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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!

* Typical frequency response flat out to 15 KHz

¢ True Automatic Gain Control (AGC) eliminates routine
level adjustments
Stereo synthesizer for ad insertion or mono services
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
available)

¢ 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.

Eighteen years of revolutionary advances, technological
innovations, and superior craftsmanship have made
Leaming the most respected name in cable audio.

Reader Service Number 2.

Representing nearly two decades of research,develop-
ment,and hands-on practical experience,the Leaming
MTS-2B embodies our traditional dedication to
electronic excellence.

Dollar for Dollar, Your Best Buy!

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

For The Sound of the Future—Call (714) 979-4511 Today!
(-Hi-
LEAMING INDUSTRIES

180 McCormick Avenue, Costa Mesa, CA 92626

Also Available Through Major Cable Distributors
dbx?® is a registered trademark of dbx.

See us at the Cable-Tec Expo, Booths 207 & 209.



FOLLOW THE LEADER

GAIN AN EDGE ON THE FUTURE

%

COAXIAL CABLES

Follow the teader, that's what our competitors
are trying to do in order to approach the superior
attenuation characteristics of MCcoaxial trunk

CABLE SIZE .500" ] r

@550 MHz MC?

|
GAS
INJECTED "

| 25 dB SPACING (%100 f.)

and feeder cable. But they succeed only by
increasing the standard diameters of MC? —
our familiar .500 " must become 565" or .625";
and our .750 " must become .840" or .860" or
.875" The space-saving benefit of MC? is now
even greater than before.

The competition is also making a lot of noise
about their new medium density jacketing. The
MC? jacket has always been medium density.
Trilogy leadership is clear.

TRILOGY LEADS IN TECHNOLOGY

Call or write for a free sample and brochure:

TRILOGY COMMUNICATIONS INC,, 2910 Highway 80 East, Pearl, Mississippi 39208
See us at the Cable-Tec Expo, Booth 313.

Irilogy y
COMMUNICATIONS INC.

800-874-5649
601-932-4461
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Scientific
Atlanta

Qur Customers Are The Winners

Scientific-Atlanta introduces five new products to give you the
winning edge. Our value-added, user-friendly solutions help

gen 'rate revenue, improve penetration and retention, and oper-

ate your system more efficiently. We want you tobe a winner.

WIN THROUGH VOLUME 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 indi-
cator. And it guides them easily through the VCR programming
process. The 8590 keeps a secret better, too. With a choice of 50
security modes, utilizing three advanced security technologies:
dynarnic 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.

NS A e

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
older brother. 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 and the set-top.



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

v » B

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 as many channels in the

same rack-with perfect compatibility:
MGILE OUTPUT CONVERTER |
.
_ (]

WIN THROUGH 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 headend, elim-

inating costly spare parts inventories. It provides quick and dependable slide-in

convenience for the industry standards, the 6350 modulator and 6150 processor.

Its 5560 MHz range makes it compatible with every cable system.

Add these five new products to our proven line-up of winning solutions.

You'll have a winning combination no one else can provide. That's because at

Scientific-Atlanta we're committed. Committed to making sure that. .. “Our custormers are the winners”’

For more information, call: 1-800-722-2009. Or, write us at: Scientific-Atlanta, Dept. AR, P.O. Box 105027, Atlanta, GA 30348

Reader Service Number 5.




See us at the Cable-Tec Expo, Booths 708 & 710.

&

High Security-Low Maintenance

APARTMENT BOXES

e

Cable Security Systems, Inc.

205/821-0M5-P.0. Box 2066-Auburn, AL 36831
Reader Service Number 6.

8 JUNE 1988

PUBLISHER'S

LETTER I

The best of the best

Welcometo San Francisco and the CableTec
Expo '88. The Society of Cable Television
Engineers seems o pick the best locations. And
this year is no exception. This city has some of
the best cuisine in the world, the Golden Gate
Bridge, Chinatown, Alcatraz, cable (TV?) cars,
the Embarcadero, the Transamerica Tower, etc.,
etc. This month (June 16-19 at the Hilton) it can
also boast about having the best technical trade
show in the industry.

