece of home
video equipment. As well, color coding of
jumper cables and ports on the VCC will make
it more consumer-friendly.

Promoting a solution

It is to the benefit of the cable operator to
develop a systemwide VCR interface pro-
gram and market it extensively. There have
been several approaches taken to the actual
marketing of the video control center. Some
systems have chosen to rent the VCC at a
minimal monthly fee, looking for a payback
in approximately a year with a positive cash
flow thereatfter. Other systems have decided
on the direct sales approach of providing the
VCC at a purchase price and making a
comfortable profit margin. (Customers should
be advised that Iless expensive switches
available in discount electronic stores may not
meet cable system or FCC specifications for
RF signal integrity and may cause TV
reception problems due to poor isolation.) Still
other systems have used the VCC as a
promotional giveaway during special events
to sign up new premium service subscribers
or increase the number of premium services
taken by existing customers. Another method
of marketing the VCC/VCRinterface has been
to package the VCC, the converter/de-
scrambler and a number of premium pay
services in a complete entertainment package
provided for a base monthly charge.

The cable industry as a whole and the
operator as the front line retailer of program-
ming can continue to wait for engineering to
come up with the perfect solution: a solution
that will not have a need for another piece
of equipment, has no possibility of creating
any additional service calls, will have the
capability of every view/record possibility
conceivable and will have complete stereo
capabilities. Or, the industry can seize the
economic opportunity to make cable-
delivered entertainment programming as
readily accessible, easy to use and as
desirable to the consumer who owns the VCR
or wants stereo TV as any other competitive
method of entertainment programming
delivery. ]
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‘“Whether you operate one or
100 headends, the decision to
add BTSC Stereo is a very
expensive one.”

‘Maybe that is why some of the

largest MSOs are installing the
NEXUS SG-1/TV BTSC STEREO
ENCODER.”

notdh ﬁlter to i’mprove
audio quality

¢ standard 4.5 MHz modulator

For a copy of the SG-1 brochure and a complete catalog of
quality Nexus headend products, call or write today.

TEL: (206) 644-2371  OR WRITE: NEXUS ENGINEERING CORP NExus
BELLEVUE, WA, 7000 LOUGHEED HWY.
PERFOR
YOU CAN QF.:

(604) 420-5322 BURNABY, B.C. V5A 4K4

See us at the NCTA, Booth*1607

FAX: (604) 420-5941 MAILBOX: *XPI8348
Reader Service Number 17.
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Interfacing pay-per-view in the
cable-compatible home environment

Figure 1: Hookup with converter
Cable in

Converter

([= [l

Matching
transformer

Figure 2: Hookup with VCR in front of converter

Cable in —pe| ———— & ,,

Any VCR

Converter
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Figure 3: Hookup with converter in front of VCR

Converter

—{[ == []e——ocaein

Any VCR

By David E. Wachob
Manager, Product Support Engineering

And Joseph Vittorio

Manager, Consumer-Related Products Marketing
Jerrold Subscriber Systems Division, General Instrument Corp.

Pay-per-view (PPV) and other impulse-
driven services offer a wealth of exciting
opportunities for today's cable subscribers.
The expanding impulse universe now includes
home shopping and a multitude of other
services. The success of these services
requires a fundamental understanding of the
home environment in which they will be
operating.

The popularity of sophisticated audio and
video products has led to the increasing
complexity of today's home entertainment
center. Marrying sophisticated consumer
electronics and a cable TV converter is not
always a straightforward task. Many times it
becomes a nightmare when a new subscriber
can't clearly identify what should be done with
the equipment configuration. This situation is
particuiarly acute when it comes to interfacing
a VCR and/or a cable-compatible TV with a
cable service and converter.

The basic conflict arises from having
multiple video generating devices and only
one video receiver. The receiver might have
its own tuning system or function strictly as
a monitor, but the user generally hopes to
achieve easy selection of an audio/video
source. The various video sources could offer
both baseband and RF signal outputs and the
video receiver might accept both types of
inputs. The devices also might intermix inputs
and outputs with each other, such as the case
of a cable converter and a VCR. The user
then must decide on the optimum signal
hookup configuration, trying to balance

"Marrying sophisticated
consumer electronics
and a cable TVconverter
is not always a
straightforward task.”
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MAGNUM FORCE

MAGNUM SERIES PROCESSORS, the name means added power. With the
ISS Engineering MAGNUM SERIES processing system you have the added
power you won't get with simple heterodyne units. Superior filtering, no more
“forbidden’”’ UHF or VHF conversions and complete input/output agility.

The Added Power comes with an added benefit. When you build a series this
strong, you don’t fool around with weak warranties...

The Magnum Series comes with a FULL THREE YEAR WARRANTY. No fine
print, no hidden fees. Simply the strongest warranty for what we feel is the
strongest processor available.

If you take picture quality, ease of operation and reliability seriously, call today
for a no charge 30-day evaluation of the added power you get with the MAGNUM
SERIES.

ISS ENGINEERING, Inc. ¢ 104 Constitution Drive #4 e Menlo Park, CA, 94025
Sales ¢ (800) 227-6288 West * (800) 351-4477 East
Technical Assistance ¢ (415) 853-0833




Figure 4: rr bypass option block diagram

Cable in
50-550 MHz i
RF in r_l RF out [_"I [__]Converter in

To converter

convenience with the best signal quality.

A small audio/video patch panel that could
be a central signal switching and mixing
location for the entertainment system might
be considered to maximize convenience and

signal quality. The average user, however, is
not inclined to get involved with a mini-
production studio setup just to effectively
operate an entertainment center. If the
selection of some of the different signal paths

lead-ins.

controllers.
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PPV EVENT CONTROLLER

... loday’s Marketing Edge

In today's cable television market, with pay-per-view only
in its infancy, operators need a cost-effective way to deliver
advertisements to their potential PPV subscribers.

Let CableCom Specialists help you:

* Maximize penetration of PPV advertisements.
* Give accurate, to the minute tagltier switching for movie

* Control several head-end sites from one central location.
* Automate tagltier switching without expensive upgrades to
your Jerrold AH-series or Regency NIDC addressable

¢ Control up to eight encoders, simultaneously.

= cableCom

%SPECIALISTS

For more information, contact:

CableCom Specialists, Inc.
P. O. Box 5031
Wilmington, Delaware 19808
(302) 239-5201
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becomes too difficult, the average user will
avoid those paths.

One thing is generally certain: Any new
addition to the entertainment system must fit
in with the existing components so that it does
not take away any previous functions or paths.
A question that is frequently asked by a
subscriber is, "Will | be able to do all the things
| did before after | hook this up?” Getting past
the customer’s fears and misconceptions can
be quite a task.

What can a cable operator do to make this
encounter pleasant? First, be well prepared.
The instalier should be trained to interface a
variety of home electronics products. Second,
the installer should be prepared with a variety
of equipment, including splitters, A/B switches
and jumper cables. And third, the installer
should be diplomatic in explaining to the
customer what can or can't be done with the
new equipment. These three ingredients are
critical to the development of a profitable long-
term relationship with a customer receiving
PPV or impulse equipment for the first time.

Interfacing challenges

Interfacing PPV into an ever-expanding
world of cable-compatible electronics pres-
ents some unique challenges, even for those
familiar with the issues. The potential prob-
lems can be aggravated for systems that had
previously only been exposed to minimal
converter interface problems through the use
of traps. For such systems, the addition of PPV
also means the addition of a converter to
descramble and credit the service. Several
options are possible to facilitate this interface.

Recent National Cable Television Associ-
ation consumer interface committees indicate
no fewer than 27 possible ways to connect
consumer electronics with cable TV without
even considering stereo or Super-VHS
hardware. With such a multitude of possible
hookups, the potential for problems and
subscriber frustration exists unless the basics
are well understood. Once mastered, the
addition of PPV to the home will significantly
enhance the subscribers’ appreciation of
cable, as well as provide an additional revenue
source for system operators.

In the most fundamental form, the addition
of an addressable converter can be accom-
modated in three straightforward ways. In
Figure 1, without any VCR, the addressable
converter is placed in front of the television.
This allows for viewing/billing of the desired
PPV or premium descrambled service for
which the subscriber is authorized and, if the
television is not cable-compatible, expands its
tuning range.

In Figure 2, the VCR is inserted in front of
the converter, which is connected directly to
the subscriber's television. This setup allows
the user to independently record a clear
channel while viewing a PPV/descrambled
channel on either the same or different clear
channel. This is made possible by the VCR's
internal RF splitter. In addition, if the VCR is
cable-compatible, all clear channels selecta-
ble by the VCR can be recorded.

The biggest limitation of this particular
configuration, in addition to the signal losses

COMMUNICATIONS TECHNOLOGY
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If you still
have doubts about

Channell’s plastic pedestals
this deal is for you!

CPH-1730B5 Trunk Amplifier Pedestal.
500 series heat dissipation
cover shown.

CPH-12308 Line Extender,
Tap/Splitter Pedestal

There are
still a few people
who haven't tried
Channell’s new
plastic pedestals.
If you happen to be
one of them, don't let
this great opportunity
pass you by.

Through July 31,1988,
buy two miles of Channell’s
rugged ABS pedestals and
get another mile FREL! With
a three mile installation,
you'll be able to make a true
evaluation of our pedestals...
and we're convinced you'll see
why Channell has become the
leading enclosure manufacturer
in the CATV industry.

Unlike other pedestal manufacturers,
Channell continues to meet the chang-
ing needs of the CATV industry with new
and innovative solutions, such as:

» Aesthetically pleasing, low profile

designs @ , C%We&
« High quality ABS plastic that is resist- e

ant to impact, chemicals and sunlight . @@WWE@@U&&

degradation

» Hot-dipped galvanized stakes and Ifyou'vebeen using metal closures, @@@@@@&ﬁﬂ@m

‘‘‘‘‘‘

mber 31, 198t hange to
MSQ affihation does not const
te

es the right

C.0.1). orders
i1l be accepte

brackets—factory installed to assure  here’s your opportunity to save big Technology you can trust!
quality control bucks and see why 55% of the CATV
« State-of-the-art active equipment ped-  industry has switched to Channell’s plas- 620 W. Foothill Boulevard
estals that provide superior ventilation  tic pedestals and accessories. To take Glendora, CA 91740 » (818) 963-1694
* Broadest selection of pedestal acces- advantage of this special offer, call (800) 423-1863 Except in CA
sories available Channell today...toll free! (800) 345-3624 in CA

See us at NCTA, Booth #6122 Reader Service Number 10



Buy two miles

of Channell pedestals and
get another mile free!

For a limited time. you can pur-
chase two miles of Channell's rugged
ABS plastic pedestals and get another
mile free. This special offer is only good

through July 31, 1988,
and represents a valueof
almost $1,000. It's our
way of getting you totry
Channell’s pedestals.
Our research
shows that most people
who still have doubts
about Channell’s plastic
pedestals remember
the first products we
introduced back in the
1960’s. These early
pedestal models had
screw-on threaded
covers and left some-
thing to be desired.

Since then, we've refined our designs
and manufacturing techniques, and have
spent more than $5.5 million in tooling
and manufacturing modifications.

CPH-658B 7up Pedestal
with bracket and stake pre-
installed. Mounts all
passtves currently available.

CPH-816B 7up Splitter
Pedestal with strand bracket.
Designed to house
any tap splitter
combination in
the industry.

» b

CPH-1230B (niversal Line Extender.
Tap:Splitter Pedestal. Will accommodute
any combination of equinment. Foundation
buse provides for excess cable wrap.

CPH-1730B Trunk Amplifier Pedestal with
pussive equipment capabilities. Provides support §F
for all 90" connectors. vailable with optional
500 Series heat dissipation cover. (shown below)

By listening to and understanding
the needs of our customers. Channell
has been able to develop the most effec-
tive pedestal lines available in the 80's for
the CATV industry. While metal closure
manufacturers still promote their 20
year old designs, Channell has strived
to continually improve the material
quality and designs of our enclosures. If
you are still using metal closures today,
compare them with the features pro-
vided in Channell’s CATV pedestals:
¢ 360° working access which reduces
splicing and installation time.

¢ Hot-dipped galvanized stakes and
brackets with all steel fabricating done
before galvanizing process.

¢ Pre-assembled pedestals with brack-
ets, stakes and accessories factory
installed.

® Minimum 8" ground skirts for
improved structural strength and pre-
vention of ground erosion.

¢ Active equipment pedestals with
heat dissipation covers, designed
specifically for use with today's higher
operating frequency amplifiers.

The designs and superior benefits
found in all Channell pedestals make
them the most cost effective in today's
CATV industry. Call us toll free today to
take advantage of this three mile offer
and discover why Channell has become
the choice for tomorrow’s cable systems.

CHANNELL
COMMERCIAL

CORPORATION

620 W. Foothill Boulevard

Glendora, CA 91740 e (818) 963-1694
(800) 423-1863 Except in CA
(800)345-3624 in CA

€ Chanuell
¥ COMMERCIAL
GORPORATION

Technology you can trust!




o . . . . associated with the VCR's internal splitter, is
Figure 5: possible RF bypass option configurations the inability to record a channel descrambled

. by the converter. This can be overcome
Cable in
I'R_FLbypass I l

through the use of a baseband converter by
looping the converter's baseband outputs
back into the VCR's baseband inputs. This
Cable To Comments: Restores cable-
in TV ready capabilities to TV.
Converter

approach, in addition to requiring a baseband
converter, also requires selecting baseband
inputs as the VCR recording source instead
of the usual internal tuner source.

In order to record a descrambled channel

Cable in e
see using a non-baseband converter, Figure 3 is
proposed, placing the converter in front of the

- F
RF b Cable-ready VCR
gl ypass VCR, which in turn is connected to the

Cable T Comments: Restores cable- television. As in Figure 1, all channel tuning
. ready capabilities to VCR/TV. is performed with the converter, since only
a single channel is output to the VCR or
television. As such, only remote tuning using
the converter is meaningful.

As mentioned previously, this approach
allows for the recording of descrambled

in Converter 1V

Cable in

‘Flfi bypass

= Any VCR channels as well as clear channels. The

Cable To Comments: Restores cable- fimitation is that only one channel at a time
in Converter TV ready capabilities to TV (while can be recorded and/or viewed, due to the
independently recording any single-channel output of the converter. This

channel). applies also to unattended program recording,

Converter #2 although some of the more advanced con-

verters offer the capability for time-controlied
programming of selectable converter

2ol {T=_T}-
%—A"—L‘] channels.
'FE bypass -I-_—EJ Building on the capabilities and limitations

Cable To Any VCR Comments: Allows for of the three basic configurations, some
in Converter TV simultaneous improvements can be made to increase
viewing/recording of separate consumer friendliness. These enhancements
descrambied channels. use the A/B control signal built into many of

today's converters to handle dual-cable

REPRINTS

Communicate
Visibility
Knowledge
Information

time
passes by ...

" |
e

Reprints Work For You!

For more information

call Marla Sullivan at * Made in the U.S.A. .
CT Publications today! * Proven in the field for durability ' cql?o!s Aerep
(303) 792-0023. * Hand-crafted from precision parts 207 Middlesex Avenue

¢ Service-oriented manufacturer

Chester, CT 06412-0373
(203) 526-4337 FAX: (203) 526-2291

Reader Service Number 32.
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Figure 6: output A/B switch option block diagram

>
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Figure 7: possible output A/B switch option configurations
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Cable in
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Converter #2

Comments: Restores cable-
ready capabilities to TV (while
independently recording any

—c I

Outout A8

channel).
Any
v
-

systems. While actual dual systems are in a
minority, this control signal and its inherent
capabilities can be used to benefit the majority
of subscribers and minimize interface
frustrations.

The majority of the A/B control signals on
today's converters are present either as
logical control signals on the RF input
connector for an externally powered elec-
tronic relay or complete converter-powered
A/B relay drives. In the latter instance, no
additional relay powering is required and the
A/B switch attaches directly to the converter.
This is controllable via the converter (or
remote unit) A/B control button. In the former,
a wall-mounted transformer also may be
required to provide the drive capability from
the converter control signal. Using this
inherent control and drive capability presents
two possibilities to resolve the consumer
interface issue.

The first, illustrated in Figure 4, adds a
splitter and switch into a self-contained unit
for attachment and powering directly off the
converter. This approach, or so-called “"RF
bypass,” allows the converter to be electron-
ically switched in and out of the signal path
via the converter or its remote control using
the A/B switch button. This then returns full
use of a television's cable-compatibility by
making the converter transparent to the
system when scrambled channels are not
involved. Several potential uses are illustrated
in Figure 5.

The second potential use for the A/B drive
circuitry is shown in Figure 6 and functions
as an output A/B switch. This concept builds
upon the needs for recording/viewing separ-
ate descrambled channels where separate
input to the television is required for the
second converter. Use is not limited to a
second converter, however, as illustrated in
Figure 7, where several alternative uses are
described.

Both concepts help minimize the wiring
maze by reducing the number of necessary
device interconnections. Remote control
operation also is returned to the subscriber
through remote switching of the converter A/
B remote contol unit. For those converters with
a built-in A/B drive, either of these devices
are field-upgradable without opening the
converter and can be installed by the
subscriber on an as-required basis.

In the longer term, several other potential
solutions to the interface problem are pos-
sible—the most notable being the IS-15
multiport and off-premise devices. At this time,
however, it may be some while before either
of these approaches gains market
acceptance.

Best of both worlds

With the preceding concepts, it should now
be possible to make the PPV converter
"transparent” so the subscriber can retain all
cable-compatible features, yet also access
full PPV services when desired. This “best of
both worlds" approach should provide the
necessary solution to some of the issues
system operators face today. (]

~ swich
Cable To Any VCR Comments: Allows for
in TV simultaneous
gl viewing/recording of separate
descrambled channels.
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We’ve put our Lockinator™
Security System in the worst places to
prove they’re the best.

And we got that way by inventing and pro-
ducing the most cost effective, theft-resistant
locking system available...the Viewsonics
Lockinator ™ Security System.

The system includes our locking terminator
(Lockinator TR785LT—almost 6 million are out
there already); our pedestal lock (VSPEDL-2);
and our full line of gpartment boxes—from the

\iewsonics..

"PROFIT FROM OUR EXPERIENCE"

ultra-security box to our super secure, 10 guage
“Ghetto Box”“—and they all use one tool/key
which is guaranteed for life!

Alternate box sizes/styles and locking systems
are also available.

So give us a call today and start locking up your
system with the very best!

170 Eileen Way. Syosset, NY 11791
Call Toll Free: 800-645-7600

In New York Call: 516-921-7080
FAX: 516-921-2084
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The elements of consumer friendliness

By Pam King
Technical Training Coordinator, Jones intercable Inc.

Studies conducted at Jones Intercable indicate that more than 60
percent of its customers presently own a VCR, and this number is
on the rise. Add this to other equipment a customer may want to
hook up and we discover there are thousands of customer equipment
and cable system interface combinations. Training of our customer
service representatives and installers is also a major issue. The final
product we should keep in mind is a customer satisfied with the local
cable company.