Of course, it's no mystery that the focus of this
month's CT is training. That's what the expo is
known for—and usually it's the most concen-
trated learning event of the year. To wit:

The annual engineering conference Thursday,
June 16 will feature panel discussions: ''High-
definition television technology,” ''Fiber optics—
Here and now' (the two hot topics of 1988),
*“Frontline: Senior cable engineers” and ''The
future of the CATV business.”

And as for the expo itself, there are some juicy
workshops planned: “'Rebuilds and upgrades,”’
"*Signal leakage and CLlI testing,” ''FCC com-
pliance,’ "'Spectrum analysis,” *'BTSC stereo”
and *‘Developing a technical training program.”
Also available are BCT/E Certification Program
review courses for Categories lll, V and VL.

Sure to be one of the hottest items will be the
announcement of the Society's new Installer Cer-
tification Program. An overview and review
course will be presented to expo attendees in
a workshop. The SCTE will detail its methods of
determining certification through exams and
practical demonstrations. The workshop will be
videotaped and made available through the
Satellite Tele-Seminar Program. Also on the
drawing board is an installer's level of SCTE
membership.

Let's not forget the social events. Wednesday
evening, Women In Cablein conjunction withthe
SCTE is offering a cruise of San Francisco Bay.
On Thursday is the Welcome Reception spon-
sored by Anixter, AT&T and Raychem, followed
by hospitality sponsored by Scientific-Atlanta.
The big event socially is Expo Evening on Fri-
day, titled **San Francisco Casino Night.* Finally,
on Saturday is the exhibitors’ reception and
Jerrold Night. Add to this the optional tours to
the Catel and Raychem manufacturing plants,
Mt. Sutro Tower and Viacom Cablevision's head-
end, and the KBHKTV studio tour—and you'll
have a busy weekend indeed.

Be sure to watch for us at the expo. As usual,
we'll be there in force, not only with this issue of
CT andthe Juneissue of our newest CATV trade
magazine Installer/Technician, but with the CT
Daily. The daily will bring you up to date on the
various workshops and action from the exhibit
floor. If your company has something of interest
to include in the daily, just stop one of our staff
atthe expo. Also, in additionto the CT Daily, we'll
be distributing material from various companies

ina bag (suitable for carrying all those show give-
aways and literature) hanging on the doors of the
rooms each morning. And please support our
advertisers; many of them will be displaying their
ads (as they appeared in CT and /7) at their
exhibits.

Anyway, there will be those of you not fortunate
to be able to attend, as well as those who'd like
a bird’s-eye view of this event for their scrapbook.
Worry not: The August issue of CT will have an
extensive wrap-up of the expo in word and
picture.

In my expo letter of 1987, | mentionedthat 'the
ranks of the SCTE have swelled to over 3,300
members strong, a record.” Now | can say, *‘The
record now stands at over 4000 members
strong.”* And if you're reading this magazine at
the expo and you're not amember of the Society,
I'm frankly...speechless. Join, join, join!

A round of applause

Congratulationsto the new SCTE officers, who
were elected at the National Show last month:
Ron Hranac of Jones Intercable, president; Bill
Kohrt of General Instrument/CommScope, East-
ern vice president; Richard Covell of GllJerrold,
Western vice president; Wendell Woody of Catel,
secretary; and Gary Selwitz of Warner Cable
Communications, treasurer. Also, welcome to
Bob Price of BradPTS, the new director for
Region 12.

Finally, apat onthe back and atripto the expo
for Barry Smith, a technician in the Research &
Development Department of Tele-Communica-
tions Inc. Barry's photo won this year's CTISCTE
contest among the many, many excellent entries
we received. According to Barry, the photo
(which appears on this month’s cover) was taken
at sunset in the antenna farm of Desert Cable-
visionin Rosamond, Calif., circa summer 1985.
By the way, Barry's wife Lauri, who also will be
attending, serves as secretary to Tom Eliiot, TCI's
director of R&D.

Well, here's to yet another eventful and educa-

tional expo! Enjoy! i
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We've cast a new light on efficiency.
Efficiency comes in many colors...and and the promise we're here when you
Lectro has them all for you. need us.
® Super efficient units for lower power bills. ~ ® Superior technology and quality for 1.
* Simple, plugin modular designs for indefinite life. supeR senTey
quicker, safer maintenance. ® The widest, and most available product
e Status monitoring compatibility with all ~ line to meet your needs.
major electronic vendors. Lectro means efficiency. Make us prove it. |

® The savvy of 50 years in the business Call 1-800-551-3790.