One topic needing clarification is the term “cable ready.” There
is no television or VCR truly cable ready; there are many instances
when a customer requires a converter for a cable-ready set. Because
there is no real standardization among manufacturers, the meaning
of “cable ready” may vary. For example, a cable-ready TV advertised
for 82 channels may only be capable of receiving Channels 2 through
13 and UHF signals. Additional reasons for confusion include the
possibility of poor shielding in the customer's equipment, causing direct
pickup and requiring a converter.

The first idea that comes to mind when | think of a "“consumer-
friendly” cable system is training. If the cable system decides to be
responsible for the connection of customers’ equipment, the installer
and CSR must be able to handle the issues of training the customers.
In order to ease some of the customer’s confusion, the installer should
be prepared to install any configuration of equipment the customer
may desire, as well as answer any questions the customer may have.
Occasionally, this may require referring to the customer’s VCR manual
to properly program the equipment.

The cable customer can be unpredictable. After the installer has
left the scene of a properly completed installation, the customer may
purchase new equipment or decide to set up a different configuration—

and be unable to achieve a picture. This is where the properly trained

CSR takes over. In many situations the CSR can “walk" the customer

through the problem on the phone, thus eliminating a truck roll. Possible

questions a CSR can ask a customer inciude:

® Have you connected any new equipment, such as a VCR?

® Have you installed splitters, switches or cable from a source other
than our company?

® s all the equipment plugged in?

e |s the converter plugged into an outlet connected to a remotely
located wall switch?

The most commonly asked question is, "Can | record one channel
and watch another?” Unfortunately, this may not be possible. A
converter is used to convert a spectrum of input channels to a common
output channel and to sometimes descramble premium services. Since
the converter only delivers a single output channel at a time, recording
one channel while watching another is impossible with this
configuration. However, solutions are possible, such as using two
converters, two splitters or using an RF switcher. A CSR should be
aware of options available for the system’s particular security scheme
and thus communicate the hookup configuration to the customer over
the phone.

The service center

“How can we give our customers the best possible service?” is
the question the Jones system in Saratoga Springs, N.Y., asked. To
answer it, the system began to monitor the types of calls received
from customers. A survey revealed that 50 percent were service-
or picture-quality related. Because of this study, the "service center”
was born. The system cross-trained its three best CSRs and included
the dispatch function in the service center. The training included 16
hours of classroom study, as well as extensive field work.

® Pre-assembled with plated, hardened,
masonry nails for hardwood, masonry
and cement block.

@ Fits most cables from .10"" to 63"
Available in black, white and grey.
For indoor and outdoor use.

@ Sure-fit for quick simple installation.

@ Tower cable clips distinctive design
avoids damage to cable jacket.

@ Stocked by leading distributors such
as Anixter, Telewire, Graybar, Merit,
Resco, The Drop Shop, Cable TV
Supply, Signal Vision, TVC Supply, etc.
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for proven quality
and economy.

Tower-the world’s largest supplier.
22 different sized cable clips.

® Tower, Made in England — Major
suppliers to the US CATV industry and
the British Telephone Co. for many years.

Write today for free samples and literature.

WELDONE TRADING CO. INC.

1401 Legendre Street W., Suite 106
Montreal, Quebec H4N 2S2
(514) 381-8861, 387-2503

EXCLUSIVE UNITED STATES IMPORTER

—

€emcaco

the

tools
of the

trade

Call for your free
catalogue.

(800) 233-8713
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PERFORMANGE AND RELIABILITY
AT SMALL SYSTEM SAVINGS

GENERA!
INSTRUMENT

Jerrold’'s New S300M Frequency Agile Modulator breaks
the performance barrier that has traditionally separated
large and small cable operations without sacrificing
economy.

We have designed the S300M with Jerrold CATV
video performance, incorporated SAW filtered fre-
quency agility over the entire 54 to 300 MHz band and
added BTSC stereo compatibility. All “spurs” are greater
than 60 dB down. Further, a full 60 dBmV output
capability eliminates the need for “noise” producing
headend post amplification.

The S300M is compliant with all applicable FCC
regulations and is designed to UL/CSA standards. It is a
space-saving 1% inches high so that it takes up only one
EIA rack unit. Front panel controls make in-field modifi-
cations as easy as a flick of aswitch. Now there is no need
to special order such features as scrambling com-
patibility, FCC frequency offsets and spectrum inversion
capability.

This all adds up to top-of-the-line performance at a
price that is affordable even in small systems. Premier
performance from the CATV electronics leader.. Jerrold.

Jerrold Division
General Instrument Corporation %N ERAL
2200 Byberry Road INsr MENT
Hatboro, PA 19040
(215) 674-4800

Send Today For Our Free Catalog!
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These CSRs keep a set of maps handy, so if there is an outage,
they will know within two or three customer calls. The CSRs address
trouble calls in the same manner as service technicians would,
including problems such as VCR hookups and TV fine tuning, without
actually being there. Although the main purpose of the service center
is to supply the customers with the best possible service, it has been
able to save an average of 20 truck rolls a week.

Some new philosophies suggest that the customers should be
responsible for all equipment connections. Naczinski and Associates
of Los Angeles has taken an interesting approach to training the
customer. In conjunction with Home Box Office, the marketing firm
created a training tape called The Cable TV/VCR Hook-Up Guide.
The idea behind this is for the installer to leave the training tape with
the customer at the time of installation.

Design considerations

A typical assumption made when connecting customer equipment
to the drop is that plenty of signal is available. Low signal levels may
be a problem, especially in an older system. Due to the large
percentage of customers wanting to record one channel while watching
another, it is not unusual to have two or more splitters or switches
in series. Also, some customer equipment, such as VCRs, contribute
an additional loss to the loop. A typical worst-case example for a
450 MHz system may be as follows:

Component: 150 cable 2-way Converter VCR
(450 MHz RG59) splitter

Loss (dB) 8.1 4 0.5 8*

Total loss = 20.6dB

*Typically, a DC-8 is used in VCRs

This may cause a problem for systems designed for a maximum
tap output of 12 dBmV. In this case, an amplifier in the house may

be necessary. For a new-build, design engineers should be aware
of the customer's needs and adjust the tap output levels as necessary.
For example, an area of the system with million-dollar homes may
require additional signal for the additional equipment and outlets that
these folks typically require.

Noise and distortion caused by customer equipment also should
be a consideration. Many design specification objectives were
established under the assumption that the only equipment connected
to the drop is a converter. Adding additional equipment may
substantially degrade the quality of the customer’s picture.

It seems that the more sophisticated our cable systems get, the
more complicated the converters become. There are many
enhancements, including parental control options, programmable
timer, last channel recall and programmed channel selection, all
designed to be more appealing to the customer. In some instances,
the large number of amenities may make the operation of the converter
confusing to the customer.

An operations manual may be included with the new converter.
The installer should become familiar with the operation of the converter
and highlight the main features to the customer. Some manufacturers
are writing instructions directed to the average user, so the customer
doesn’t need an engineering degree to understand it. One potential
problem is the recycling of converters to new customers—there may
not be an operations manual. Even if the installer is very familiar with
the converter, the new customer may not be and needs the manual
to fully understand the operation of the converter. Extra copies of
the operations manual should be made available to the installer.

One manufacturer has included a new feature that indicates whether
the use of a converter is necessary to watch or record a channel.
This LED identifies when routing through the converter is necessary
to record on the VCR. Any such feature makes the customer’s life
easier and happier with the cable company.

Another issue that arises among equipment manutacturers,
especially converter manufacturers, is standardization. Technology is
moving at a startlingly fast rate and without standardization this

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

Now!

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

prices are right, too. Truck or van
mounted, telescopic or “‘elbow”
models, with working heights up to
55 feet, all ready to go to work —

. Ready To Go

Mounted on current
model chassis.

For the name of your
Versallft Distributor,
call:

P
TIME

MANUFACTURING COMPANY

P.0. Box 20368
Waco, TX 76702-0368
(817) 776-0900
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We don’t
follow

anybody’s
footsteps.
We make ‘em.

One of the ways we are leading the industry
is in the production of high-quality components at truly
- P competitive costs. Another is in providing a
- — — truly one-step answer to all your CATV, MATV
St or SMATV problems, ranging from individual
- components to complete systems.

S We will customize your headend system, .
~ e decision by decision. And in one week, you'll have
a complete, easy-to-set-up package, at unbeatable cost
A efficiencies and not just pre-assembled,
- but practically pre-installed.

/ Take advantage of our years of experience in
> ——ad - Cable TV, Master Antenna and Private Cable headend
- applications. Call us for a quote on your particular

. headend needs, or, for our free 750-item catalog.

; Toll-free (800) 252-7889. In California, (800) 572-6262
~ or (818) 706-1940. Or write PO. Box 6579,

: Westlake Village, CA 91359-6579.

. THE LEADING EDGE IN
COMMERCIAL HEADEND SYSTEMS.
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Signal
Leakage
Will Soon

Affect More
Than Your
Delivery of

Producit.

Long defined FCC specifications for every
operating system to demonstrate
substantial ground and flyover compliance
with the Cumulative Leakage Index (CLI)
become effective July 1, 1990.

That may seem far away but compliance
means showing a year's worth of quarterly
detection and correction!

If you're not sure where to start, CSS has an
answer. Our engineering staff will survey
your system, detect leaks, correctthem, and
update your personnel in the proper
preventative maintenance so your system
can meet compliance.

Call us today.

f

CATV
Subscriber
Services, Inc.
808 Summit Avenue

Greensboro, NC
27405

Q19-273-5553 (in NC)
800-334-0860
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Figure 1: converter/TV/VCR combination
flow chart

————— Cable compatible TV

|

Yes
No ‘

Cable compatible VCR |~—#1 See Figure 2

Y

Non-cable
compatible VCR

—» See Figure 3

Non-cable
compatible TV

X —

Y
Cable compatible VCR |-—» See Figure 4

Y

Non-cable
compatible VCR

——»1 See Figure 5

technology may be moving in the wrong direction. In 1982, the National
Cable Television Association and the Electronic Industries Association
formed a joint engineering committee to discuss technical issues
affecting both industries. Two of the topics of interest include the RF
cable interface interim standard (1S-23) and the decoder interface
(1S-15).

The RF Cable interface Working Group is concerned with cable-
compatible consumer products. This includes equipment such as the
“cable-ready” TV. The Decoder Interface Working Group is dealing
with an interface plug. The plug has been developed and is now
available in some of the more expensive televisions.

The NCTA and the EIA do not have enforcement powers. This means
that adherence to the standards is voluntary. Progress in.these
subcommittees is extremely slow and at times frustrating, especially
when there is not a strong commitment from all parties involved. For
example, the decoder manufacturers are reluctant to invest funds in
the 1S-15 until the plugs are made available. TV manufacturers are
reluctant to modify their sets. MSOs are trying to speed the process
by placing purchase orders. This has created sort of a stalemate
situation: Everyone likes the concept, but nobody moves.

Equipment and installation

As mentioned earlier, there are thousands of customer equipment
and cable system interface combinations. Possible contributors to
these combinations include: televisions (cable compatible and non-
compatible), VCRs (cable compatible and non-compatible), converters,
| games, burglar alarms, FM receivers and RF switch boxes (active

and passive).

RF switchers, also called video switchers or video control centers,

' provide an interface between the cable and the customer's equipment.
| A few of the possible advantages of using such a switcher inciude:

COMMUNICATIONS TECHNOLOGY
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Thirty years of service,reliability and....
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1) AC outlet on the back saves outlet space;
2) Amplifier option, for use if necessary;
3) Auxiliary port for games or a second VCR;

4) Internal transformer eliminates external transformer on electric

outlet, thus permitting neater wiring; and
5) Easily understood by the customer.

Not all RF switchers include all the options mentioned, so examine
a few vendors before deciding. Making this equipment available for
the customer to purchase from the cable system at a reduced rate
will provide good customer relations, as well to help eliminate the
“mass of wires behind the entertainment center!”

There are three major cable/customer equipment configurations.

It’s 2 a.m.

Do you know
where your database is?

Plain Text Encrypted Text

Jones Futurex DES Encryptor™ products provide

® Secure Data Base
® Secure Communication Links

for the IBM PC or PC compatible devices

JONES FUTUREX.
3079 Kilgore Road

Rancho Cordova, CA 95670
800-251-5111 in California
800-251-5112 elsewhere
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COMPARE THESE FEATURES TO OTHER
TRUCK BED SYSTEMS.
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oud Expect A Family As Distinguished As C-GORTo
Produce More Than One PhD

And it has. The latest member of our family
toearn the degree is the Parallel Hybrid Device
(PHD) trunk amplifier. Designed for the inter-
mediate system reach — between push-pull and
feedforward applications, it has many of the fea-
tures of its more powerful brothers. And it provides
a rare mix of performance and economy. The
other PHD family members are bridger modules,
terminating bridgers, and line extenders.

With this latest addition, C-COR now offers 2
complete line of high quality amplifiers — trunks,

bridgers, and line extenders — for every applica
tion from the simple rural to the complex metro-
politan CATV installation.

Our push/pull, parallel hybrid, feedforward
and mini-trunk amplifiers are available in
awide range of bandwidths. And they're all fully
compatible with such auxiliary devices as equal-
izers, pads and power supplies.

Most importantly, C-COR's cable distribution
products come with the industry's first three-
year warranty. And they're backed by a company

Reader Service Number 31.

with a reputation for service and quality, and
employees who care.

To find out more about the pride of the C-COR
family, call 1-800-233-2267 (in Pa. 814-238-2461)
or write to us at 60 Decibel Road, State College,
Pa. 16801.

QCO o
ELECTRONICS INC N We're Qut To Give You
The Best Reception [n The Industrv.




Figure 5

Converter 1
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Converter 2

L VCR
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Switch

Matching transformer

~

¢
VHF

In each case, a general rule for using an A/B switch to be able
to watch one channel and record another is noted: 1) non-cable
compatible TV with non-cable compatible VCR—need A/B switch;
2) cable compatible TV with non-compatible VCR—need A/B switch;
and 3) non-cable compatible TV with cable compatible VCR—don't
need A/B switch. Remember to take into account whether your system
is trapped, scrambled or addressable, as well as any variations within
televisions and VCRs.

Figure 1 is a flow chart of the more popular converter/TV/VCR
combinations. These few diagrams here by no means cover every
situation; in fact, they barely scratch the surface. Use these drawings
as a starting point for a more specialized description for your system.
Figures 2 to 5 are some of the more commonly used VCR interface
configurations recommended by the NCTA.

Retrain your customers

Is your system “consumer-friendly”? Aside from delivering good
quality pictures, the next best way to retain your customers is by
providing a consumer-friendly system. Ask yourself, “How can we
give our customers the best possible service?” Start by training your
CSRs and installers; training will give you the most benefits with the
least effort. Then, start looking to the future. Review your design
philosophy. Examine equipment that makes the customer’s life easier.
Remember, the final product is a customer satisfied with the cable
company.

Reference

‘Connecting Cable Systems to Subscribers’ TVs and VCRs: Guidelines
for the Cable Television Industry,” CED March 1987. Copyright 1987
National Cable Television Association.

The author wishes to thank Carl Smith of Continental Cablevision
John Haag of Heritage Cablevision, Wayne Davis of Jones Intercable,
Naczinski and Associates and Pioneer Communications of America
for their assistance with this article.

Finally, a CATV Security Enclosure
Made The Way You Wat It

Your days of having to buy MDU security enclosures that don't fill your needs S
are over. Because you've found Moore. And Moore's extensive menu of designs and MO ORE
options will enable you tostrike the right balance among security, ease of installa-
tion, ease of access, and cost.

But if your installation is so unique that you require a special enclosure, we'll 1441 Sunshine Lane ¢ Lexington, KY 40505
designand manufacture one for you. And we'lldo it promptly and cost-effectively.  606/299-6288 Outside Kentucky 1-800-521-6731

Moore Diversified Products
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Dimension

Enter a world of sight, sound
and higher definition television. A
world where emerging technolo-
gies can be handled easily. A world
where 600 MHz capacity cable
exists. Enter the world of T6, the
future dimension in trunk and
feeder cable from Times Fiber
Communications.

Why risk a costly upgrade with
450 or 500 MHz, when the highest
capacity is available now! T6 is the
only cable which is specified to
consistently sweep to 600 MHz.

Enter the 6th

A cutaway of T6 cable

Specify a 600 MHz bandwidth
cable for your semiflex needs.

Té, the advanced generation
semiflex cable from Times Fiber,
features the exclusive triple-
bonding and full wall seamless
construction. This construction
provides increased protection
against the elements, improving
reliability and extending cable life.

Specify 600 MHz for your
rebuild, upgrade or new plant.
Enter the 6th dimension of total
spectrum efficiency with T6 semi-
flex and drop cable.

For more information contact:
Times Fiber Communications, Inc.
358 Hall Avenue
Wallingford, CT 06492
(203) 265-8482 or 1-800-TFC-CATV

—— TIMES FIBER COMMUNICATIONS, INC
r o

358 Hall Ave - PO Box 384 - Wallingford, CT 06492

r FC ...Where technology meets the bottom line.
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The intelligent remote

By Michael T. Hayashi
Marketing Manager

And Dan Wiltshire
System Engineer, Pioneer Communications of America

“In the beginning there was one. Then, one
by one it replicated until it took over the coffee
table and crushed it with its weight.”

Of all the advances made in consumer
electronics in the last several years, the most
popular feature has been the wireless remote,
providing the convenience of controlling the
television from an easy chair. Having control

of the television in the family room meant
ultimate power.

There was only one problem. Every new
accessory created to enhance TV viewing
came with a different remote: a VCR remote,
a compact disc remote, a stereo remote and
so on. With the arrival of each new remote,
a whole new learning experience began.
Power over TV viewing soon rested in the
hands of those who could master ail the
remotes, not to mention find them.

Complaints from consumers were heard

Figure 1: Infrared digital codes

¢ Length (t) ‘ﬂ
b ety Y
Clock duty cycle (1)

Gated-pulse

’ l ‘ Single-pulse

Carrier wave
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throughout the industry. Consumer electron-
ics manufacturers began to solve the problem
by designing remotes that were compatible
with every item in their own product lines. This
was a great solution if the consumer bought
products from only one company and threw
away all the other equipment.

Enter the cable installer, who showed up
with yet another remote and said, “Use this
cable remote to tune in the channel and use
your old remote to control the volume.” There
were only two problems with this solution. First,
consumers still had to manually turn on the
television and even then there was no picture.
Second, the default channel was Ch. 2, while
Ch. 3 was the converter's output. To solve
all these problems, several intelligent remotes
were introduced by the consumer electronics
and cable converter manufacturers in the last
18 months. Today, the market is filled with
more than a dozen products.

Choosing the right remote

Choosing the right intelligent remote is a
task in itself. With over a dozen manufacturers’
products to choose from, most consumers are
defeated before the quest.

From a cable operator's perspective it is
important to determine which problem needs
to be solved. The videophile with a $10,000+
system already has found a solution. However,
for the more basic consumer inconvenienced
by two remotes (i.e., one for volume and one
for tuning), a simple remote is desirable. The
following are points to consider when select-
ing an intelligent remote.