More power to you! © Lectro

U S A
See us at the Cable-Tec Expo. Booth 302.

Reader Service Number 7.




You no longer have to be on the prow! 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.

Protect Your Assets In The Cable Jungle

With The CAT System.™

For Information Call
(813) 922-1551

See us at the Cable-Tec Expo, Booth 110,
Reader Service Number 8.

There’s a
New CAT in
the cable jungle

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

=
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MICROWAVE CAN’T

- JOUCH US WiTH
HNTO0TPOLCE:

]SO-{oot Tower.

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

The TransHub is the latest development
of a company that has been providing
unigue 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 SCTE

Show in Booth #320 or give us a call today at CATEL

(415) 659-8988  1-800-225-4046 (Outside CA). THE CLEAR CHOICE IN FIBER

See us at the Cable-Tec Expo, Booth 320. Reader Service Number 9.
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SCTE Expo '88 agenda announced

SAN FRANCISCO—The Hilton will be the site of
the 1988 Annual Engineering Conference and
CableTec Expo, to be held here June 16-19.
Sponsored by the Society of Cable Television
Engineers, the agenda is as follows:

Wednesday, June 15
5-8 p.m.—Conference registration

Thursday, June 16 (Annual Engineering
Conference)

7:30-11 a.m.—Registration

8:30-9 a.m.—Opening remarks by William Riker
(SCTE)

9-10:30 a.m.—Session A: ‘‘High-definition
television technology,” with Wait Ciciora (ATC),
Ben Crutchfield (National Association of Broad-
casters), Lawrence Lockwood (TeleResources),
Paul Resch (ATC) and William Thomas (ATC).
10:45 a.m.-noon—Session B: ‘“‘Frontline:
Senior cable engineers,” with Wendell Bailey
(NCTA), Vito Brugliera (Zenith Electronics Corp.),
Tom Elliot (TCI), Dave Large (Raynet) and Joe Van
Loan (Consultant).

Noon-2 p.m.—Membership luncheon with
keynote speaker Corey Busch (San Francisco
Giants and Giantvision).

2-3:15 p.m.—'Fiber optics—Here and now,”
with Jim Chiddix (ATC), David Grubb (General
Instrument/Jerrold), Dr. James Hood (Catel), Al
Johnson (Synchronous Communications) and
Lawrence Stark (Ortel).

3-5 p.m.—Expo registration.

3:30-4:30 p.m.—'The future of the CATV
business,” with Edward Allen (InterMedia Part-
ners), John Goddard (National Cable Television
Association), Bill Johnson (Scientific-Atlanta) and
Hal Krisbergh (General Instrument/Jerrold).
5:30-8 p.m.—Welcome reception sponsored by
Anixter, AT&T and Raychem.

7:30-10 p.m.—Hospitality sponsored by
Scientific-Atlanta.

Friday, June 17

8 a.m.-1 p.m.—Expo registration

8:30-9:30 a.m.—Workshop Period A
9:45-10:45 a.m.—Workshop Period B

11 a.m.-noon—Workshop Period C

Noon-2 p.m.—Lunch served in Exhibit Hall
Noon-5 p.m.—Exhibit Hall open

7:30-10:30 p.m.—Expo Evening “‘San Fran-
cisco Casino Night”

Expo workshops

The following workshops will be
presented during each workshop period
designated in the agenda.

® '""Rebuilds and upgrades,’ with
Timothy Dugan (Times Fiber) and Michael
Holland (Pico Macom).

® ''Signal leakage and CLI testing,”
with Robert Dickinson (Dovetail Systems)
and Tom Polis (RTK Communications
Group).

® "FCC compliance with Syd Brad-
field (FCC) and Brian James (NCTA).

® “Spectrum analysis,’ with John
Cecil (Hewlett-Packard) and William
Benedict (Tektronix).

® "BTSC stereo' with Ron Hranac
(Jones Intercable), Steve Fox (Wegener
Communications) and Dane Erickson
(Society of Broadcast Engineers).

® ‘Installer Certification Program,”’
with Richard Covell (General Instrument/
Jerrold) and Ralph Haimowitz (SCTE).

® BCT/E Certification Category I
review course, with Tom Straus (Hughes
Microwave).

® BCT/E Certification Category V
review course, with Al Koulas (American
Cablesystems).

® BCT/E Certification Category VI
review course, with Jim Farmer (Scientific-
Atlanta) and William Cohn (Zenith Elec-
tronics Corp.).

® “Developing a technical training
program,”’ with Roger Keith (Warner
Cable Communications).

Saturday, June 18

8 a.m.-1 p.m.—Expo registration
8:30-9:30 a.m.—Workshop Period D
9:45-10:45 a.m.—Workshop Period E

11 a.m.-noon—Workshop Period F
Noon-2 p.m.—Lunch served in Exhibit Hall
Noon-5 p.m.—Exhibit Hall open

4-5 p.m—Exhibitors’ reception

7-11 p.m.—Jerrold Night

Sunday, June 19
8:30-noon—BCT/E Certification examinations

NCTA Engineering Committee report

""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.

CHICAGO—The NCTA Engineering Committee’s
most recent meeting was held here April 20-21.
A premeeting session was held at the Telaction
office where the video shop-at-home system was
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demonstrated. This system allows cable cus-
tomers to browse through a number of video
catalogues in the comfort of their home as well
as order desired merchandise.

Wendell Bailey updated the members on the
recent happenings in Washington, D.C. The A/B
switch, terminal devices and Part 15 rewrite re-
main in limbo waiting for decisions by the Federal
Communications Commission. The appeals

court has ruled that the A/B switch requirement
remains in effect even though the must-carry
rules were struck down; however, the commis-
sion has not given a date for the re-imple-
mentation of the rules.

TV Answer has submitted a request for rule-
making to the FCC requesting reassignment of
spectrum allocation to allow its use in a two-way
technology. NCTA supported its request for rule-
making but is reserving support for the system
until testing is complete.

The FCC has granted a waiver of the cable
telco cross-ownership rules to the telephone
company in Cerritos, Calif. The cable industry
argued against the waiver asit would have been
possible to build a cable system without the back-
ing of the telephone company but the commis-
sion was not convinced. This case will probably
go to court.

The commission has scheduled a public
meeting May 16 to review the positions on pro-
posed automatic transmitter identification
systems for video uplinks. The HBO proposal for
a subcarrier system is gaining support as
development of the dispersal waveform system
is not progressing.

The first report from the FCC Advanced Tele-
vision (ATV) Committee is due May 17. This report
will be mainly the input of the working parties of
the Pianning Subcommittee. This subcommittee
is developing the required attributes of an ATV
system or systems and the test procedures to
determine which proponent system(s) meet the
requirements. The working parties have been
meeting often to develop the inputs before the
deadline. Subcommittee reports include the
following:

Muttiport: A questionnaire has been senttothe
top 50 MSOs to determine whether the problem
of direct pickup still exists with current cable-
compatible TV sets. A booth will be setup at the
NCTA convention to demonstrate the port. Some
TV manufacturers are now obtaining TV sets with
the ports but there is significant delay in obtain-
ing decoders to work with the port.

Muitichannel TV sound: The test procedures
for the recommended practices manual are
under final review and should be ready for sub-
mission at the next meeting.

Signal leakage: A recent Atlantic City, N.J.,
FCC inspection confirmed that there is more
money available for the FCC to inspect cable
systems and they are stepping up the inspec-
tions. The policy still appears to be if the cable
company is diligent in monitoring and record
keeping there will be little problem with the in-
spection. However, if records are not kept then
inspections can result in fines.

Satellite practices: Two documents are being
developed for use by VideoCipher Il operators.
One document deals with proper setting of audio
levels and the second deals with the use of sub-
carriers on the same transponder as a Video-
Cipher signal. The subcommittee also is in-
vestigating the reliability of audio cue tones for
adinsertions. There have been some complaints
regarding missed inserts so other, more reliable

COMMUNICATIONS TECHNOLOGY
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- POWER COSTS WITH
OUR 90% EFFICIENT
POWER supm.y
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It’s our new 8 PS HE—the most
efficient power supply in the industry.