Simplicity: The degree of simplicity is the
measure of how easily a consumer can learn
to use the remote with a minimum amount
of instruction. It also is important to note the
quality of instruction available to the consu-
mer. If the manual is complicated and/or if
there are no prompters on the remote, the
remote will be more difficult to use.

COMMUNICATIONS TECHNOLOGY




e All Channel (Cable, HRCICC, VHF, UHF, FM)
Digital Tuner And LCD Channel Readout

e Exclusive 5 Microvolt Sensitivity On All
Channels With Autoranged Attenuator

* Exclusive, Automatic Dr Manual Fine Tuning
With Off-channe! Frequency Readout

e Exclusive, Automatic Hum And (Patented)
Signal-to-Noise Tests On Any In-Use Channel

* Exclusive Picture Quality Check With Integrated
Wide Band Monitor

* Exclusive ACV/DCV Measurements Through
RF Input Or Special DVM Input

New

100% American Made and backed by
Sencore’s 100% ‘‘Made Right'’
Lifetime Guarantee.

-RF Signal Analyzer
$3495 Patented
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“Successful careers are built on a solid

foundation of basic knowledge”

A complete text for self-study or reference on CATV Technology is:
“Cable Television - Second Edition” by Bill Grant |

400 pages in a hard cover with 140 illustrations
‘ completely indexed with a 10 page Glossary of Terms |

$32 per copy Includes

Send check of money order to:
GWG Associates, PO Box 473

malling Inside USA Richmondville, N.Y. 12149
(add $5 for shipment outside USA) Phone (518) 234-7405

Invest in basic knowlque and build your career - it Pays off

HEADEND FLEXIBILITY

(B O O

1T

- AGLE PROCESSOR 3611

v

Intelligence: Remotes carrying names such
as “universal,” “total,” “smart,” “control” and
so on, are often misleading. Learning remotes
and preprogrammed remotes all have restric-
tions limiting and qualifying the degree of
intelligence. If one of the products is offered
to the cable subscriber, a careful study of the
technical limitations should be made to assess
the degree of incompatibility.

Cost: Retail prices range from as low as
$20 to $200, with the average around $100.
Learning remotes tend to be more costly due
to a larger memory requirement.

A majority of the inteliigent remotes
available today are learning remotes. Most
manufacturers are marketing these remotes
under licensing from General Electric, the
company holding the patent for the remote
“learning” technique. Learning remotes
digitally sample incoming infrared (IR) signals,
store the signals in memory and regenerate
the signals from memory when needed. There
are three basic restrictions arising from the
digital sampling technique:

1) Length of transmission. The lengths of
infrared data streams from other remotes
are typically less than one-half second.
Most learning remotes have a length limit
of three seconds.

2) Sampling duty cycle: The resolution of
digital sampling is determined by the
frequency of sampling itself. If the original
IR code’s duty cycle is smaller, then the
sampling frequency obviously cannot be
recognized. Learning remotes typically
have a minimum duty cycle of 100 micro-
seconds more than sufficient for most IR
codes.

3) Data modulation method: There are three
fundamental modulation methods, as
shown in Figure 1. In the gated-pulse
format, the iR data are encoded by varying
the lengths of time the infrared transmitter
LED is on or off. in the single-pulse format,

Agile Processor
Model 361H
749.00

Agile Modulator
Model 360H
729.00

the data is sent by controlling the quantity
of and the lengths of time between the
individual pulses of infrared light. Each

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

Please Request Your FREE CADCO Catalog
Of Trend-Setting Headend Electronics

A
‘h‘ 2706 National Circle Garland, Texas 75041

Phone (214) 271-3651
FAX (214) 271-3654

See us at the NCTA, Booth 6708Y.

Reader Service Number 36.

52 MAY 1888

pulse is of the same duration. in the carrier
wave format, each control code corres-
ponds to a specific frequency of pulsation
of the infrared light. For example, “off/on”
may be 30 kHz, “volume up” may be 35
kHz and so on. The range of the carrier
wave frequency often is restricted.
Learning remotes can be taught to read
almost all infrared codes available today and
in the future. Unlike the preprogrammed
Vversions, a consumer can purchase a new
TV set or VCR with minimum risk the intelligent
remote will be incompatible. By minimizing the
number of programmable keys, the memory
requirement is greatly reduced resulting in the
added benefit of simplified operation.
Preprogrammed remotes are gaining popu-
larity primarily due to the cost advantage. They
are less expensive because of the minimal
amount of memory requirement necessary as
compared to a learning-type remote. By
ingeniously taking advantage of the similarity
in the use of IR codes among various
manufacturers, preprogrammed remotes are

COMMUNICATIONS TECHNOLOGY



- AWESOME!

We recently asked our first ADCART customer what he
thought of his new ad insertion system. His immediate reply
was “AWESOME/" His was a typical reaction among those
who've seen the ADCART in operation, especially after
having grown accustomed to other manufacturer's systems.

The ADCART, when compared to the other systems
available, is awesome. It is the result of years of research
and development and the expenditure of over one million
dollars in hardware and software engineering costs. [t
represents the ideas and wishes of all our ad insertion
customers. . . and that is a huge group of talent. With over
4,500 channels in operation, our customer base is by far the
largest in the ad insertion business. The ADCART also
represents the dreams of probably the most talented and
experienced group of engineers and management people in
the ad insertion business; they are
the primary reason Channelmatic
remains the industry leader.

M ALL NEW DESIGN. The
ADCART is not one of your run-of-
the-mill, me-too, Johnny-come-
lately copies of some existing
system. In fact, it is new from the
bottom up, and it has virtually every
worthwhile feature offered in any ad
insertion system today. It's state-
of-the-art software running on
state-of-the-art hardware; the latest |
16-bit CMOS microprocessors and
real-time, multi-tasking software
developed by experts in advanced
traffic and scheduling concepts.
Add to that a host of all-new
features, combined with a low, low
price, and you get a system that will
knock even the best competition
right on its tail.

B GREAT SOFTWARE. With
the ADCART, everything you need
to easily set up and program a random-access schedule is
integrated into the software. From the very first screen you'l
see on the CRT terminal, plain language will guide you to the
next logical step; simple English prompting natural program
flow. Our tape-encoding and traffic and billling software flows
just as naturally. The system's architecture was designed
from the outset to simplify user-training and to make life
easy for the operator.

Just imagine having up to 75 auto-prompting screens to
assist your operator in programming, and up to 200 additional
color screens designed to facilitate traffic and billing
functions. Then add 35 more screens that direct the simplest
tape encoding in the business. Your ad insertion people will
love you. . . and so will your accountant.

M SUPER FLEXIBLE. Flexibility is synonymous with
ADCART. Insert on virtually any number of channels. Assign
VCRs to fit your avails: two on two channels, four on one
channel, or four VCRs between two channels. . . without
overlapped avails. You'll even have an auto-record capability,
which has already made the ADCART the de facto standard in
new interconnect design.

B SMALL STUFF. The ADCART has many other
features, some of which you probably never thought
about. To name a few: stereo audio,
with computer-controlled audio-level
matching; TBC-switching; stereo
simulator inputs; super-capacitor
memory backup; non-volatile
memory for system configuration
data; and premium plug-in interface
connectors to simplify installation
and maintenance. Add to this an
award-winning electronics package
and numerous other features and
you have the best cost-benefit ratio
in the business. . . by far.

B DON'T WAIT. If you're
thinking ad insertion, take a close
look at ADCART before you buy. If
you don't, you'll hate yourself once
you see one operate. Even if you
have a system now -- regardless of
the brand -- you owas it to yourself to
look at the ADCART. Looking doesn't
cost you a cent, but relying on
outdated equipment can cost you
plenty.

Wirite or call today, and we'll send you literature, as well
as two new technical papers on the ad insertion business or
better yet, call us for a free demonstration!

Reader Service Number 37.
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Fast, Accurate Pipe & Cable
Location!

800 SERIES
LINE TRACERS

B Left/Right Guidance
B Digital Signal Strength

Indicator

B Automatic Sensitivity

Control

B Push Button Depth Readout
B Inductive Capability
B Radio Frequency & Audio Frequency

Call or Write for more information. ..

METROTECH

670 Nationai Avenue
Mountain View, California 94043
415/940-4900 Telex 6502726454 MCI UW

Call

Today!
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"Power over TV
vieWing soon rested in
the hands of those

| who could master all
remotes, not to

' mention find them.”

programmed for the most popular brands of
televisions, VCRs and converters, although
the number it can control is limited.

Typically, this type of intelligent remote is
first set to a “programming” mode after
selecting the device to be controlled. During
this mode, switches or buttons are manipu-
lated until the device to be controlled
responds. This first step determines the

| header of the digital IR code. The header data
usually differentiates one manufacturer and/
or one device from the other. After the header
is identified, the commands are assumed to
follow a certain logical progression. However,
if this assumption is wrong, a certain button
may cause an undesired response.

The greatest benefit of preprogrammed
remotes is the efficient use of memory, making

| the device more economical than typical
learning remotes. But with the preprogrammed

| remote, fewer televisions, VCRs and convert-
ers may be controlled. There also is the
possibility of future IR devices being incom-
patible should the IR encoding data change
to something that is not preprogrammed.

|
Hybrid evolution

Technically, the learning remotes are far
more complicated than preprogrammed
remotes, requiring state-of-the-art sampling
techniques and a large memory capacity.

‘ Preprogrammed remotes offer the benefit of
being able to satisfy a majority of situations
without the complexity associated with lengthy
programming.

As a compromise, hybrid units are on the

| market that take advantage of the benefits of
learning remotes with the ease of a prepro-
grammed remote. These units have a limited
number of “learning” keys in addition to the
preprogrammed keys used to operate only the

| converter. Programming is limited to the
additional functions required by the consumer.
For subscribers who only use the existing TV
remote for volume control, this system is ideal.
If the converter already has volume control,

| the additional learning keys may be used
exclusively for the VCR.

The multiple remote problem is only part
of the problem associated with consumer
interface. Nevertheless, it is an important one.

| With the rapid growth in consumer electronics
technology, the evolution has only begun. lB

| References:

[ Merrell, Richard G. “Multi-Control Remote
Transmitter”, 7987 NCTA Technical Papers,
April 1987.

Berger-Braithwaite Labs, "One for All and All
in One", Video, October 1987.
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COMM/SCOPE.

THE CHOICE IN CABLE.

Commnv'Scope, the company you’ve come to know as the world’s largest supplier of coaxial
cable, introduces new Optical Reach fiber optic cable to the CATV industry.

New Optical Reach provides you with the same exceptional quality, reliability and service
you expect with other Comm/Scope products.

Physically, Optical Reach uses loose-tube buffer construction. It is available in configura-
tions of up to 72 fibers and custom designs can be developed.

In addition, we’ve made training and installation available to you and your staff. So you'll
be getting a great new product and Comm/Scope know-how. Both of which ensure that tech-
nology is emploved to your greatest advantage.

For more information on Optical Reach, or our coaxial products, just call 800/982-1708 or
800/222-6808 in NC.

COMM/SCOPE.WITH YOU ALL THE WAY.

Comm/Scape Division, General [nstrument Corporation, PO Box 1729, Hickory, NC 286073, 800:962-1708 (800:222-6808 in NC), Telex: 802-166
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THETEST.

Now, for the first time, National Electrical Code stand-
ards apply to CATV drop cable.

Effective July, 1988, all drop cable with a diameter
of less than .375-inches and an exposure of more than
10-feet must be of the CATV-X type.

This is the most recent change in CATV-X stand-
ards and we expect there will be more changes in the
future.

But no matter what the requirements become, you can :
be sure Comm /Scope will provide you with the product you need.

For answers to any question you might have concerning NEC CATV
drop cable standards, we invite you to visit our booth at the NCTA Show
and see a special video we have prepared.

ace your order today by contacting your nearest

ve or calling us directly at 800/982-1708 (800/222-
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A case study of consumer friendliness

By John W, Dawson Jr.
Vice President of Engineering, Mile Hi Cablevision

The stipulations as outlined in the Denver franchise ordinance
awarded to Mile Hi Cablevision in 1982 overcame some major
obstacles that generated concern in a number of cable systems. This
was mainly in response to the most unanswered question asked by
subscribers: “Why can't | just receive and pay for the channels | want
instead of having everything?" The fact that Mile Hi would be
scrambled, addressable and tiered was a venture in future applications
riding on the leading edge of technology.

The system was launched with four tiers of basic service and eight
pay services. It was packaged to maximize channel grouping for
viewing convenience, allowing subscribers to select the service level
best adapted to their viewing habits. Naturally, this generated a great
number of viewing combinations with thousands of prorates, but with
the system being computerized, addressable and scrambled, this was
manageable. The concept of addressability was a prelude to the
ultimate step of cable television, pay-per-view. Not just from the
standpoint of occasional blockbuster movies and special events, but
perhaps pay-per-channel and pay-per-program, the pinnacle of total
addressability.

From an operational point of view, there were numerous advantages
to utilizing this technique of service delivery. Aside from multiple tiering,
it allowed for the targeting of audiences based on their viewing choices.
Changes of services did not require the subscriber to be home nor
atruck roll. Delinquent accounts were merely downgraded to the lowest
tier, and the subscriber was reminded of the account status when
they called for service. Upgrades could be performed with a few
keystrokes into the host computer. Promotions, previews and pay-
per-view events did not require major preparations. Theft-of-service
and illegals were of minimal concern, based on the fact that few people
outside the industry had any concept of how scrambling and sync
suppression functioned. Tap audits were unnecessary. Another major
advantage allowed for the spinning of pay services, which some
subscribers elected to do on a weekly basis.

All channels were scrambled, including the off-airs, allowing for soft
disconnects. It alsc minimized the critical need to tag drops in multi-
family dwellings and created an environment that allowed for inter-
connecting into existing loop-wired complexes. This drastically
reduced the capital investment required to home run wire all complexes
before service could be made available.

Recognizing the problem

The level of sophistication of consumer electronics that the system
had to interface with was not of major concern in 1982, Cable-
compatible TV receivers and VCRs were penetrating the market but
the Mile Hi system was one of the first to launch with a 450 MHz,
60-channel capacity. The channel capacity of televisions and VCRs
at that time were only averaging 36 channels. The projections indicated
that interfacing technology would be developed to allow for the
addressable converter to appear transparent by the time the
compatibility factor reached 60 channels and significantly penetrated
the Denver market,

The first major problem that surfaced was the incompatibility
between the cable converter and the consumer remote control units.
Also, restrictions were imposed on the VCR when the subscribers
desired to time-shift record a program when they were not home,
due to the addressable converter's inability to be programmed to
change channels. Compounding the problem was the subscriber
attempting to record one channel and desiring to watch another
program on a different channel at the same time. The installation
of a second converter and A/B switch solved this situation, but the
downside was a dramatic increase in telephone volume with increased
average talk time per call caused by the customer service
representative issuing more complex customer education instructions.
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The progress of research, development and testing of the I1S-15
multiport showed signs of relief except for the timeliness of the
introduction of these devices incorporated into the consumer electronic
equipment. The penetration in the market of such equipment had to
primarily match and then exceed the number of total cable-compatible
units that were presently in the subscriber base to be effective.

With the introduction of BTSC stereg it was known that the baseband
converter would lose separation when the volume was improperly
adjusted, and digital TVs proved to be an unsolvable problem. The
first indication that the system was about to suffer severe
consequences was in 1986 when the net subscriber gain for the 12-
month periocd was only approximately 3,000. The stage was set to
dramatically change the method of delivery to reduce the alienation
factor between the system and subscribers.

In considering the mode of change required to create a more
consumer-friendly atmosphere, numerous factors had to be evaluated
and the resulting impact assessed; trapping was the most attractive
mode of service delivery considered. The Denver system was originally
designed with one headend and two hubs with dual multiple trunks
distributed from each facility. The fact that the local utilities had
expressed concerns about the pole load bearing factor and maintaining
National Electrical Safety Code clearances, trap weight and size were
significant factors during the determination of the number of channeis
the system would trap. Three traps (two negative and one positive)
were considered manageable.

The process employed to select which services would be trapped
was based on pay service penetration. The two most penetrated pay
services received the negative traps and the least popular penetrated
pay service received the positive trap. This constituted a quantity of
approximately 80,000 traps just to begin the conversion process.
Procedures were drafted to ensure that all of the auditors knew not
to attach more than one trap to the tap spigot to avoid violating the
clearances between the CATV facilities and the nearest utility.

The addressable system was maintained during the conversion
period, and to reduce the number of truck trips due to changes of
services, the pay services designated to be trapped were simulcast.
The system, having no Federal Aviation Administration deletions and
afully loaded channel capacity, required that three channels be deleted
during the trapping period to accommodate the duplication. The only
under-utilized channels on the system were the access channels
reserved for the city of Denver. After a presentation to the city, it
was agreed to release the three necessary channels for the conversion,
but for only 90 days. This meant that the system had only 90 days
to audit and trap 52,000 drops and hard-disconnect an additional
45,000 dormant drops, of which 45 percent were in MDUs, and 50
percent of those either were not tagged or were loop-wired. The
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The Inside Story on Reliability

Fully isolated batt
100% Shielded ’ )(I:(;sn?p:rtment i

enclosure

Weather-sealed
outside case

Solid-state
display

Reliability built into a CALAN, Inc. Model it's microprocessor control, making testing
1776 Sweep Receiver is very apparent from easier, faster, and more accurate.
the outside: the totally weather-sealed case; But all of these careful design criteria would
the ruggedized overall construction; the be useless without the 75 years of CALAN
mOiStUre'Sealed key covers on the front panel. engineering experience that went into the

But what really makes this unique . unit, making it the most reliable test

equipment reliable is on the inside.

It's high-reliability components throughout
the design, allowing incredible stability over
temperature and humidity extremes.

it's complete RF shielding, allowing
extended dynamic range for precise tests like
Composite Triple Beat.

It's a solid-state Electro-Luminescent
display, replacing the outdated CRTs.

It's new Surface-Mount RF Technology,
making critical RF boards more reliable and
more accurate than ever possible before. And
a battery compartment that is totally isolated .
from the electronics, for absolute protection See us at the NCTA in Los Angeles,
of the unit. CALAN Surface-Mount RF Technology April 30 — May 3 at Booth #3315Y

equipment available today.

But if you ask a CALAN user, he'll most
likely tel\{ you that he hasn’t seen the inside
of his unit...just the outside, improving his
system performance with no interference,
and allowing more with his limited
maintenance budget.

Maybe that’s the real inside story.

CABLE AND LOCAL AREA NETWORKS CALAN, Inc., R.R. 1, Box 86T, Dingmans Ferry, PA 18328 @ (717) 828-2356
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multifamily units also required the exchange of 4,500 minimum security
lockboxes to maximum security units.