If power costs are zapping your profits, fight
back with the 8 PS HE (High Efficiency) Power
Supply from Magnavox. It’s designed to boost
your operating effi-
Example of Power Cost Savings Il aVR R FeIT1 3
(Savings per trunk ampltier, assuming Star_‘ding 900/" Whlle
current costs of $100 per year, per amplifier, ST AV TaTe RVeIV - bundie
using 55% efficient linear power supply.) on power costs. Use
‘ our 8 PS HE in your
trunk amplifiers and

v iaa.

cut your power costs
by up to 34% over
standard series
regulated power
supplies.
Another bright idea in broadband
8PSBOHE distribution technology from Magnavox.
:a‘;f:"';: The 8 PS HE is just another example of how
KENER aBPPLY ‘ Magnavox is striving to improve your bottom line.
SYoos We design and manufacture an entire line of
W B : quality distribution components for your broad-

= band CATV and LAN networks. Components you
have come to rely on for quality and bottom-line
performance. Find out how we can improve your
profits. Call your Magnavox representative for a
free power supply cost analysis.

Magnavox

THE SMART CHOICE FOR BROADBAND DISTRIBUTION 17/
| mTV// SYSTEMS CO.

V" SIS T Bkpo, BB, 127. A DIVISION OF NORTH AMERICAN PHILIPS CORPORATION
Reader Service Number 10. 100 Fairgrounds Drive, Manlius, New York 13104
Call 1-800-448-5171 (In New York 1-800-522-7464)
(315) 6829105 Fax: (315) 682.9006



methods are being considered.

National Electrical Code: The next revision pro-
cess is well under way. It will contain a rewrite
of Section 820 (which applies to cable) so that
it follows Section 800. In addition, a specific
paragraph defining the various types of indoor
drop cables will be included.

ATSC: The Executive Committee is reviewing
the structure of the ATSC to determine if it would
be better to reorganize along the lines of the FCC
Advanced TV Committee. A number of new com-
panies have applied formembershipinthe ATSC
resulting in additional operating funds. Broad-
cast transmission tests procedures are almost
completed and some testing has been per-
formed. Cable tests procedures are under
development.

CEBUS: The standard development is pro-
gressing well and equipment should be
demonstrated at the winter Consumer Elec-
tronics Show.

Amateur TV transmits
with stereo sound

ENGLEWOOD, Colo.—Inwhat s believed to be
the first use of multichannel television sound in
amateur television (ATV) frequencies, a group of
Denver area hams transmitted video accom-
panied by a BTSC-encoded audio carrier inthe
70 cm amateur band. The stereo audio signal
contained a Morse Code ID onthe left channel
and voice on the right channel.

Ron Hranac (NOIVN) and Doug Greene

(NQ9I) of Jones Intercable used a headend
modulator and BTSC encoder feeding 5 mW
(+56 dBmV)into a 16 element yagi antenna. The
439.25 MHz signal was received 0.3 miles away
by Steven Johnson (NOAYE) and Raleigh Stelle
(NYDY) of American Television and Communica-
tions Corp., using ahomemade 12 element yagi
antenna and a set-top converter for a receiver.
Bob Luff (W3GAC), also with Jones, conducted
two-way ATV communications with the group
using mobile ATV equipment in a vehicle.

The five engineers are involved with local
amateur efforts to establish an ATV video com-
munications network that will be used to provide
severe storm monitoring for the National Weather
Service, as well as other public service, emer-
gency and amateur communications in the
Denver area. The significance of stereo transmis-
sion in the ATV bands is the fact that BTSC en-
coding provides for multiplexing of up to four
audio and/or data signals on a single television
audio carrier, which enhances the efficiency of
spectrum usage. The group plansto repeat the
experiment using higher power levels for longer
distance transmission.

® TV Answer filed reply comments with the
Federal Communications Commission on its
Petition for Rulemaking (RM-6196) to allocate
one-half MHz for a nationwide TV viewer
response service.

® Booth American Co. agreed to purchase
more than $1.25 million of Pioneer's BA-5000N

series multivendor compatible addressable con-
vertersto be usedin Booth's Birmingham, Mich.,
system.

® Cable Link Construction began the first
phase, a 35-mile section, of a system build for
TV Cable Carlisle in Atoka, Okla.

® Broadband Networks successfully closed
a $1 million financing package, including equity
placement of $600,000 with a group of investors.
This package also includes $200000 loan agree-
ments each with both SEDA-Council of Govern-
mentsin Lewisburg, Pa., and People’s National
Bank of Central Pennsylvania.