A review of the channel lineup revealed that the alignment was
least suited for a trapped system. An elaborate committee of marketing,
programming and engineering personnel was assembled to resolve
this obstacle, which also required a total rewiring of the headend.
A plain converter was selected that best coincided with the existing
channel mapping to eliminate the addressable units for those
subscribers who did not retain any of the remaining five scrambled
pay services and did not own a cable-compatible TV or VCR. This
was estimated to number between 40 percent and 45 percent of the
subscriber base. The necessary audit could not be performed by in-
house staff based on the volume of the required work and the time
constraints. Thus, a number of auditing companies were retained to
perform this activity.

Implementation of the solution

Communication and coordination were the keys to success of this
project. A task force of in-house personnel was designated to
orchestrate all outside activities and to maintain a daily update log
to keep the rest of the organization abreast of its progress. The headend
was rewired in four days with crews working around the clock preceding
the launch of the full audit. Since the Mile Hi system utilizes a very
efficient trunk numbering scheme, localizing activities were easier to
track than first anticipated.

The MDUs were the most difficult to convert due to lack of access
into every unit to perform an ohm/tag of each drop. When untagged
drops were encountered at a location, it was effective, although
inconvenient, to immediately disconnect the entire complex; the
tagging and reconnect occurred as the subscribers called to report
service disruptions and generally were performed by the next day.
Of course, it created a dramatic increase in telephone volume, but
by controlling the number of units disconnected on a given day, the
ability to maintain a fairly constant activity level of reconnects over
the 90-day period was achieved.

Ouring the height of the audit, audit crews converted, through
trapping and/ or disconnection, approximately 1,200 drops a day, seven
days a week. This also included the removal of the high-pass filters
initially installed on each drop when the system was totally addressable.
Rewiring of loop-wired MDUs to home run wiring coincided with the
lockbox change out. This included the implementation of a redesigned
splitter configuration to allow for a splitter trapping, as opposed to
individual drop trapping, which minimized the space required in each
lockbox and the quantity of traps used.

The conversion process was completed around the first week of
April 1987 and a service task force was created to complete the
changes of service, upgrades, downgrades and disconnects that were
generated during the 90-day period to bring the project to completion.

The results

Subscriber acceptance of the consumer-friendly environment
created by the descrambling of the Mile Hi cable system has been
positive. Simplifying the levels of service has reduced the telephone
volume, the number of service calls and converter expenses
associated with repair of descrambling converters. The incompatibility
factor has been reduced in magnitude to allow for direct connection
to cable-compatible televisions and VCRs without additional converters
or equipment. The capital investment in the subscriber's home also
has been reduced and in some cases totally eliminated. The lack
of scrambling does create a vulnerabiiity requiring an ongoing tap
audit, but the value of service provided as perceived by the subscriber
has teen enhanced. The single base service tier that allows for the
basic concept of service to the subscriber's house and not to the
TV set has received widespread acceptance.

In the 8% months remaining in 1987 after the conversion project
was completed, we experienced a net subscriber gain of about 366
percent over and above the entire year of 1986, or approximately
11,000 subs. Mile Hi Cablevision was recognized by American
Television and Communications Corp. to have the best subscriber
penetration gain for 1987 of all of its divisions. :
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Fiber-optic
system design

This is the second installment of a three-part series on the design and ap-
plication of fiber-optic technology. Part Il will discuss transmitter and
receiver circuitry.

By Robert K. Southard
Manager. Systems Technology. Electro-Optics Division, AMP Inc

Multimode fibers and cables have stated dB/km attenuation specifica-
tions under certain optical launching conditions. A typical parameter test,
referred to as the “‘cut-back method,” involves the launching into a 1 to
3 kilometer length of fiber and then measuring the optical power at the
other end. Then, most of the fiber is cut off and the optical power is
measured on the remaining short stub. The derived attenuation value is
accurate for the particular length and for the optical launching conditions
but may not accurately reflect the loss under other conditions.

When launched power fully covers the area and numerical aperture of
the fiber core, a relatively large amount of power is contained in high order
modes. These modes are more prone to loss than lower order modes and
may result in a loss of from 1 to 1.5 dB when they are removed from the
fiber. Total power in the fiber drops quickly at first, and then more slowly
asthe higher order modes are dissipated. Loss due to the higher order
modesis called transient loss; loss due to the lower order modes is called
the steady state loss.

For sources that fully excite the fiber modes, larger attenuation will be
experienced for short lengths than would be predicted by the linear
attenuation assumption of using a constant dB/km. Conversely, other
sources, such as LEDs with microlenses, do not fully fill the fiber and thus
do not produce as large a transient loss as in the fully filled case.

Connectors near the launching end of the link will tend to selectively
attenuate the higher order modes, which would have been attenuated
in the fiber anyhow. Conversely, connectors placed where a steady state

Figure 1: Attenuation loss curves
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mode distribution exists may cause some power to be coupled into higher
order modes, thus causing additional transient loss in the fiber (Figure 1).

The minimum receiver sensitivity is based on several variables such
as actual data rate, required BER (bit error rate) and duty cycle. The
maximum data rate specification of the receiver is based on variables such
asthefrontend bandwidth of the preamplifier circuitry. At maximum data
rate, high frequency rolloff of the amplifier is attenuating the signal to some
degree. Atlower signal rates, the amplifier provides somewhat more gain
and less signal is required to achieve the same output level (Figure 2).
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Your satellite receiver is the
first link in the transmission
chain. And one thing you can
always count on—the head-
end signal never gets better
than it is at the receiver.

Whichisaverygoodreason
to specify Standard’s Agile 40
C/K Satellite Receiver—but
it’s not the only reason.

The Agile 40 C/K was de-
signed from the ground up
solely for commercial applica-
tions. So it has all the features

cable operators need most:
rock-solid 100 kHz PLL tuning
and total flexibility for the
most accurate C/Ku-band
operation; 70 MHz IF with a
front-panel test point to mini-
mize terrestrial interference;
and a power supply built for
the demands of 24-hour-a-
day operation.

The Agile 40 C/Kis also the
receiver to have when you're
expanding your headend.
Because our internal 950-
1450 MHz active loop-thru
design eliminates signal
splitters, so you can add up
to 16 additional receivers
on the same polarity—with
no signal loss.

Strongest link.

And because it draws only
32 watts maximum, the 40
C/K runs cooler, lasts longer,
and saves money year after
year. So you'll probably never
need our five-year replace-
ment/warranty program.

To get the best signal, start
with the peace of mind that
only quality equipment can
give you. Link up with an
Agile 40 C/K.

For pricing and specifica-
tions, contact the SATCOM
Division for the Standard rep-
resentative nearest you.

@ Standard

Communications
SATCOM Division
P.O. Box 92151
Los Angeles, CA 90009-2151
Telephone: (800) 243-1357
In California (800) 824-7766
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Figure 2: BER and power variances
for typical receiver
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Receiver sensitivity at a particular BER is based on standardized or
widely accepted values. However, certain applications may involve either
higher or lower BER. Figure 2 also shows how signal power and BER vary
for a typical receiver.

Duty cycle variations in the signal presented to the receiver will affect
different types of receiversin very different ways (Figure 3). A DC-coupled
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receiver will handle any duty cycle without degrading the BER.

Bandwidth budget

Data rate capability of a link is obtained from the bandwidth budget.
The receiver is usually the most bandwidth-limiting component in a fiber-
optic link. In many instances, the transmitter, interconnection hardware
and fiber will not have a major degrading effect on overall system
performance. The bandwidth budget is an important technique to
determine the effects of the transmitter and other system components on
link data rate.

Theinformation-carrying capability of afiber-optic link can be determined
in the time domain. Pulse broadening analysis is oriented toward rise time
and falltime; the term transition time refers collectively tothe rise time and
fall time. Transition time should not be confused with propagation time
or transittime (the time it takes signals to pass through a device or fiber).

If maximum NRZ (non-return to zero) data rate of the receiver is B, then
bit time T, associated with this data rate, is:

T=18 )

The following empirical rule checks system bandwidth: The effective
transition time of the optical signal entering the receiver (ts) should be less
than 70 percent of the signal bit time; that is:

ts = 0.7T = 0.7/8 (2)

As long as ts is shorter than this value, the full system bandwidth is
limited by the receiver capability. If ts is longer, link performance is limited
by some element other than the receiver. When the signal into the receiver
has a long transition time, the BER level will increase or sensitivity of the
receiver will decrease for a given BER value.

Transition time of the transmitter, including the emitter (te), due to fiber
modal dispersion (tm) and due to fiber chromatic dispersion (tc), are the
major items that combine to degrade (lengthen) transition time. (Connectors
and splices are not included in this analysis because they do not limit system

WHY BUY FROM
JERRY CONN ASSOCIATES, INC.?

e Service
e Quality products

e Courteous, know-
ledgeable sales team

o Excellent delivery
FETN N ¢ Honest
' e Dependable

Your CATV Distributor and
Manufacturer’s Representative.

Give us a call and see how we
can be of service to you!

JERRY CONN ASSOCIATES, INC.

J p P.O. Box 444

Chambersburg, PA 17201
In USA 800-233-7600, In PA 800-692-7370
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Beat thetraffic.

M/A-COM opens up a new lane for cable
operators with our new 18 GHz microwave
system.

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

M/A-COM’s new 18 GHz micro-
wave system gives you another
option: a wide-open band which
the FCC has assigned to cable oper-
ators. It gives you 50% better link
availability (or 40%o longer range)
than 23 GHz, and none of the con-
gestion of the lower frequencies.

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

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

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

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

(617) 272-3100.



Figure 3: puty cycle variations
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bandwidth, and they may, in fact, improve performance somewhat by
causing mode mixing.)

To determine a value for ts, combine terms in the square root of the sum
of the squares formula:
ts = (te2 + tm2 = tc?)” (3)
Transmitter transmission time (tg) is included in the transmitter
specifications,

The transition time due to modal dispersion in the fiber is given by:

tv = Dmop x L@ (4)
L = the length of the fiber in kilometers
Q = aconstant thatindicates how the modal dispersion scales with length.

A reasonable value for Q in very long fiber systems is 0.7. An estimate for
Qin a short system is 1. Dmop indicates the amount of modal dispersion
of a particular fiber. Since the above function is non-linear with length, it
is important that a value for Dyop, in units of ns/km, be obtained with a
known fiber length.

When Dwmop is not available, estimate modal dispersion based on the
bandwidth specification for the fiber, Br Estimates for the resulting tran-
sition time are obtained from:

LQ
tm = 0.44
! (BF> 5

Since transition time, and thus bandwidth, may not scale linearly with length,
specifying bandwith (Bf) in units of MHz.km is not a precise indication
of actual performance. These bandwidth values are only valid if obtained
on a 1 kilometer length.

If bandwidth is obtained with some other fiber length, Lo, then transition
time due to modal dispersion is given by:

Q
_ 044 5 L
Br Lo

tm (6)

Asan example, a fiber bandwidth of 200 MHz.km (obtained at 1 kilometer),
a fiber length of 300 meters, and using Q = 1 gives:

tm = (0.44)(0.3 km)/(200 MHz.km) = 066 ns

For multimode fiber in the 800 to 900 nm wavelength range, waveguide
dispersion may beignored. In this wavelength range, common glass fibers
have a material dispersion (Dmar) as shown in Figure 4. For positive values
of Dmar:
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Upgrading rather than
rebuilding has been the
cost effective way of
extending the life of cable
systems by many years
thus adding profits to the
bottom line.

Broadband originated
the concept of upgrading
almost 9 years ago and we
have continued our leader-
ship ever since.

Broadband:
The leader in upgrade electronics

You can feel confident
with the technical super-
iority and reliability that
we have always been
known for.

We don’t look for quick
fixes, we engineer long
term solutions to your up-
grading problems.

The result is electronics
better than the original
equipment that you are
upgrading.

We stand behind our
product too. Our upgrades
have a one-year warranty
and we are always there
to discuss any immediate
problems by phone.

For more information
call Broadband Engineer-
ing at 800-327-6690 (in
Florida 305-747-5000) or
write us at 1311 Commerce
Ln., Jupiter, Florida 33458.

For quality, performance and service, call Broadband

[1743] BROADBAND

Quality and Innovation
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Figure 4: material dispersion
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fc = Dmar X AQ x L (7)

where AA isthe spectral width of the source. For an LE D transmitter with
a50 nm spectral width and 300 meters of fiber having a material dispersion
of 0.1 ns/nm/km, the calculation is:

tc = (0.1ns/nm/km)(50nm)(0.3 km) = 1.5 ns

Spectral width of LEDs is relatively large when compared to laser diodes,

and material dispersion in LED systems operating in the range of 850 nm
often will be more limiting than modal dispersion. At 1,300 nm, material
dispersion is very low. Here, wavelength dispersion should be considered
and an accurate value of modal dispersion is important. The spectral width
of an LED source leads to more complicated calculations than indicated
here.

With this information, the optical transition time into the receiver (ts) is
estimated. Assuming that the transmitter transition time (tg) is about 4 ns,
and using the previous examples:

ts = (42 + 672 + 1592 = 43 ns

For a 50 Mbps receiver, the permitted transition time into the receiver is
given by:

07/B = 14 ns

The calculation shows that receiver performance is not degraded at 50
Mbps for the values chosen and the equations help determine the
maximum fiber length (about 2.5 km) that may be used before ts would
exceed the specified limit and degrade system performance.

If ts exceeds the limit indicated, receiver performance will be somewhat
less than optimum. This may be acceptabile, if the link is operating at a
data rate lower than the maximum rate specified for the receiver and the
system can benefit by increased sensitivity at the lower data rate.

If improvement in optical signal transition time is needed, consider a
faster transmitter. Material dispersion is reduced by moving to the 1,300
nm wavelength or by using an LED with reduced spectral width. In the
example, modal dispersion has the smallest effect on transmission time
degradation. Selecting a fiber with a higher bandwidth may offer some
improvement,

These calculations involve a large number of approximations and
empirical estimations. In borderline situations, more exacting
measurements are needed. Performance measurements, including power
and BER studies, are needed to confirm actual system capability.
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Fundamentals .
of spectrum analysis

As a continuing service to BCT/E candidates,
“CT" is reprinting excerpts from various biblio-
graphic sources that may not be readily available.
This application note from Tektronix is listed in
the Category | bibliography. This is the second
instaliment of a four-part series.

By Bill Benedict
Engineenng Operations Manager
Frequency Domain Instruments, Tektronix Inc.

Most RF power meters indicate the total
amount of power available at the head of the
power meter from all signals present onthe cable.
Thus, if there are many discrete sinusoidal signals
present on the cable, the amplitude of any one
signal cannot be determined with the power
meter. The spectrum analyzer allows each signal
to be viewed separately for both amplitude and
frequency. However, theinput (attenuator and first
mixer) circuitry is like the power meter in that it
is exposed to all signals present. Therefore, the
rules regarding maximum input level apply to the
sum of all signals present ontheinput, regardless
of whether they are all being displayed on the
screen or not. As an example, if two signals of
+20 dBm and one of ~50 dBm are present on
a cable, the input circuitry is actually being ex-
posed to over +23 dBm. Remember (from a
previous example), if you double the power, you
have a signal level 3 dB higher [(+20 dBm) +

Figure 1

(+20dBm) > (+23 dBm)). With over +23 dBm
ontheinput and afirst mixer that works best with
~30 dBm, we need 53 dB of attenuation for
optimum operation [+23 dBm (input) ~53 dB
(attenuation) = -30 dBm (first mixer signal
level)). If the analyzer is tuned to shift the larger
signals off screen, the RF attenuation still can-
not be removed to shift the ~50 dBm signal up
on screen for better viewing, because the input
circuitry is still being exposed to the two larger
signals. However, IF gain may be added to in-
crease the displayed level of the smaller signal.

Unlike an oscilloscope, a spectrum analyzer
is ordinarily susceptible to damage from DC volt-
ages. This is extremely important to remember,
If a DC voltage can be applied to an analyzer,
itwill usually be indicated onthe front panel near
theinput connector. If DC voltage is a possibility,
always use an external blocking capacitor. Suit-
able blocking capacitors with good VSWR are
available from several vendors.

Frequency and span controls

The frequency control identifies the frequency
of a particular point on the display. Customarily,
this is the center of the screen. In some modes
of operation, however, it could be some other
point on the screen. On many analyzers, there
is adot or other indication on the display for the
point on screen that represents the specified
frequency.

With the span or span/div. control, the width
of the frequency spectrum being analyzed can
be varied. When referred to as span/div., it
indicates ‘X" Hz/division; therefore, a 10-division
screen would be sweeping across a frequency
spectrum of 10 x “X" Hz. (An analyzer that
definesthe span control as just “‘span’’ will sweep
that many Hz acrossthe screen.) As an example,
a span of 1 MHz/div. would sweep across a
frequency spectrum of 10 MHz. Just exactly
which 10 MHz would depend on the frequency
control. If the frequency control was set for 100
MHz, then the analyzer would sweep from 95
MHzto 105 MHz (see Figure 1). In Figure 1, note
that the large signal is 100 MHz in frequency and
has alevel of —-17 dBm. The smaller signals are
98 MHz and 102 MHz at a level of ~62 dBm.
Since the smaller signals are symmetrical about

the center signal, they could be the modulation
of the carrier at 100 MHz. In that case, the
previous example would be referred to as a
"'signal” or “‘carrier’’ at 100 MHz with 2 MHz side-
bands down 45 dB fromthe carrier, or ~45 dBc.
(The term dBc means dB below the carrier.)

The span control has two settings that are not
calibrated in Hertz. Turn this control clockwise
to eventually reach a position of maximum (max)
span. Inthis position, the analyzer sweeps across
its maximum frequency spectrum for the band
of frequencies selected. In a band that extends
from 0 Hz to 1,800 MHz, the analyzer sweeps
the frequency spectrum from 0 Hz to 1,800 MHz
to look for signals when in maximum span.
Although the analyzer is only specified from 50
kHzto 1,800 MHz, a certain amount of oversweep
is common. Turn the span control counterclock-
wise and the spans get smaller and smaller in
frequency until the zero span position is reached.
In this position, the analyzer no longer sweeps
across a frequency spectrum but behaves like
a superheterodyne receiver. The analyzer now
basically works like a typical oscilloscope where
the display indicates the modulation of any signa!
at the frequency selected by the frequency
control.

Resolution bandwidth

Ideally, the display or graph of amplitude vs.
frequency should be vertical lines of minimum
width to allow signals of very close frequency
spacing to beindividually discernible, as shown
in Figure 2. Note the pair of sidebands located
very close to the carrier. If a wide pen had been
used to draw the figure, as in Figure 3, the side-
bands might have been overlooked as denoted
by the slight width change near the bottom of
the carrier. Resolution bandwidth (RBW)
performs much the same function as varying the
width of the pen when plotting the display onthe
screen. As the frequency spectrum being
displayed on screen varies as a function of the
span/div., the width of the *'pen’ that is calibrated
in Hertz also must change. If an extremely narrow
pen is used with an extremely wide frequency
span, signals will appear very narrow and may
be overlooked.

Most modern spectrum analyzers through the
use of microprocessors have the capability to
select the optimum bandwidth (resolution band-
width) depending on the span/div. and time/div.
selected. There will be times, however, when
manual control of this function will be desired.

Resolution bandwidth is a functional control that
.selects one of several bandpassfilters physically
located in the instrument's intermediate frequency
(IF) chain, It is defined in the term Hertz (Hz)
and is a measure of the width of the filter either
3dB or 6 dB down fromits peak, depending on
analyzer manufacturer. The shape of the signals
being traced out on screen is in reality a
combination of the shape of the RBW filter and
the signal, not just the shape of the signal being
analyzed.

Thelimitationsimposed on an analyzer by the
RBW ilter are significant. Sweep speed (the rate
the analyzer sweep through the frequencies
present) must be slow enough to allow thefilters
to reach peak amplitude or aninaccurate signal

Figure 2 Figure 3
i i
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amplitude will result. When analyzing pulse type
signals such as radar, RBW is very important or
erroneous results will be obtained.

Unless a special requirement dictates a
specific RBW, the RBW selected should be
somewhat greater than 1/50 times the span/div.
Figures 4 and 5 show the two extremes of useful
RBW for a particular scan. In each case, the
signal being displayedis the same, with only the
RBW of the analyzer changing between the two
figures. Figure 4 is displayed with an extremely
wide RBW for the span/div. selected. Figure 5
hasamore optimum RBW selected, and we can
now see sidebands on the signal that were not
visible in Figure 4. If the bandwidth continues
to narrow, the sweep speed of the analyzer would
have to slow downto allow the signal to trace the
correct amplitude through the filter and the
display would be less viewable.

Another characteristic not yet mentioned,
which works in our favor, is that as the RBW is
decreased, the noise floor of the analyzer goes
down. (Theterm ““noisefloor"’ refersto the base-
line or lowest horizontal part of the trace. Because
of its appearance, this part of the signal is
sometimes referred to asthe ‘‘grass.””) For each
decade decreasein RBW (e.g., from 100 kHz to
10 kHz), the noise floor of the analyzer decreases
by 10 dB. This is extremely important when
looking for very small signals. Figure 6 is a
composite of two RBWs that show a signal that
was initially buried in the noise. The only
parameter changed is the RBW, which in effect
pushedthe noise of the analyzer below the level
of the signal’s sidebands.

Secondary controls

Sweep time: Like resolution bandwidth, most
new analyzers have an auto position in which a
microprocessor selects the optimum sweep
speed, depending on other parameters. When
analyzing a frequency spectrum, this control
determines the rate at which the analyzer sweeps
through the determined spectrum. If the
spectrum is swept too fast, the RBW filters may
ring or fail to reach full amplitude. If swept too
slow, there are no disadvantages, unless the
analyzer does not have digital storage or some
form of waveform storage. Without storage, by
the time an extremely slow sweep is complete,
the operation could have forgotten the content
of the original spectrum.
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When the analyzer span/div. control is set for
zero span, the sweep control functions like an
oscilloscope’s time control. As previously
described, the display is a time domain
presentation of the modulation at the center
frequency selected when in zero span.

Video filter (sometimes referred to as a noise
averaging filter): This filter is used primarily as
a smoothing filter to remove or smooth out the
short duration noise spikes at the bottom of the
display. When the analyzer is in auto sweep
speed, note that the sweep rate decreases when
avideo filter is turned on. Inmost analyzers there
are usually several video filters to choose from.
Care must betaken, much like selecting the RBW
fiter. When analyzing a signal such as pulse radar
or if the RBW is very narrow for the span (i.e.,

narrow signals displayed on screen), the video
filter should be not be selected, as this will not
allow the amplitude of the analyzed signals to
reach full amplitude due to its video bandwidth
limiting property (i.e., a low-pass filter).

Digital storage: In many older spectrum
analyzers, a storage oscilloscope was used as
the display. This was necessary because of the
slow sweep speeds required to maintain
amplitude calibration. With the advances in
digital hardware, it is now possible to divide the
screen into small horizontal segments and
digitize the amplitude as the analyzer sweeps
through each segment and store the datain RAM
(random access memory). This data can then
be accessed, converted to analog signals and
sequentially displayed on the screen in the

INT=RCEAPT
T

Traps Mean
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With Intercept traps your pay TV penetration is
not going to fizzle away, thanks to steady per-
formance year after year.
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converters etc. For further information or
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proper horizontal sequence at slightly above
flicker rate.

This procedure of digitizing a signal occurs
after the signal has been processed by the RBW,
logarithmic and video filter circuitries. It usually
occurs just prior to being amplified for the CRT.

Once the data is stored in RAM, we usually
have an option as tothe method of display. If we
desire to "'save’’ a particular waveform (eg., ‘A"
waveform), we can select the 'save A" function
and the A memory" within the analyzer will be
frozen and not updated. The B waveform in
memory will continue to be updated with each
sweep of the analyzer; thus we would view
separate traces on the screen. If the ''saved”
trace was not needed for immediate viewing, the
*“view A"’ function could be disabled and the "'A
memory"* would not be displayed on the screen;
but, its data would still be available for future
reference. If the '‘view B'' function is
simultaneously disabled, the display portion of
digital storage is disengaged and the sweeping
signal of the analyzer will be displayed, with the
refresh rate determined by the time/div. control.

The "'B-save A" control is used to display the
difference between two waveforms. Asthe name
implies, it subtracts the saved A waveform from
the active B waveform. This function is most
useful when the analyzer is used with the tracking
generator. The *“‘max hold"’ function is used to
capture the maximum Y deflection (amplitude)
for any X axis position (frequency), regardless
of how many sweeps must be made to capture
these extremes. This is accomplished by the
digital storage digitizing new amplitude data for
a particular point on screen then checking the
amplitude in memory for that specific memory
location and saving the larger of thetwo. The use-
fulness of “max hold™ is in capturing a frequency
spectrum where asignal randomly appears, then
disappears. Once the signal has been analyzed
and stored, the digital storage will continue to
display the signal regardless of whether or not
it reappears on succeeding sweeps.

A different application might be to monitor a
frequency modulating or drifting signal and note
the frequency excursions. This can be accom-
plished by selecting the desired frequency car-
rier and enabling the ““max hold’’ function. On
each succeeding sweep, the analyzer will
analyze the carrier atits precise frequency atthe

I'moment of analysis and save this value in
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memory. With repetitive sweeps, the maximum
excursions will be filled and viewable for analysis.
Itis important to check the drift specifications of
the analyzer to ensure the analyzer is more stable
than the signal to be checked.

The peak/average cursor is used to determine
data processing prior to loading the digitized
information in RAM for a particular horizontal
point on the screen. For each horizontal point
on the screen (of which there are 1,000) the
digitizer may digitize from 2 to 10,000 samples
(depending on the sweep speed) to represent
the Y value to be stored for a particular horizontal
point. If the amplitude of the signal at this
horizontal point is above the cursor, the storage
will select the maximum value digitized and load

this number in memory (thus the term “'peak
detect”). When the amplitude of the signal at this
horizontal point is located below the cursor, the
digital storage will take the mathematical average
of the digitized numbers and load this number
in memory (thus the term “‘average detect").

The necessity for having a *‘peak/average’
function is to ensure that the maximum value of
a narrow pulse can be stored to represent the
maximum amplitude of that pulse, and noise or
grass can be averaged before storing in RAM
to offer the maximum possible signal-to-noise
ratio.

Frequency range: This function opérates
much like a band select switch on a shortwave
receiver. Each succeeding selection of either the
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"up" or “'down’’ control will place the instrument
ina higher or lower frequency band of operation.

Phase lock: An analyzer usually has two or
more internal oscillators, one or more of which
will be swept (or moved) asthe analyzer is sweep-
ing through a frequency spectrum. When
in wide spans, such as 100 kHz/div. or greater,
a slight amount of drift in one of the internal
oscillators is usually not noticeable. However, as
the span is reduced to several kHz/div. or less,
the instability of the internal oscillators becomes
apparent. The screen indication is of an
apparently drifting signal, when the real problem
is a drifting oscillator within the analyzer. There-
fore, when an analyzer is operating in the
narrower spans, the oscillator causing the drift
problem is typically phase locked to a stable
referenceto prevent the drift. In wider spans/div.
this oscillator is typically being swept; therefore,
itcannot be locked at alltimes. Whenthe phase
lock circuitry is operating, a front panelindicator
will typically inform the operator. This indication
requires no action on the user's part and will
usually not affect the measurement in an adverse
way.

Preselector: A preselector is afilter located just
slightly behind the input connector. The function
of the fiiter is to select or allow only a narrow band
of frequencies to pass into the analyzer. It is a
sweeping filter that tracks the frequency the
analyzer istunedto at any particular pointintime.
The function it performs is to inhibit harmonic
mixing within the first converter. By eliminating
the harmonic conversions, unwanted mixing
products do not appear as signals in the
spectrum. In addition, any large signals (up to
+30 dBm) present on the input but out of the
frequency range being analyzed are prohibited
from reaching the input mixer, thus eliminating
the need to use attenuation to protect the input
mixer from burnout. The preselector is almost
transparent to the user, except that it needs to
be "‘peaked’ occasionally. This is usually
accomplished with a front panel control. The
peaking control allows the user to offset the
tracking filter slightly forward or backward with
respect to the frequency the analyzer is tuned
(i.e., to be centered around the tuned frequency).
Ifthe filter is mispeaked and is completely offset
from the tuned frequency, the analyzer will
indicate a complete lack of signals in the
preselected bands.

COMMUNICATIONS TECHNOLOGY
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XPress in the headend

By Elizabeth D. Blick
Product Manager, XPress Information Services

XPress offers cable products (XChange and
Executive) for personal computers used by con-
sumers, education and business. Most of the in-
formation providers (including Standard &
Poor's, Associated Press, Agence France
Presse, Tass and other world wire services) trans-

mit their data to our production center in Engle-
wood, Colo., via satellite or leased line. As the
various real-time feeds are collected, they are
processed and reconfigured into a unified 69
kbps asynchronous data stream.

The feed is structured using the ISO/OSI pro-
tocol model. It allows us to transmit a variety of
electronic information that can be accessed and
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implemented using various software products.
The data stream is made up of four types of
packets, Each is composed of various com-
ponent frames, including unit frames consisting
of approximately 6,000 bytes. Text packets are
created from millions of words of continuously
updated, time-sensitive information received
daily from over 30 sources. Text stories are
transmitted in ACSII format.

Another type of text packet contains tefecon-
ferencing information. With the current XPress
software, these packets are read as ‘‘stories’’;
however, in the future users also will be able to
accessthem with teleconferencing management
software.

Equity packets transmit stock and mutual fund
prices. A user may program the software to cap-
ture up to 128 stock and mutual fund quotations,
displayed in a columnar format by the XPress
software. In addition, using a software package
known as ProQuote, the subscriber can access
the XPress feed to receive quotations while simul-
taneously displaying stock charts and graphs.

File transfer packets make up the fourth com-
ponent. With file transfer, we are able to transmit,
via cable-to-computer feed updates to our soft-
ware, public domain software, freeware, share-
ware or other software that enhances the XPress
feed. We are also able to send various data
bases, graphics, etc., that are accessed and
implemented using additional executable
software.

Since XPress delivers one unified data stream,
it becomes necessary to manage individual
packets. Thismanagement is accomplished by
identifying each packet with a header code and
by using a service code to direct the packet to
the appropriate software package. Forinstance,
atext packet having a header code of F??POM
and a service code of 2 will be directed to the
Standard & Poor’s Market Movers category of
the Executive menu. A text packet with a header
code of NI1***** and a service code of O indicates
aninternational news item from Agence France
Presse, which will be captured by the XChange
software.

Delivery of thefeed to cable systemsis accom-
plished by sending our data stream to Cable
News Network in Atlanta. The data is then up-
linked along with the digital audio signal of CNN
toGalaxy |, transponder 7, using General Instru-
ment's VideoCipher/InfoCipher 1500P, andiis in-
serted on the auxiliary data port.

Cable systems do not have to subscribe to
CNN in order to receive the XPress feed: how-
ever, they must have accessto a “CNN"’ Video-
Cipher. The XPress feed arriving at theheadend
is 48 kbps synchronous. Data is routed out of the
VideoCipher via the data auxiliary connection
atterminal barrier |, positions 6 (-) and 7 (+). This
data feed is an RS422 balanced-voltage signal
andis NRZ synchronous. Next, the data is sent
to a Wegener 1601 mainframe, housing a
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General Instrument 1500C interface card. This
interface card is Wegener-compatible and con-
verts the XPress feed to the required data inter-
change format of RS232 unbalanced and asyn-
chronous and 9,600 baud (or 9.6 kbps).

The RS232 unbalanced asynchronous format
is distributed by routing the RS232 voltage toa
Wegener 2060-XX FSK modulator, which alsois
housed inthe 1601 mainframe. One of three fre-
quencies (726, 73 or 109.0625 MHz) must be
selected. If the frequency used is either 72.6 or
73, the XPress feed will be carried on the guard
band between Channels 4 and 5. At a frequen-
cy of 109.0625, XPress is carried above the FM
band at A-2. The frequency is crystal controlled
and referenced by the suffix of the model
number: 2060-01, 2060-03 and 2060-02, re-
spectively. The RF signal is then routed to the

system combining network and distributed sys-
temwide at a level set approximately 20 dB below
the adjacent video channel.

Troubleshooting

Beyond determining sync loss (red error
LEDs), troubleshooting the XPress feed is rela-
tively easy. To ascertain that the feed is operating
atthe headend, you will need a personal com-
puter and an XPress software package. First,
determine that the feed has been properly inter-
faced andthat the serial card is seeing the feed.
To accomplish this, press Alternate F to access
thefeed your computer is receiving, while running
the software. Text, codes, etc., should be con-
stantly changing from top to bottom, left to right.

Once you have established that the feed is
arriving properly, the next step is to determine

AVGATYY, {4

The best of
Both Worlds

A 2-piece or 3-piece con-

nector? You have your

Convenient 2-inch pins.
Reliable auto-sieze mech-
anism. Guess-free positive
stops. And now, a keyless
3-piece.

LRC..the choice is yours.
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over the other. But you
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2-piece K-series, or the

AUGATY Y
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3-piece W-series, you 901 South Avenue
ity will i Post Office Box 111
}mow quality be built Horseheads, NY 14845
into every connector. (6077393844
TELEX: 5101-011:251
FAX: 6077390106
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"Beyond determining
sync loss (red error
LEDs), troubleshooting
the XPress feed is
relatively easy.”

the quality of the feed. By pressing Alternate Q,
you can access adisplay screen that will indicate
the quality of the feed by displaying the number
of checksum errors, packets considered, packets
received, etc. Compare the number of checksum
errors to the number of packets considered. If
the quality of the feed is good, the ratio of these
should be less than 1 percent.

If the feed is arriving at the headend but its
quality is poor, the problem is most likely at the
modulator. This can be confirmed by hooking
up the PC serial port directly to the 1500C card
to test the data before it is modulated unto the
system. Connect the PC tothe mainframe at con-
nector JX6 (depending on the channel used).
Pin 1is data and Pin 2is the ground. Again use
Alternate F and Alternate Q to determine the
quality of the feed.

If everything checks out properly at the head-
end, but you are still receiving complaints from
one or two subscribers, call XPress before you
roll atruck. If our customer service department
has not received any call regarding feed difficul-
ties, then the problem is most likely occuring at
theindividual cable subscriber’s hookup. Totest
the feedin thefield, you will need a field strength
meter. The correct signal for the feed should test
between a level of —15 dBmV and -25 dBmV
at the appropriate RF carrier frequency.

Reception of the XPress feed by cable
subscribers requires a kit, which includes a
receiver, RS232 cable, necessary software,
documentation and cable connectors. The cable
signal is connected to either a Wegener 2010
receiver or an InfoCipher 1000R. A Wegener
2010 receiver is used for XChange exclusively;
or upgraded for Executive. These receivers con-
vert the RF signal back to an RS232, 96 kbps,
asynchronous data stream. The appropriate
RS232 cable interfacesthe DCE receiver output
tothe personal computer's DTE communications
board (serial) input, delivering data suitable for
processing by an Executive or XChange com-
patible computer.

Inthe third quarter of 1988, we will be encrypt-
ing our signal. Once encryption isimplemented,
an additional General instrument 1500M
XChange module will be required at the head-
end. This model will mount on the 1500C. The
Executive service will be decrypted atthe cable
subscriber’s receiver by utilizing a 1000M
module. This module has been designed to be
inserted in the rear of the 1000R receiver, @
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The new SAM 1000 signal level
meter from Wavetek makes every
service tech a genius.

That’s because it's so advanced,
you can’t make a mistake.

Easy as pi.

From the moment you take it
out of the box, the SAM 1000 is easy
to use. Thanks to its direct entry
keypad.

Up and down tuning with
arrow keys makes channel step-
ping quick and simple.

And instead of a slide switch
attenuator, the new SAM 1000 has a
60 dB electronic rotary attenuator
with matching meter scales.
There's nothing to calculate.

Precise.

There’s no question you're
tuned to the right channel, either.
With digital tuning, you just punch
in the channel or frequency you
want. It's verified above on an LCD.

The SAM 1000 is as accurate as
meters twice the price, too. At +.75
dB level accuracy and + 20 kHz
frequency accuracy.

Hard headed.

The new SAM 1000 comes in a
high-impact ABS case.
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tronically controlled attenuator, a
sealed rubber keypad, and com-
pletely tested for temperature and
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Under $1000.

The new SAM 1000 has a range
of 50 to 550 MHz, with an optional
5to 50 MHz plug-in subband. And
a standard list price of only $995.

It's the best service tech meter
ever. Because it makes you look
like the best service tech ever.

And you don't have to be Ein-
stein to appreciate that.

For more information and the
name of the nearest representative,
call Wavetek at 1-800-622-5515. in
Indiana call 317-788-5965.
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CORRESPONDENT'S BERPORT I

Ruminations on HDTV transmission

By Lawrence W. Lockwood
President. TeleResources
East Coast Correspondent

What will be the standard in the United
States for high-definition television (HDTV)
transmission? In August 1987 the Federal
Communications Commission issued a Notice
of Inquiry (NOI) on HDTV regarding this
problem and subsequently created an advi-
sory committee to examine it and help the
FCC inits deliberations and future rulemaking.
Indeed, will there be just one standard or more
than one for ditferent media such as terrestrial
broadcast, CATV, DBS, VCRs, etc.? Currently
there are “smart sets” available that will
decide if the signal is in NTSC, PAL or SECAM
and produce the correct picture regardless
of the standard of transmission. Even if the
same methodology were successfully deve-
loped for multiple HDTV transmission stand-
ards, the complexity/reliability and the cost
of the receivers might very well be unaccep-
table. Obviously a single HDTV transmission
standard is to be devoutly desired.