® Cable Exchange acquired Cable Business
Associates (CBA) and will issue over 1 million
shares of its common stock for all of the issued
and outstanding shares of capital stock of CBA.

® CableServices Co. signed aturnkey con-
struction agreement valued at $10 million to wire
14 towns on the south coast of Puerto Rico for
Teleponce Cable TV,

® Nexus Engineering was awarded an Ex-
port Development Award by the British Columbia
Ministry of Economic Development to recognize
Nexus' outstanding work in the pursuit and
development of international export markets.

® Cablevision of New York City selected Jer-
rold’s distribution and subscriber equipment for
its new-build in the Bronx and portions of
Brooklyn. Equipment sales are anticipated to be
$60 million to $80 million.

® Tronitec of Woodstock, Ga., added CATV
repair parts sales to its distribution equipment
service business. The toll-free number for parts
or service orders is (800) 962-2588.
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The C-ARDS System-the dispatch console includes a microcomputer which
houses specially-designed software, terminals, keyboards and printers. The
station controller contains equipment which interfaces the microcomputer
to your billing system and existing radio base station. Mobile data terminals
in each vehicle enable operators to communicate with the dispatcher, send
information and access data stored in the microcomputer or a host computer.

Call or write for complete information

CNG ENERGY COMPANY

Technical Products Division
A CNG COMPANY

P.O. Box 5759
Cleveland, OH 44101 » (216) 432-6676
1 (800) 344-2737

C-ARDS puts all the information avail-
able at the office within easy reach of
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
efficient digital communication.
Within seconds, work order and
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.

C=ARDS allows field personnel to initi-
ate an automated call before going to
their next stop. This feature reduces
“not homes” thereby improving produc-
tivity and customer satisfaction. And
since your existing radio system can be
utilized, C~ARDS is a cost-efficient
answer to greatly improved
communications.

C=ARDS gives you these
immediate advantages:

B Reduced Paperwork

B Enhanced Communications

M Faster Response Time

B Improved Customer Satisfaction
M Pinpoint Management Control

M Direct Link to Your Billing System

B Immediate Updates on the
Completion of Field Orders
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BLAONDER’S VIEWV I

The H Factor

By Isaac S. Blonder
Chairman, BlonderTongue Laboratories Inc.

Lastmonth, inthe role of technical advisor for
IECSC12G (wired cable distribution), i com-
mented on the lack of input from American
engineers and laboratories to help the U.S. Na-
tional Committee in facilitating the deliberations
on cable TV standards conducted by the Inter-
national Electrotechnical Commission. Naturally,
the standardsinvolve current state-of-the-arttech-
nologies requiring the highest level of knowledge,
expensive and intensive laboratory equipment-—
all lubricated by sufficient funds to prove or dis-
prove the proposed standards.

While | possess a modicum of physics educa-
tion, long years of laboratory slavery and plenty
of business hard knocks, | cannot challenge the
IEC deliberations all by myself: seemingly, there
is neither interest nor dedicated funds coming
from the U.S. cable industry. Nothing new, of
course—yesterday, today and probably tomor-
row presents the same dreary scenario of do-
nothing on standards.

Oh well, on to the H Factor.

Two documents were being considered for
adoption as standards—12G 105, Performance
Requirements for Data Transmissions on Cable
Distribution Systems Using the H Factor and
12G107, Method of Measurement of Data on
Cable Distribution Systems Using the H Factor.
“"H Factor” is defined asameasure of the analog
characteristics of the teletext signal.

System distortions have well-known effects on
video signals and the characteristics of video
distortions are measured by test signals specially
designed to take into account the psychological
tolerances of vision. However, these distortions
do not have the same effects on data signals as
on video signals. Two common test signals for
video, the 2T pulse and the amplitude and phase
responses at certain discrete frequencies—muilti-

"Will US. cable engineers
and cable systems be
able to compete in the
world marketplace?"

burst, 12.5T, multipulse—can occasionally help
explain deformations in the data signal.