Improved NTSC

Along the path to HDTV, improvements in
NTSC transmission/reception will be made.
There are artifacts in NTSC as used today
(i.e., cross-color interference, where the
luminance signal leaks into the chrominance
signal resulting in spurious color patterns in
detailed areas; cross-luminance interference,
where the chrominance signal spills into the
luminance signal causing dot crawl on edges;
interlace artifacts such as line flicker, pairing,
etc.) that can be either eliminated or greatly
reduced by the use of sophisticated signal
processing. Work in this area has been done
by a number of people in this country (i.e.,
Yves Faroudja. of Faroudja Laboratories has
demonstrated applications of his approach’,
which uses multiple combing techniques in
both the transmission end and in the receiver,
progressive scanning and more).

However, just recently NEC announced an
"improved-definition television” (IDTV) sys-
tem, which produces improved NTSC pic-
tures. IDTV uses complex digital signal
processing and many of the techniques that
are still in the prototype stage in this country.
The kicker is that NEC has already reduced
the whole IDTV system to the chip hardware
state. This chip set for the TV receiver consists
of seven chips of image-field memories (at
1 Mbit each), 11 chips of scan line memories
and a handful of data converters. NEC is going
to make and sell (in Japan only this year) an
expensive 27-inch TV set that will be priced
at $2,500. Of course, with the rapid price
decreases that accompany expanded pro-
duction, the prices should soon be in the range
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of, and therefore competitive with, premium
TV receivers.

A single-channel
HDTV transmission proposal

The luminance baseband width of 1,125-
line HDTV is about 36 MHz (assuming a Kell
factor of unity, and a 2:1 interlace). Ali of the
transmission methods currently being consi-
dered propose different schemes to reduce
the video bandwidth. None claim to be able
to produce the full camera resolution at the
receiver (a theoretical 1,840 lines horizontally)
but the Japanese MUSE system comes the
closest. (See Table 1.)

With the limitations imposed by the NTSC
standards, i.e., VSB-AM (vestigial sideband
amplitude modulation), separate sound
carrier, etc., no one claims that a true HDTV
signal can be accommodated in a single
NTSC-compatible channel. Even the RCA/
NBC ACTV (advanced-compatible TV) sys-
tem2 cautiously and correctly claims only
"extended spatial resolution” for their one-
channel NTSC-compatible system.

With the exception of the Del Rey Group,
all other proposed NTSC-compatible HDTV
transmission schemes require additional
transmission bandwidth (in most cases about
the equivalent of another standard 6 MHz
NTSC channel).

Is it time to dump vestigial?

If indeed at least two channels are going
to be required to accommodate both current
NTSC signals (mandatory since the current
base of 140 million sets cannot be ignored)
and the proposed HDTYV signals, then it seems
a good time to consider an approach pres-
ented in the FCC NOI—"one approach is to
allow for the simultaneous broadcast (simul-
cast) of programming in both NTSC and ATV
(HDTV) formats.” This approach would allow
for improving channel transmission efficiency
by using techniques more efficient than NTSC
standards. As said in the NOI, “as important
as these requirements may have been over
the years, their continuation may no longer
be necessary and may be counterproductive
in some instances.” VSB-AM transmission
when established in 1940 by the first NTSC
was the most efficient method available at that
time. A separate sound carrier in the TV
channel was also right at that time.

However, newer techniques are available
today that can greatly increase the channel
transmission efficiency. In testimony before
the House Subcommittee on Telecommuni-
cations and Finance in October 1987, William
Schreiber presented an interesting proposal’
for single-channel HDTV transmission.
Schreiber is a professor of electrical engineer-

"What will be the
standard in the United
States for high-
definition television
(HDTV) transmission?"

ing and director of the Advanced Television
Research Program (ATRP) at Massachusetts
Institute of Technology. ATRP is an MIT
research program funded by the members of
the Center for Advanced Television Studies
(CATS). The members of CATS are U.S. TV
broadcasters and other American companies
interested in the TV industry. CATS started
in 1983 and has included ABC, NBC, Time
Inc. (HBO, ATC), PBS, Ampex, Tektronix, RCA,
Harris, 3M, CBS, Zenith and Kodak.

Schreiber states: "I believe that it is possible
to achieve true HDTV within a single inde-
pendent channel. Such a system could be
used by cable companies, such as Home Box
Office.”

The key elements of his proposal are:

® “Better analog channel utilization. Elim-
inate the separate sound carrier, the retrace
intervals and vestigial sideband transmission.
Instead use two 3 MHz baseband signals,
quadrature modulated onto a single carrier in
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No specifications equal those of the Signal
Vision Directional Tap. It is, mechanically and electron-
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Compatible? channels
required

NTSC N/A 1
MUSE No 2
North
American Yes 2
Philips
Del Rey
Group Yes 1
ACTV Yes 1

Number of Bandwidth

Table 1: comparison of NTSC and HDTV transmission methods

Resolution Number of scan Aspect Approx.
(MH2) pixels/frame lines/frame ratio Interlace***  Kell factor
Vert' Horiz.**

6 483 440 525 4:3 2:1 0.7

8.1 1,035 1,496 1,125 16:9 2:1 0.8
Transmit 2:1

9.5 483 853 525 16:9 1.0
Display 1:1

Transmit 525
6 828 1,320 Display 894 14:9 2:1 1.0
6 483 747 Transmit 525 16:9 2:1 0.87

Display 1,050

*To get vertical resolution in TV lines, multiply by the Kell factor (its value varies with system claims from 0.7 to 1.0). The resultant is
usually referred to as the resolution of the TV system.

**In this direction, pixel values are equivalent to TV lines.
***There has been considerable speculation that all HDTV displays will be produced with an interlace of 1:1. This will be possible, since
each HDTV receiver will require a frame store.

the middle of the band. Use time multiplexing
of the various components, reserving about
one-twelfth of the time for audio and data. This
gives an improvement of as much as 70
percent in efficiency (pels/sec per unit
bandwidth).

® “Separation of camera and display
standards from those of the channel, This
involves a frame store and high-rate progres-
sively scanned display. This method effec-
tively increases the resolution at least 40
percent.

® “Increased spatial resolution/reduced
frame rate. | would guess that 18 frames and
36 fields per second would be entirely
satisfactory with a carefully designed non-
adaptive interpolator. This should give much
better motion than film and would result in
another two-thirds improvement in resolution.

® “Relatively lower frame rate for high
spatial frequencies. This technique is used in
MUSE and by Glenn, as well as in the Philips
and Sarnoff/NBC systems. The savings
depend on just how the band is divided, but
come to at least 25 percent.

"If all these improvements in efficiency
multiply, then we have about a six-fold
increase in the area spatial resolution
compared to NTSC, even with non-adaptive
interpolation. This would give a quality at least
equal to MUSE, with the possibility of
eventually getting much better."

In the paper Schreiber outlines several
possible improvements that might be added
inthe future that would be perfectly compatible
with the base system as described.

A TV receiver for this system presents an
ideal case for the application of the “smart
set.” The smart set would determine whether
the signal is NTSC, or the proposed single-
channel HDTV, and then produce the picture
in the proper format. Since the items of largest
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cost in a TV receiver are the kinescope, the
cabinet and the power supply, the addition
of chips to process the signal in the NTSC
format shouid add very little cost to the HDTV
receiver.

Conclusions

The progression to better TV pictures, which
means the reduction or elimination of NTSC
artifacts and ultimately higher resolution
pictures, is inevitable. The higher resolution
will be required because of the increasing
demand for larger pictures, which will undoubt-
edly be viewed at the same distance in the
home as the current smaller, lower resolution
picture NTSC sets.4 Additionally the drive for
higher resolution in the better pictures will be
fueled by consumer acceptance of the
significantly better resolution and reduction of
artifacts produced by the new S-VHS and
EDTV VCRs and the continual improvements
in NTSC.

Before HDTV becomes widely available in
the consumer market we will have increas-
ingly improved NTSC pictures. Aithough there
has been some work in this country to that
end the Japanese have stolen a march on
us again through the development to the
finished chip hardware stage of the IDTV
system by NEC. Of course, it is easier to steal
a march on your competition if your compe-
tition (American TV businesses) helps you
with their religious devotion to the bottom line,
which results in reducing or eliminating R&D,
giving away or selling laboratories and other
activities aimed at ignoring the future for a
slightly better return this quarter.

The MUSE transmission of HDTV was
designed for DBS. The Japanese never
intended to transmit HDTV by terrestrial
broadcast. It is a fine DBS system producing
high-quality HDTV pictures, but MUSE pres-

ents problems when adapted to NTSC
channels for which it was not designed.

Schreiber of MIT has proposed an inter-
esting single-channel non-NTSC system for
HDTV transmission that has a number of
advantages over other proposed systems and
shows great promise for future compatible
improvements.

However, there is potential disaster for any
of the proposed American systems regardless
of possible approval by the FCC or industry
standardization. The problem is that there is,
in truth, probably a short time (viewed by many
as about three years) before the Japanese
MUSE system becomes a de facto standard.
The MUSE TV receivers, MUSE VCRs, MUSE
laser discs, etc., will be introduced in this
country, probably within a year, and if there
is no American competition nor any American
system fully demonstrated, tested and firmly
established as a standard then MUSE may
very well become the de facto standard.
Ironically, American aid in establishing the
Japanese 1,125-line system as a standard in
this country has already occurred. The SMPTE
has just made the 1,125 system a standard
for production. Tempus fugit.
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Cable Television Services, Inc.
120 Erbbe N.E.
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and Low Prices to Any Other Service.
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¢ C-COR Electronics Inc.

A complete line of passive and active line gear for the CATV/LAN markets.
Texscan

A complete line of headend equipment.

Our own closed caption decoder.

Closed caption decoders (teletext) for the hearing impaired.
Addressable 32 tier pay per view decoder.

Broker—Buy/ sell used converters, headend and line equipment.

Reader Service Number 70.

Main Line Equipment, Inc.
1650 W. 180th St.

Gardena, CA 90248 |

213-715-6518 1-800-444-2288

RITE CABLE CONSTRUCTION, INC.

EARNEST E. BLISS

Operations Manager
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Optic Cable Installation Nationwide
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FRCEERING TRACKHHITHTHTHHTTTHTH

Ehman

Jones Intercable appointed
Roy Ehman as director of
engineering at its Englewood,
Colo., corporate office. Formerly,
he was engineering vice president
for Storer Communication’s Ken-
tucky/Virginia CATV operation.
Contact: 9697 E. Mineral Ave.,
Englewood, Colo. 80112, (303)
792-3111.

Pyramid Industries recently
announced several appointments.
Steve Youtsey was named vice
president of marketing. Rex
Porter was appointed director of
CATV sales. Also named were Bob
Abrahams as national sales,
David Butchko assales engineer
and Debi Stanton as customer
service representative. Contact:
3700 N. 36th Ave., PO. Box 23169,
Phoenix, Ariz. 85063, (602)
269-6431.

Jones

Robert Jones was selected as
technical supervisor for Adams-
Russell's Bangor, Maine, cable
system. Previously, he was proof-
of-performance supervisor for
Galaxy Cablevision in Sikeston,
Mo. Contact: 278 Florida Ave., PO.
Box 1405, Bangor, Maine 04401,
(207) 942-4661.
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Broadband Networks an-
nounced the appointment of Stan-
ford Cook as vice president of
operations. Before this, he was vice
president of manufacturing for AM
Communications. Contact: PO.
Box 8071, State College, Pa. 16803,
(814) 237-4073.

Kashian

Greg Kashian joined Reliable
Electric/Utility Products, a divi-
sion of Reliable Comm/Tec, as area
sales manager for lllinois and Wis-
consin. He was most recently with
CTCin sales. Contact: 11333 Addi-
son St., Franklin Park, Ill. 60131,
(312) 451-5521.

Richard Kay was named chief
financial officer of Qak Industries.
Before joining Oak, he was senior
vice president of finance for
Energy Factors in San Diego.

John Edl was appointed exec-
utive vice president of operations.
He was previously with Elkay Man-
ufacturing Co. as vice president of
marketing. Contact: 16935 W. Ber-
nardo Dr., Rancho Bernardo, Calif.
92127, (619) 485-9300.

James Wonn was appointed
C-COR Electronics’ vice presi-
dent of sales and marketing. He
was formerly vice president of en-
gineering for the company. Con-
tact: 60 Decibel Rd., State College,
Pa. 16801, (814) 238-2461.

Thomas Ledbetter was named
plant manager of Pirelli Cable
Corp’'s optical cable manufac-
turing facility. He previously held
positions in manufacturing and
customer service at Siecor Corp.

Michael Ricciardi was pro-
moted to product line manager of
fiber-optic cables and cable
assemblies. He was formerly cus-
tomer service manager of fiber-
optic cabletelephone applications.

Wayne Harris was promotedto
customer service manager of fiber-
optic cable products. Prior to this,
he was a marketing specialist.
Contact: 800 Rahway Ave., Union,
N.J. 07083, (201) 687-0250.

Charles Fitzer rejoined
Blonder-Tongue Laboratories
as national accounts manager of
CATV products. He has more than
20 years experience in the TV in-
dustry. Contact: 1 Jake BrownRd.,
Old Bridge, N.J. 08857, (201)
673-4000.

Robert Busch was named cor-
porate senior vice president of ad-
ministration and services at
Avantek.

The company also promoted
five others to corporate officer
status. Elected as corporate vice
presidents were Steven Allan,
vice president and corporate con-
troller; Richard Clark, vice presi-
dent, telecommunications division;
Robert Malbon, vice president,
gallium arsenide technology devel-
opment; Peter Manno, vice pres-
ident, microwave product sales;
and David Norbury, vice pres-
ident, subassemblies division.
Contact: 4401 Great America
Pkwy., Santa Clara, Calif. 95054,
(408) 970-3028.

Kaiser

Bruce Kaiser was named presi-
dent of Lightning Master Corp.
He was formerly director of market-
ing for Avian Corp. Contact: PO.
Box 446, Brooksville, Fla.
34605-0446, (904) 799-6800.

Penn Central Telecommuni-
cations Co. promoted Eugene
Tonkovich to president of its
General Cable Guardian Products
Division. He was most recently vice
president and general manager of
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the division. Contact: 50 Tice Bivd.,
CN 12, Woodcliff Lake, N.J. 07675,
(201) 573-8200.

T.E. Connor joined MicroSat
Cable Services as vice president
of operations. He was formerly with
Storer Communications for 18
years. Contact: 1519 Johnson
Ferry Rd., Suite 250, Marietta, Ga.
30062, (404) 971-1021.

Cable Link announced two pro-
motions in its sales department.
Mark Romero was named senior
account executive at the San An-
tonio, Texas, branch office. Pete
Tippett was appointed senior ac-
count executive in charge of con-
verter part sales at the main office.
Contact: 280 Cozzins St., Colum-
bus, Ohio 43215, (614) 221-3131.

Pfundt

William Pfundt was named
director of marketing for General
Machine Products Co. Prior to
this, he was regional sales mana-
ger in the Caribbean and Latin
America for Northern Telecom
CALA. Contact: 3111 Old Lincoln
Hwy., Trevose, Pa. 19047, (215)
357-5500.

Scientific-Atlanta appointed
Brian Koenig as vice president of
human resources. He was pre-
viously vice president of corporate
personne! at RJR Nabisco. Con-
tact: 1 Technology Pkwy., Box
105600, Atlanta, Ga. 30348, (404)
441-4000.

Chyron promoted Steve
Sloane to vice president of inter-
national sales for its telesystems
and video productslines. Most re-
cently, he was based in the com-
pany’s London office. Contact: 265
Spagnoli Rd., Melville, N.Y. 11747,
(516) 845-2000.



Authorized Parts
Company

YOURS IN A FLASH

AUTHOFHZED PARTS COMPANY, where
all your converter supplies are processed and
delivered to you efficiently and expertly to ensure the
quickest turnaround time possible. Our quality quickness
increases your productivity and profits. Turn to
AUTHORIZED PARTS COMPANY for all your
converter repair and replacement needs and we'll deliver
your order to you in a flash—

e Jerrold Bezels

e JSX Cases

e Hamlin Cases

e most cosmetic cases
e semi-conductors

e diodes

* transistors

e capacitors

Call 518-374-1113 or 312-658-6900 for our complete
catalog and sales information.

208 Berg Street ¢ Algonquin, IL 60102 ¢ 312-658-6900 ¢ FAX 312-658-0582
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Marking system

Raychem recently introduced its new Ther-
molift Marking System. The heat-shrinkable
sleeves are made of polyolefin to insulate and
protect against chemical and mechanical abuse
and abrasion. The range of sleeve sizes now
includes %-inch and 12-inch diameters. Each
sleeve accommodates up to 18 characters per
line, with the 1%2-inch sleeve holding up to 10
lines of type.

The System 90 platen allows for printing of

Remove ‘“Unfilterable’”’ Interference

Suppress Interference Due To:

® Co-Channel Reception

® Ghosting Due To Reflection

® In-Channel Harmonic Reception
® Wideband Noise

® Undesired Adjacent Carriers

—/-‘

2903
Interference Suppressor

The 2903 co-channel eliminator is a phase cancellation device, used
to eliminate or greatly reduce interference caused by co-channel,
ghosting, adjacent or FM channels. These types of interference are
usually found at or near the same frequency as the desired signal.
Phase cancellation is the only practical means of suppressing it.

From this... «.to this

Hundreds of these units are currently in operation by such com-
panies as Omni, Sacramento Cable, Incospec, and Armstrong Utilities.
To order or request our free descriptive brochure or complete product
catalog, call or write today.

Send For Free Catalog C/87

C/87 contains over 500 special headend
filters for channel management and interference
suppression in CATV and SMATYV systems and
Local Area Networks. Contents include sup-
pressing off-air interference carriers
(co-channel), channel deletion for reinsertion,
pay TV security equipment, CARS band filters,
modulator clean-up bandpass filters and channel
batch reprocessing networks. Get it today!

Filert & Tigs Far Catle toteninan,
Iu"lo-u-hﬂn-u

Microwave Filter Co.,Inc. ® 6743 Kinne St. ® E. Syracuse, N.Y. 13057
Toll Free: 1-800-448-1666 ® Telex: 249-613 ® Fax: 315-463-1467 ®Collect (NY HIAK/CAN): 315.437-3953
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the sleeves on an IBM Wheelwriter or Wheel-
printer. Its sprocket design, combined with the
bandolier format of the sleeves, makes it easy
to pin-feed the sleeves into the typewriter or
computer-driven printer.

For further details, contact Raychem Corp.,
300 Constitution Dr., Menlo Park, Calif. 94025,
(415) 361-3333; or circle #136 on the reader ser-
vice card.

Trap/filter system

Superior Satellite Engineers developed an
automated terrestrial interference traplffiiter
system (ATIFS) for applications where satellite
signal reception is a requirement but is not ad-
visable due to varying levels of terrestrial
interference.

ATIFS is a combination of four product ser-
vices. First, Superior will perform a physical
survey of appropriate sites. Second, a combina-
tion of 950-1450 MHz tuneable traps and 60 and
80 MHz filters is used to notch and trap
undesirable carriers, then appropriate RF and
IF switching configurations are determined and
acustom unit built. Third, a computer software
package is developed to allow activation of the
filterftrap by computer. Finally, Superior provides
for licensing of the site with the FCC to prevent
other carriers from overlaying the site.