Eye pattern

A more useful analog characterization of the
data signal comes from an "eye”* pattern, specif-
ically by measuring the eye height. This measure-
ment is relatively complex since several instru-
ments are required. The eye pattern is formed
of superimposed data bits with a time base of
a multiple of the clock frequency 1/Ty. These
main parameters can be measured: the eye
height, eye width and overshoot level. Of these
parameters, the eye height is the most common
method for measuring the analog quality of the
data signal. It measures the distance between
the lowest of the “‘ones’ and the highest of the
“zeros.”’ A minimum package of equipment to
measure the eye pattern requires a quality tele-
vision signal demodulator, a wide-band oscillo-
scope, ateletext decoder with data clock output
and a waveform monitor. Eye factor measure-
ments are difficult to interpret, resultingin an error
probability of 10 percent.

A new proposed test signal, the H Factor, par-
tially eliminates the disadvantages of the eye pat-
tern measurement while giving a maximum of
information about its analog quality of the data
signal. The instrumentation is considerably sim-
plified: Only a video waveform monitor equipped
with aspecial graticule and connected to a high
quality demodulator are required for the mea-
surements, Thetest signal uses a ‘‘one bit"” pulse
and its inverse, the isolated "‘zero bit" pulse.
Digital data located at the start of the line con-

SWEEP GENERATOR MODEL 6082

A ;iew ger;r‘a;lon of sweeper technology
you can count on.
Get more for what you pay.

CHANNEL IDENTIFICATION
GENERATOR

Kalun Communications Inc.

11A Glen Watford Drive, Unit 17, Scarborough,
Ontario, Canada M1S 2B8 (416) 293-1346

Identify your company or cable channel
on a quality digital
color bars signal.
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taining these two pulses give the test signal the
status of ateletext data signal in compliance with
the standards of the North American teletext
specifications NABTS, Thistest signal can be in-
serted into a line of the vertical blanking interval
just like any other video test signals. When the
two pulses of the test signal are superimposed
on the screen of a waveform monitor, they form
a patternthat somewhat resembles the letter H;
hence, H Factor.

Atthis point, the authors of the H Factor indulge
inamathematical analysis designed totranslate
the oscilloscope figures into precise mathe-
matical equivalents of the distortion endured by
the data signal in its passage through the cable
system. The math leaves me rather breathless,
so | will pass onto afinal reprise definition of the
H Factor. It is expressed by the dimensions of
the pupil formed at T, by the superimposition of
two pulses, minus the sum of the signal values
measured at times rlp, which are below zero for
the *‘one bit"" pulse and exceed the “all-ones”
level for the inverse pulse.

There are three major types of distortion in a
cable system affecting analog data transmission:
1) linear amplitude, 2) linear phase and 3) non-
linear amplitude, all of which can be measured
within § percent using the equipment and tech-
niques described by the |lEC documents. Distor-
tion caused by echo creates special situations
when the echo delay is greater than 3Tp (525
milliseconds). The effect of positive and negative
echos can be measured and the H Factor modi-
fied accordingly.

Extensive experiments carried out in the
Netherlands showed that a minimum value of 40
percent for the H Factor would allow one or more
errors per page of teletext, 60 percent of thetime.
It was therefore proposed that the minimum H
Factor be raised to 60 percent. As the technical
advisor for the United States | was askedtocom-
ment on this proposed standard. Unableto find
asingle U.S. laboratory to verify the quality of the
mathematical analysis and the experimental
evidence supporting a tightening of the H Factor
level from 40 to 60 percent, | meekly consented
to the change.

Questions

Whatis theimplication of yet another standard
set by the energetic scientific members of
IEC12G? Can our cable systems deliver data with
the low distortion levels mandated by IEC12G?
Is HDTV carriage quality far behind data? What
is the added cost per subscriber for a 60 per-
cent H Factor compared to 40 percent (if our cur-
rent cable systems even reach the 40 percent
quality level)? Will U.S. cable engineers and cable
systems be able to competeinthe world market-
place?

Add your own questions and, | hope, answers
as well.
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Training for the technical future

By Kenneth T. Deschler
President, Cable Correspondence Courses

As CATV continues to grow, the tasks accom-
plished by a talented few must now be performed
by many people with varied backgrounds and
knowledge.

Because of the complexity of amodern cable
system, it is becoming increasingly more impor-
tant for cable workers to know what constitutes
a cable system and how each part fits into the
overall plant. For years the cable industry has
recognized proper training at all levels will im-
prove performance, efficiency and growth of any
system committed to it. In this day and age, the
cable industry must insist on knowledgeable,
competent and ambitious employees to main-
tain the CATV systems to come. The way to
achieve this goal is to have training programs that
prepare cable workers not only for the present,
but also for the future.