For more details, contact Superior Satellite
Engineers, 2320 Sierra Meadows, Rocklin, Calif.
95677, (916) 624-8214; or circle #120 on the
reader service card.

Spectrum analyzer

Avcom’s Model PSA-35A Portable Spectrum
Analyzer offers frequency coverages of 10 to
1,750 MHz and 3.7 to 4.2 GHz for checking
signal strength, in-band attenuations, terrestrial
interference, filter alignment, faulty connectors,
LNAs, feedhorn isolation and cable loss at all
commonly used satellite communication fre-
quencies, including 12 GHz downconverters,

It features a built-in DC block with +18 VDC
for powering LNAs and BDCs with the flip of
a switch, calibrated signal amplitude display,
and rechargeable internal battery with built-in
charger.

For more information, contact Avcom of
Virginia Inc., 500 Southlake Bivd., Richmond,
Va. 23236, (804) 794-2500; or circle #114 on the
reader service card.
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Rack mount cabinets

Winsted Corp. is offering rack mount cabinets
said to provide increased rack space with great
flexibility of arrangements. They feature a 30°
sloping profile with 21 inches of rack space and
are suited for low silhouette and security con-
soles. The sloping module can be combined
with Winsted’s existing System/85 modules.
Corner unit consoles can be arranged with flat
or sloping work shelves.

For additional details, contact Winsted Corp.,
10901 Hampshire Ave. South, Minneapolis,
Minn, 55438, (612) 944-8556; or circle #122 on
the reader service card.

Time/frequency sync

Kode, a division of Qdetics Inc., announced
the addition of two new options for its SatSync
satellite synchronized precision time and fre-
quency system. SatSync uses the time informa-
tion available from global positioning system
(GPS) sateliite signals to provide a continuous
time and frequency reference.

Thefirst new optionis a disciplined rubidium
oscillator, permitting SatSync to offer stratum
one performance as a frequency reference and
continuous submicrosecond timing accuracy.
The second option is a time tagging feature,
which allows SatSync totag the time of randomly
occuring events with submicrosecond resolu-
tion. It also has the capability to generate a trig-
ger pulse at a preset time of year.

For further information, contact Kode, Odetics
Inc., 1515 S. Manchester Ave., Anaheim, Calif.
92802-2907, (714) 758-0400; or circle #108 on
the reader service card.

LNB converter

Panasonic Industrial Co. introduced a data
grade LNB to its line of compact Ku-Band low-
noise block downconverters. The product is

COMMUNICATIONS TECHNOLOGY

designed specifically to amplify RF signals with-
outintroducing phase noise into the signal. This
is important for transmission of high data rate
digital information.

Ithas aninput frequency range of 11.7t0 12.2
GHz and an output frequency range of 950 to
1,450 MHz. It provides a worst-case perfor-
mance noise figure of 2.3 dB for Ku-band recep-
tion andishoused in a die-cast aluminum case
with integral waveguide flange and waterproof
construction.

For more information, contact Panasonic, 1
Panasonic Way, Secaucus, N.J. 07094, (201)
348-7183; or circle #115 on the reader service
card.

Sine wave inverter

Nova Electric introduced a new series of sine
wave inverters designed for communications
applications. According to Nova, these inverters
can provide up to 50 percent overload for short
periods and survive a short circuit for an in-
definite time. The systems recover to full output
power and voltage within three cycles after
removal of output overload or short circuit. They
acceptinput voltages of 12, 24 and 48 VDC and
are available in output voltages of 120 and 220
VAC at 6 Hz and output power ratings of 125,
250, 500 and 1,000 VA.

For more details, contact Nova Electric, 263

Hillside Ave., Nutley, N.J. 07110, (201) 661-3434,
or circle #132 on the reader service card.

Power system

RTE Deltec’s 8000 Series on-line uninterrup-
tible power system is more than 50 percent
smaller than most inverter biased systems and
operates at less than 57 dB. It uses a bidirec-
tional utility interactive, on-line converter that acts
as a charger and inverter, adjusting the pulse
widths and phase angles. It also allows for ear-
ly detection of any inverter failure, and operates
at a 95 percent AC-to-AC efficiency. Its manual
bypass switch makes it possible to perform
maintenance on the system without interruption
or-phase shift, according to the company.

For further information, contact RTE Deltec
Corp., 2727 Kurtz St., San Diego, Calif. 92110,
(619) 291-4211; or circle #139 on the reader ser-
vice card.

life of the drop.

800-548-7243.

@ T

TROUBLE STOPPERS

RB-2 Cable Clips are called trouble stoppers because
they stop trouble before trouble starts.

RB-2 Cable Clips cannot damage the cable. They hug
the cable perfectly, will not loosen or release, and last the

For information on the RB-2 Clip Gun System call

Products creatively designed for the cable industry
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DRAW YOUROWN

SUCCESS. . . with

Let A.D.S./Linex, Inc. change the way you draw with Linex
CAD! From inputting your existing drawings to creating
the finished drawing to analyzing information on your
drawings, Linex CAD provides the solution.

INNOVATIVE

By integrating the Linex CAD software with the Lasico dig-
itizer, maps and drawings can be easily and quickly trans-
ferred into the computer simply by tracing the existing
drawing. And the Lasico can be attached to your own light
table or drafting table!

Linex CAD an innovative approach!

“The Answer to Your Drawing Needs”

dBase lil Is a trademark of Ashton-Tate Corp

LOTUS 1-2:3is a rk of Lotus Develop Corporation

SIMPLE

Not only is the digitizing process made simple, but Linex
CAD also features a command template that eliminates the
headache of memorizing menus and functions. It is won-
derfully easy to use — simply go from function to function
easily and quickly.

Linex CAD . . . asimple wonder!

POWERFUL
Simple, yes, but Linex CAD is a powerful, PC-based 2D
drafting package that can output information to today's
most popular database packages such as Lotus 1-2-3 and
dBase Il

Linex CAD . . . a power package!

AFFORDABLE
The simple power and luxury of Linex CAD can be yours
for a price that is surprisingly inexpensive. Just imagine
a CAD package that is not only affordable, but also
gives you the outstanding features of Linex CAD!
Linex CAD . . . the affordable alternative!

Call today for more information or a personal demonstration!

A.D.S./LINEX, INC.

3130 Gateway Dr. / Ste. 400 / Norcross, GA 30071

800/333-5223 or 404/448-0977 (within Georgia)

See us at the NCTA Show, Booth 1816N. Reader Service Number 81.




Disk trencher

Ditch Witch introduced its Model 510, a light-
weight, compact disk trencher for applications
requiring a shallow, narrow trench. It can dig
to depths of 10 inches at 2-inch widths, and its
eight digging teeth bolt on and off the 22-inch
steel wheel. An integral slip clutch protects the
engine against shocks and an operator-pres-
ence control system requires that one hand re-
mainin contact with a handlebar control during
operation. Its 31%-inch width allows for access
in hard-to-reach work areas.

For additional details, contact Ditch Witch,
The Charles Machine Works, PO. Box 66, Perry,
Okla. 73077-0066, (405) 336-4402; or circle
#134 on the reader service card.

FO splice protection

Available from 3M’s TelComm Products Divi-
sion, the 2119 fiber-optic splice organizer and
2120 splicing tray provide mechanical protec-
tion for AT&T single and multimode rotary spliced
fibers. The tray stores all common splice con-
figurations including butt, in-line and branch
(with up to four branch cables). Its 4-inch width
ensuresthat the fiber is stored in a relaxed posi-
tion, minimizing microbend losses and signal
attenuation. Strain relief hardware and ties are
included in the tray kit. The organizer is com-
pletely re-enterable and holds up to four trays.
As many as three additional trays can be added
to increase fiber splice storage capacity.

For additional information, contact 3M, Dept.
427, PO. Box 2963, Austin, Texas 78769-2963,
(512) 834-3897; or circle #131 on the reader ser-
vice card.

AML upconverter

Hughes Microwave's Model AML-AUPC-135
is a frequency agile upconverter designed for
use with its MTX-132 transmitter. The unit can
be used as a backup for any one of the 80 TV
channels of the transmitter or as a ninth chan-
nelin a bay able to carry a non-premium chan-
nel, then switch to carry a premium channel if
necessary.

COMMUNICATIONS TECHNOLOGY

According to Hughes, switching over to the
upconverter during maintenance or retuning
from an existing channel module can be ac-
complished quickly. The unit has a bandwidth
of 550 MHz, requires no tuning and operates
in the CARS band.

For further details, contact Hughes Aircraft
Co., Microwave Communications Products, PO.
Box 2940, Torrance, Calif. 90509-2940, (213)
517-6233; or circle #130 on the reader service
card.

Scientific software

MicroMath Scientific Software announced the
2.3 version of the MINSQ package for non-linear
curve fitting and model development that comes
with an expanded and rewritten manual; the
software includes several new features. Graphic
output capability now includes PostScript plot
descriptions that may be sent either to a file for
later plotting or directly to a PostScript output
device.

New features include algebraic identification
of linear parameters, a fine tuning option for ad-
justment of step sizes and convergence criteria
for difficult problems and an interactive graphics
section for zooming in on small regions.

For additional information, contact MicroMath
Scientific Software, 2034 E. Fort Union Bivd.,
Salt Lake City, Utah 84121-3144, (801) 943-0290;
or circle #121 on the reader service card.

Lubricant

Available from General Machine Products is
a new cable pulling lubricant with Teflon to wet
both cable and duct to minimize cable/conduit
friction. According to the company, this clear,
slow-drying liquid leaves a tack-free film that
won't dry out or gum up.

it can be used with allcommon cable sheath-
ing and duct materials and can be pumped or

poured where needed using normal lubrication
techniques at temperatures above 25°F. The
non-toxic, non-flammable, biodegradable liquid
alsc has a normal pH balance and is said to
be environmentally safe to use.

For additional details, contact General
Machine Products Co., 3111 Old Lincoln Hwy.,
Trevose, Pa. 19047-4996, (215) 357-5500; or cir-
cle #140 on the reader service card.

LAN bridge

The Ethermodem Il bridge, based on Chip-
com’s broadband transceiver technology and
Digital Equipment Corp.'s LAN Bridge 100 archi-
tecture, allows interconnection of any Ethernet
IEEE 802.3 10 Mbps subnetwork (baseband,
broadband, fiber or twisted pair) directly to a
broadband Ethernet backbone LAN. This prod-
uct complies fully with lEEE 802.3 10BROAD36
standards of 10 Mbps throughout with 100 per-
cent CSMA/CD, and has 24,200 packets/sec-
ond filtering rate and 13,404 packets per sec-
ond forwarding rate. It is availablein 12 and 18
MHz versions and features packet filtering and
a distributed spanning tree algorithm for loop
detection.

For more details, contact Chipcom Corp., 195
Bear Hill Rd., Waltham, Mass. 02154, (617)
890-6844; or circle #126 on the reader service
card.

THE LOOK OF QUALITY

With RB-2 Cable Clips, your drop cable will be installed
absolutely positively correctly every time.

The RB-2 Clip Gun System eliminates any chance
of damaging the cable and it lasts the life of the drop.
No signal degradation. No trouble calls. Just a quality
installation delivering a quality signal.

For information call 800-548-7243.
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Is SCTE membership important
to your career growth?
Your friends think so!

SCTE membership has increased 60% in the last four years!
The Society gained 298 new members in February ‘88 alone!

5,000

2,000
1984 1985 1986 1987 1988

Active SCTE Members
from September 1984 to February 1988
(based on quarterly membership figures)

Shouldn’t you be a member also?

For further information on the Society of Cable Television Engineers,
call (215) 363-6888 or circle 100 on the CT reader service card.



Fiber driver

The Black Box fiber driver allows existing
devices transmitting via the RS232 interface to
take advantage of fiber-optic communications
techniques. These drivers will guard equipment
from electrical damage or electrical interference
up to 2.5 miles at 76.8 kbps.

For additional information, contact Black Box
Corp., PO. Box 12800, Pittsburgh, Pa. 15241,
(412) 746-5500; or circle #137 on the reader
service card.

Distribution analyzer

Sencore introduced its FS74 Channelizer Sr.,
an RF distribution analyzer that automatically
indicates the problem when a system fails. Tests
performed by the system include: all-channel
testing from 5 MHz to 890 MHz, audio-to-video
ratio, on-channel! signal-to-noise ratio, hum ievel
on any in-use channel and automatic frequen-
cy offset. It also measures AC or DC through
the RF input for both trunk line RF and power
supply voltages and tests ohms. Its 4 MHz
monitor allows the user to see picture quality
problems before the customer sees them, ac-
cording to the company.

For more information, contact Sencore, 3200
Sencore Dr., Sioux Falls, S.D. 57107, (605)
339-0100; or circle #141 on the reader service
card.

O-scope software

Programs for remote control of LeCroy's
Model 9400/9400A digital oscilloscope are in-
cluded in two brochures. Linking the LeCroy
9400to an IBM PC-AT via GPIB presents a sam-
ple program in the C language for controlling
up to 16 9400 Series oscilloscopes over GPIB
using 1BM PC-AT or compatible PC as bus con-
troller. Linking LeCroy 9400 to an HP9000 Mode/
216 Controller gives examples of interactive
remote control of the 9400 over HPIB and shows
how to store and retrieve waveform data from
disk via a program using Model 216 Controller
and the HP Basic 3.0 language.

For additional details, contact LeCroy, 700
Chestnut Ridge Rd., Chestnut Ridge, NY.
10977-6499, (914) 578-6084; or circle #128 on
the reader service card.

Lubricant/penetrant

Available from Klein Tools, Cinch Yellow-Plus
has alow surface tension, allowing it to penetrate
and lubricate quickly to free rusted nuts, bolts
and other *'frozen’* parts, leaving atransparent,
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corrosion-resistant barrier, It also lifts moisture
with its active water-displacing properties.

This product is available in 6- and 12-ounce
aerosol cans, featuring a 360-degree spray
system that permits the user to spray at any
angle. It also comes in 1-, 5- and 55-gallon
containers.

For further information, contact Klein Tools,
7200 McCormick Blvd., Chicago, Ill. 60645-
2791, (312) 677-9500; or circle #127 on the
reader service card,

Identification labels

According to the Industrial Products Division
of W.H. Brady Co., its Datab B-658 label
removes cleanly, leaving no residue, The labels
are flame retardant and can withstand
temperatures up to 700°F, making it useful for
EPROM and SMT applications. Made of
polyimide Karlon, they are available in three
sizes: 065" x 0.20”,090” x 0.25” and 1” x
0.50".

For additional information, contact W.H.
Brady Co., Industrial Products Division, PO. Box
2131, Milwaukee, Wis. 53201, (414) 351-6630;
or circle #125 on the reader service card.

Vectorscope

Leader Instruments announced the addition
of its Model 5854 vectorscope to its line of
EFP/ENG test instruments. Weighing less than
3-pounds, this battery powered hand-held unit
features dual loop-through input for video
source phase matching, adjustable gain con-
trol for differential gain and phase measure-
ments, viewing and triggering from either one
of its two loop-through inputs and internally
etched graticule for parallax readings.

For further information, contact Leader In-
struments Corp., 380 Oser Ave., Hauppauge,
N.Y. 11788, (516) 231-6900; or circle #133 on the
reader service card.

Channel combiner

Model 6434 from Microwave Filter Co. com-
bines channels F1 and G1 in the instructional
television fixed services (ITFS) band
(2,500-2,686 MHz). The unit enables two chan-
nels to use one transmission line, eliminating
the need for a second line. Combiners for other
ITFS channels are also available. Insertion loss
for both channelsis 1 dB maximum, return loss
is 18 dB minimum and isolation at +42 MHz
is greater than 50 dB. Connectors are type N,
impedance is 50 ohms and power is 100 watts
per channel.

For more information, contact Microwave
Filter Co., 6743 Kinne St., East Syracuse, N.Y.
13057, (315) 437-3953; or circle #129 on the
reader service card.

THE LOOK OF CONFIDENCE

Seeing drop cable installed with RB-2 Cable Clips, is
knowing an operator is confident that the installation
was done perfectly. Confident that the cable has not
been cut, crimped, or hit with a hammer. Confident that
the double-nail clips will not loosen or release.

Install confidence with the RB-2 Clip Gun System.
For information call 800-548-7243.

Products creatively designed for the cable industry
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CALENDAR T

May

May 5: SCTE Chesapeake Meet-
ing Group technical seminar.
Contact Thomas Gorman, (301)
252-1012.

May 7: SCTE Golden Gate
Chapter BCT/E testing. Contact
Walt Reames, (408) 998-7333; or
Terry Cotton, (415) 588-9646.
May 9-10: Telecom Publishing
Group's seminar "“Fiber optics:
Thelast mile," Key Bridge Marriott
Hotel, Arlington, Va. Contact (703)
683-4100.

May 10: SCTE Cascade Range
Meeting Group technical
seminar. Contact Randy Love,
(503) 370-2770.

May 10: SCTE Chattahoochee
Chapter technical seminar and
BCT/E testing. Contact Guy Lee,
(404) 451-4788.

May 10-11: ElectroniCast Corp.
conference on fiber optics,
Monterey Plaza Hotel, Monterey,
Calif. Contact Eloise Beckett, (415)
572-1800.

May 10-12: Magnavox CATV
training seminar, Bellingham,
Wash. Contact Amy Costello, (800)
448-5171.

May 11: SCTE Greater Chicago
Chapter BCT/E testing. Contact
(312)

William  Gutknecht,
690-3500.

May 11: SCTE Gateway Meeting
Group technical seminar. Contact

Darrell Diel, (314) 576-4446.

May 12: SCTE Central California
Meeting Group technical seminar
on design technology. Contact
Andrew Valles, (209) 453-7791; or

Dick Jackson, (209) 384-2626.

May 16-18: Siecor Corp. seminar
on fiber optics for management
and supervisory personnel in
LANSs, building and campus appli-
cations, Hickory, N.C. Contact

(704) 327-5539,

May 17-19: Magnavox CATV
training seminar, Great Falls, Mont.
Contact Amy Costello, (800)

448-5171.

May 19: SCTE Central Indiana
Chapter technical seminar on
AML microwave. Contact Steve

Murray, (317) 788-5968.

May 23-26: Siecor Corp. tech-
nical seminar on fiber-optic installa-
tion and splicing for LANS, building
and campus applications, Hickory,

N.C. Contact (704) 327-5539.

CATV/LAN Design Program

for PC/compatibles computers

The SIGNAL System _

Options Available:
[1 Feeder Design
[1 Trunk Design
[1 Bill of Materials

[1 Powering

[1 Pad & Equalization Analysis
[1 System Distortions

[1 Multiple Specificarions

[1 Multiple Tap Vendors

[1 Multiple Split Vendors

[]1 Mulriple Cable Types

[1 Four Frequency Design

[1 Project Storage Capability

[] Fast Edit Capability for WHAT IF?
[] FAST! VERY FAST!

FRICTION DESIGN COMPANY

PO BOX 5314 Englewood, CO 80155 (303)680-0221
Represented by BTS Inc.

3091 S. Krameria St.
Denver, CO 80222

Steven Wagner (303) 693-4016

Howard Cramer (303) 757-3944
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May 23-27: Trellis Communica-
tions workshop on designing and
installing fiber-optic networks,
Trellis Training Center, Salem, N.H.
Contact (603) 898-3434.

May 24-26: C-COR Electronics
technical seminar, Harrisburg, Pa.
Contact Shelley Parker, (800)
233-2267.

May 25: SCTE Appalachian Mid-
Atlantic Chapter technical
seminar. Contact Ron Mountain,
(717) 684-2878,

May 25-27: Magnavox CATV
training seminar, St. Paul, Minn.
Contact Amy Costello, (800)
448-5171.

May 30-June 1: Canadian Cable
Television Association annual
convention and expo, World Trade
and Convention Center, Halifax,
Nova Scotia, Canada. Contact
(613) 232-2631.

June

June 1-3: Magnavox CATV train-
ing seminar, Casper, Wyo. Contact
Amy Costello, (800) 448-5171.
June 6-9: Siecor Corp. technical
seminar on fiber-optic installation
and splicing for utility applications,
Hickory, N.C. Contact (704)
327-5539.

June 7-9: Magnavox CATV train-
ing seminar, San Francisco. Con-
tact Amy Costello, (800) 448-5171.
June 9: SCTE Greater Chicago
Chapter technical seminar on
construction and cable handling.
Contact William Gutknecht, (312)
690-3500.

June 13-14: Siecor Corp.
technical seminar on network cabl-
ing design and bidding, Hickory,
N.C. Contact (704) 327-5539.
June 13-15: Hughes Microwave
technical training seminar on
broadband AML equipment, Tor-
rance, Calif. Contact (213)
517-6244,

June 13-15: New York State
Cable Commission on Cable
Television's Northeast Cable
Television technical seminar on
fiber optics, Roaring Brook Ranch,
Lake George, NY. Contact Bob
Levy, (518) 474-1324.

June 13-16: Trellis Communica-
tions workshop on designing and
installing fiber-optic networks,
Trellis Training Center, Salem, N.H.
Contact (603) 898-3434.

June 16-19: SCTE Cable-Tec
Expo, Hilton Hotel, San Francisco.
Contact (215) 363-6888.

June 20-23: Siecor Corp.

COMMUNICATIONS TECHNOLOGY

Planning ahead

June 16-19: SCTE Cable-
Tec Expo, Hilton Hotel, San
Francisco.

July 11-14: New England
Show, Tara Hyannis, Cape
Cod, Mass.

Sept. 7-9: Eastern Show,
Atlanta Merchandise Mart,
Atlanta.

Sept. 27-29: Great Lakes
Expo, Cobo Hall, Detroit.
Oct. 4-6: Atlantic Show,
Convention Center, Atlantic
City, N.J.

Oct. 18-20: Mid-America
Show, Hyatt Regency, Kan-
sas City, Mo.

Dec. 7-9: Western Show,
Convention Center, Ana-
heim, Calif.

technical seminar on fiber-optic in-
stallation and splicing for LANs,
building and campus applications,
Hickory, N.C. Contact (704)
327-5539.

June 21-23: C-COR Electronics
technical seminar, Minneapolis.
Contact Shelley Parker, (800)
233-2267.

June 21-23: Online Interna-
tional’s International ISDN Confer-
ence, Wembley Conference Centre,
London. Contact 01-868-4466.
June 274July 1: Information
Gatekeepers’ European Fiber-
Optic Communications and Local
Area Networks Exposition
(EFOC/LAN 88), Amsterdam,
Netherlands. Contact (617)
232-3111.

June 28-July 1: Colorado Cable
Television Association summer
convention, Beaver Run Resort,
Breckenridge, Colo. Contact Steve
Durham, (303) 863-0084.

June 29: SCTE Delaware Valley
Chapter technical seminar on CLI,
leakage and FCC rule update, Wil-
liamson Restaurant, Horsham, Pa.
Contact Diana Riley, (717)
764-1436.

June 29: SCTE Rocky Mountain
Chapter technical seminar on CLI,
fiber optics, microwave and coax,
Beaver Run Resort, Breckenridge,
Colo. Contact Steve Johnson,
(303) 799-1200.

July

July 11-14: New England Show,
Tara Hyannis, Cape Cod, Mass.
Contact William Durand, (617)
843-3418.




IF YOU WANT A SYSTEM BUILT
ON TIME, ON BUDGET, AND
FULLY GUARANTEED; CALL
CABLE SERVICES...IT'S THAT

SIMPLE.
Cable Services Company/inc. Zgg

2113 Marydale Ave ® Williamsport, PA 17701 ¢ 717-323-8518 * 800-233-8452 ¢ In PA: 800-332-8545
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Don't Miss IT!

W
IT’s perfect! Just what the industry needs — a quality

magazine aimed at the heart of the cable work force. [ I

— David L. Walton
Director of Engineering Operations
Monterey Peninsula TV Cable

Subscribe Today!
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Amplitude modulation
on an oscilloscope

By Ron Hranac
Jones Intercable Inc.

An amplitude modulated signal, when viewed in the time domain on an oscilloscope, might appear as
shown below. In a conventional double-sideband AM signal, the percentage of modulation can be deter-
mined by the relationship ofthe modulated signal envelope’s maximum to minimum peak-to-peak voltage.
Italsois related to the ratio of the peak-to-peak voltage of the modulating signal to the peak-to-peak voltage
of the unmodulated RF envelope.

A 20 MHz carrier amplitude modulated 40 percent by a
20 kHz signal.

The following formulas express these relationships:
M = Emax - Emin>x 100
Emax + Emin

= percentage of modulation
Emax = maximum peak-to-peak voltage of modulated RF carrier envelope
= minimum peak-to-peak voltage of modulated RF carrier envelope

M =( Se-p \ x 100
RFo-p

where

M = percentage of modulation

Sp-p = peak-to-peak voltage of modulating signal

RFp-p = peak-to-peak voltage of unmodulated RF carrier envelope
COMMUNICATIONS TECHNOLOGY MAY 1988



Examples O

Problem: You are measuring an AM signal on your oscilloscope and note that the modulated RF carrier
envelope’s maximum peak-to-peak voltage is 3 volts and its minimum peak-to-peak voltage is 1 volt. What
is the percentage of modulation? (Refer to Figure 1.)

Solution: Use the formula
M = Emax - Emin x 100
Emax + Emin
= 3-1 Y« 100
3+ 1
2 x 100
4

= (05) x 100
= 50%
Figure 1
Modulating
signal
Modulating O
signal
voltage
Unmodulated Modulated
signal envelope
RF
envelope
voltage

Problem: The peak-to-peak voltage of an unmodulated RF carrier’s envelope measured on an oscilloscope
is 2 volts. If that carrier is amplitude modulated by a 1 volt peak-to-peak signal, what is the percentage
of modulation? (Refer to Figure 1.)

Solution: Use the formula

M =( Se-2 \ x 100
RFp-p
- 1 volt x 100
2 volts
(05) x 100

50% O
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Monroe Electronics, the pioneer of cue tone signaling. offers
complete systems for automatic, unattended operation of headend
switching functions in response to network cue tones, remote
telephone control or timed signals. Decodes Touch-Tone* DTMFE
signals transmitted over satellite transponders or telephone lines.
Switches audio/video modulator input. Provides timing sequences
for program source selection.

m Cue Tone Receivers m Relay Switcher Panels
m Program Timers @ Commercial Insertion Equipment

MONROE ELECTRONICS, INC.

AN

PAVaAVAVAY, ¥,

NG

WGRR BLAT TRECS, 1

e e aw Yoru

PROGRAM TIMER
MODIL WNwe-9

|

' _ MONROE ELECTRONICS, INC.

E “" 100 Housel Avenue, Lyndonvilie. NY 14098
Phone: 716-765-2254 @ FAX: 716-765-9330 @ Telex: 75-6662

CATV

_E’  Sma T b ey SERVlCEB Ncs |NDUS“I|ES INc.
Lawrenceville, GA 800-241-1232 404-963-7870 Fremont, CA 800-227-1200 (In CA 800-223-3152)  Willow Grove, PA 800-523-2342 (In PA 800-492-2032)

W

‘ WY 'Cable Technology Associates, Inc. 4 W ST FA H L
\¢ 4 s ASSOCIATES
Lafayette, tN 800-428-7596 (In IN 800-382-7526) Syracuse, NY 800-437-3100 (In NYS 315-451-9450) Albuquerque, NM 505-881-0995
¥ V), C CABLE LQUIPAMENT CORPORATION
Y/ \V//4 /
MEGA HERTZ A & M COMMUNICATIONS C
Englewood, CO 303-779-1717 St. Louis Park, MN 612-920-5215 Richardson, TX 214-699-0900
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The one remote control for ALL
your wireless remote components—

NOW..AND IN THE FUTURE

The difference in universal remote control units is UNiWAND. The state of the art, user

friendly, programmable hand controller.
The UNiWAND eliminates remote

clutter, simplifies
subscriber operation
and will never
become obsolete.

Audio/Visual
Compatible

The UNiWAND enables the
subscriber to control any product
including all CATV converters, all
VCRs, all CD players and all TVs
manufactured with IR remote
capability.

Latest Technology

The UNiWAND is manufactured
under the most recent state of the art
techniques. The database is updated
continuously as new codes are
implemented are implemented by the
manufacturers. It has the capability to
control most special features such as
split screens, remote color and tint

controls available on the latest consumer

electronic products.

Never Obsolete
The UNiWAND is the simplest and most

cost-effective reprogrammable universal

remote. This unit is programmed via
an IBM PC or compatible computer to
include any future advancements in

MacroKeys

One button macro keys allow multiple
functions to be stored and implemented
by pressing a single keystroke.

\ Consumer Friendly

The UNiWAND is a quick learner!
Its extended database eliminates the
need for extensive and time
consuming learning modes.
The color coded keys are easy to
read and easy to use. The subscriber
can operate the UNIWAND by
learning just a few simple steps.

The UNiWAND is a truly
“universal” universal remote
controller. This very affordable

unit will soon become the
standard for the industry.

To get all the facts about
UNiWAND. call toll-free
800-777-2259 or

(303) 694-6789 today!

Reader Service Number 87.

technology. The controller can be updated
at the cable office or any one of the CBA
service centers nationwide. This feature will
insure that the UNiWAND will never become
obsolete as product lines change.

[l
UNIVERSAL REMOTE SYSTEMS, INC.
5730 East Otero Avenue, Suite 700 * Englewood, CO 80112
L A subsidiary of Cable Exchange. Inc




CICIORAS FORUMNINIIII
A trail guide to the FCCHDTV commlttees

By Walter S. Ciciora, Ph.D.
Vice President of Technology
American Television and Communications Corp.

In the March column, | laid out a road map of
high-definition television (HDTV) committees.
This month I'll pick up the unfinished business
of describing the FCC committees. While it is
common to use the term HDTV, advanced tele-
vision or ATV is the preferred generic term. HDTV
is a subset of ATV.

The committees

1) Advisory Committee on Advanced Tele-
vision Service (ACATS): The objective of thiscom-
mittee is to advise the FCC on the facts and cir-
cumstances regarding ATV systems for commis-
sion consideration. In the event that the commis-
sion decides that adoption of some form of ad-
vanced broadcast television is in the public in-
terest, the committee also would recommend
policies, standards and regulations that would
facilitate the orderly and timely introduction of
ATV in the United States. The scope of activity
includes all steps necessary to assemble and
analyze information, deliberate upon appropriate
policies and actions and develop recommenda-
tions regarding the introduction of terrestriat ATV.
Included are technical, economic, legal and
regulatory issues.

2) Planning Subcommittee: The objective of
the Planning Subcommittee is to plan the attri-
butes of ATV in the United States. The scope of
activity includes all steps necessary to provide
advice on desired features of terrestrial ATV. The
subcommittee will define the desirable charac-
teristics of ATV including picture quality; popu-
lation served; costs to broadcasters, consumers
and manufacturers; relationship to existing
broadcast service; and relationships to non-
broadcast services. It also will review the tech-
nical planning factors for the existing TV service
and recommend planning factors for ATV, in-
cluding coverage area, quality of service, fre-
quency reuse criteria, receiver quality and spec-
trum allocations.

The Planning Subcommittee has six working
parties and two advisory groups. The advisory
groups cover *‘creative issues’’ and ‘‘consumer/
tradeissues.” The creative issues group intends
to ensure that the producers of programming
and moviesfind the ATV system well suited to pro-
viding satisfying programming tc audiences. The
consumerftrade issues group has been wrestling
with questions of international balance of trade,
U.S. industrial position and jobs.

Working Party 1, “‘ATS technology attributes
and assessment,” is defining the parameters that
are important for comparing and judging ATV
systems. Working Party 2, “ATS testing and evalu-
ation specifications,” is defining the tests to be
performed in evaluating systems that exist in
hardware. Working Party 3, *ATS spectrum util-
ization and alternatives, is addressing one of the
key questions in this debate: For various ap-
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proachesto ATV, what scenarios are possible for
terrestrial carriage in representative TV markets
inthe United States? Working Party 4, “alternative
media technology and broadcast interface," is
akey groupfor cableinterests. Amongthe alter-
nate media under consideration is, of course,
cable. This is the only formal consideration of
cable’s role in the entire proceedings. Ed
Horowitz of HBO chairs this important working
party. Informal consideration exists elsewhere
only if cable representatives participate actively
and keep raising the issue. Working Party 5 con-
siders the economic factors and likely market
penetration. Working Party 6, *‘AT systems sub-
jective assessment,”" is attempting to determine
what the viewer's reaction will be.

3) Systems Subcommittee: The obijective of
this subcommittee is to specify the transmission
and reception facilities appropriate for providing
ATV in the United States. The scope of activity
includes all steps necessary to advise on system
parameters for terrestrial ATV. The Systems Sub-
committee will evaluate ATV now under devel-
opment for the purpose of determining feasibility
for implementation in the United States. It will
recommend ATV systems now under develop-
ment as candidates for implementation or specify
the design of an appropriate system. This sub-
committee will advise on the appropriate trans-
mission and reception technical standards and
spectrum requirements for the recommended
system(s).

The Systems Subcommittee has four working
parties. Working Party 1, "ATS technology
analysis," isto perform non-judgmental analysis
of all proposals based on the Planning Subcom-
mittee’s Working Party 1 definitions. This is the
point of entry for proponents into the committee
process. Working Party 2, "'ATS evaluation and
testing,” takes its direction from the correspond-
ing working party of the Planning Subcommit-
tee. Cable involvement here is important to
ensure cable aspects of the proposals receive
adequate testing. Working Party 3, “‘economic
assessment,” also carries on the work of its corre-
sponding Planning Subcommittee group to
comparethe economic impact of the proposals.
Alitheinformation gathered then is fed to Work-
ing Party 4, “ATS standard,” which makes the
system(s) choice recommendation to the FCC.
Working Party 4 is a critically important *‘last
chance” group for ensuring cable's interests are
well represented.

4) Implementation Subcommittee: The objec-
tive of this subcommittee is to establish a transi-
tion scheme for implementation of ATV in the
United States. The scope of activity includes all
steps necessary to advise on policies, regula-
tions and standards for implementation of ter-
restrial ATV. It also will recommend appropriate
FCC policies and regulations to oversee im-
plementation of ATV and develop guidelines for
industry activities.

The implementation Subcommittee has only

two working parties. Working Party 1, “*policy and
regulation,” recommends FCC rules while Work-
ing Party 2, “transition scenarios, ’ outlines ways
inwhich ATV could happen in the United States.

Cable impact

The FCC defined these objectives and scope
of activities for ACATS and its subcommittees. Two
points should be carefully noted. First, the FCC
makesthe decisions; ACATS only recommends
and advises. Second, the FCC's mandate only
mentioned *'terrestrial advanced television ser-
vice!" Asfar as the FCCisconcernedfor the pur-
poses of this proceeding, the role of cable, VCRs,
DBS, etc., isconsidered only inthe way they im-
pact broadcast. The reason for this is because
one of the highest priority issues before the FCC
at the present time is the question of spectrum
allocation. The land mobile entities are re-
questing reallocation of UHF spectrum for radio
communications. Broadcasters naturally are
opposedtothis. Their argument is that this spec-
trum, and perhaps more, is needed so that ATV
can be carried over the air. If over-the-air broad-
castis precluded from ATV, they claim it will wither
and pass away.

For cable, two inferences can be drawn. The
FCC is not proposing to set ATV standards for
cableatthistime. Cable's primary interestin these
proceedings is to ensure that the ATV choices
made for terrestrial ATV work well on cable. Since
the broadcasters also are interested in this, the
work boils down to ensuring that the cable rami-
fications of each proposal are well-understood
and communicated to all parties involved.

Some elements in these proceedings are try-
ing to use them to obtain a single universal ATV
standard. This, of course, would not apply to
recorded media. As discussed in last month's
column, cable needsto be able to compete with
20 MHz VCR video displayed on 50-inch and
larger TV receivers. Cable needs to participate
to ensure no attempt to limit our technical ability
succeeds. Cable also needs to participate sothat
ATV broadcast signals will provide adequate
results when they are passed through cable
systems.

COMMUNICATIONS TECHNOLOGY
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“Why I would rather be
David than Goliath”

Jack Craig
President, BradPTS, Inc.

“Through a series of acquisitions and mergers, the four leading cable equip-
ment repair companies—PTS, Katek, Brad and RF Analysts—are now one.

Certainly the new company has great strength, sizeable resources plus
technological and marketing muscle. Yet, we are reminded that size alone does
not bring greatness or assure success.

I would rather rely on strength of character, strength of technological
advantage, and strength of commitment to purpose.

The challenge of our new company will be to use our combined strength and

technological resources wise- -
ly—to use that strength to
the benefit of our custom- ’"
ers—to service our accounts
with skill, integrity and vigor. BYyE SUSuN nw
Most important—to think and act like David.”

Jack Craig is the former President of PTS Corporation and President of the
new BradPTS. BradPTS is a repair and distribution company specializing in

cable converters, amplifiers and headend equipment.

BradPTS Corporate Office: Bloomington, IN 1-800-441-1334
General Office: Schenectady, NY 1-800-382-2723
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From basic to deluxe

ANIXTER stocks the complete

line of Jerrold convertors

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

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

Jerrold Starcom VI DQN

An 82-channel digital convertor with all the latest sub-

Jerrold JSX scriber features: parental guidance, channel wrap-

—_— around, barker channels, channel mapping, remote
control, and last channel recall. -

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

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

ANIXER

COMMUNICATIONS

CORPORATE HEADQUARTERS
ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076 (312) — Telex 289464
1987 ANIXTER BROS.. INC.

r ANDUTEY e cT s/e8 |
| 4711 Golf Rd., Skokie, IL 60076
| [J Please send me more information on Jerrold Convertors.

I Name

| Tite
: Company._
| Address
| A .
‘ s
Jerrold Starcom VI DP5 | tate Zio
(DPVS5 with volume control) | Telephone BT

Reader Service Number 89.