Correspondence courses

One of the many ways training can be accom-
plished is through the use of correspondence
courses. This method of training is gaining
greater acceptancein cable systems. Oneofthe
major advantages of this form of training is that
time and personnel are not lost during busy
periods. Another is that the seller of the course
certifies that the student is competent.

Traditionally, training in the cable industry has
been accomplished by “‘on-the-job training™
(OJT). OJT assumes that the trainer is competent
toinstruct, but many times the person assigned
is a product of the same type of training. Cer-
tainly the concept of the blind leading the blind
could apply if the trainer does not possess the
necessary knowledge, teaching skills and pa-
tience. Correspondence courses on the other
hand are designed to flow smoothly, progress
from the simple to the complex and provide ef-
fective feedback to the student.

When a correspondence course is aug:
mented by in-house specialists, the student prof-
its from structured course material as well as
experienced tutors. A good correspondence
course does not assume that the student has a
vast body of knowledge to draw from. Rather,
a well-designed correspondence course starts
the student off with all of the background
knowledge necessary for successful completion
of the course.

In order to complete a correspondence course
the students should possess the will to complete
the course and adjust their schedule to include
a regular time for course work.

I firmly believe that the student, not the
employer, should pay for the course and that the
employee should be reimbursed only for those
lessons actually completed. That way the student
is motivated to finish the course. A reasonable
time limit should be incorporated to ensure that
the student stays on task.

If these strategies are employed, a poorly
motivated employee is soon eliminated. On the
other hand, if the employee is consistent in work-
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ing on the course material, a more knowledge-
able and productive worker is obtained.

In-house training

In-house training is the preferred method for
acable system totrain employees. Themain ad-
vantage is that they are trained not only in the
basic concepts of CATV, but also receive train-
ing onthe system they are to maintain. Because
they aretrained on the system they are employed
by, each element has a special meaning. Toim-
plement anin-house training program the system
must first decide who will conduct the training
sessions, where to hold them and how long each
session will last. Also to be determined: the par-
ticipant capacity for each training session, what
criteria constitute completion and what subjects
to teach.

Theideal format for in-house employee train-
ingisto divide students into two or more groups.
While one group is receiving training, the others
are maintaining the system.

The key to in-house training is the person
teaching the course. The instructor should be an
individual who possesses patience and has
knowledge and experience in the subject being
taught. Theinstructor does not necessarily have
to be proficient in all areas of the subject, but
rather should be able to convey general knowl-
edge and simplify the instruction given by guest
speakers.

Before training starts, a list of objectives or
goals should be determined and a plan outlined
toteach these objectives. This planis known as
a "'lesson plan.’ The lesson plan is used by the
instructor to ensure that each element of the
lesson is covered.

In-house training classes should be given at
regular intervals, generally twice a week, at a
specific time and not to exceed one hourindura-
tion. Specific tasks should be assigned for com-
pletion by the next session and a grade given.
Periodic oral testing should be incorporated
within each training session as well as after a
group of sessions to determine whether the stu-
dents are grasping the material being presented.

To be most effective, a reward should be given
upon satisfactory completion of the training.

Typical rewards may be: a smallincreasein pay,
a title change or a preference in duty assign-
ments.

The most important aspect of in-house train-
ing istoincrease the knowledge and skills of each
employee so that efficiency and productivity
results.

Technical seminars

Technical seminars conducted by ourindustry
are probably one of the best methods of achiev-
ing intensive training on a specific topic. Person-
nel chosen asinstructors have many years of ex-
perience in teaching as well as vast stores of
knowledge about their product.

Behind each seminar are the engineers
responsible for the design, quality control and
packaging of their product. Coupled with the ex-
pertise of the engineers are the talents of the
technical writers who bring the jargon of the
engineer down to the everyday language of the
technician.

Seminars may range from the basic concepts
of cable TV to design engineering of a cable
system. Industry seminars also cover the theory
of operation of each individual piece of electronic
equipment used in a cable system.

Although the cost of presenting a seminar is
high, sponsors are more than willing to do it if
asufficient number of participants will avail them-
selves of these opportunities. The excuse **We
cannot afford to lose these employees for two
days" is foolish. With technology changing daily,
can cable afford not to have the most knowledge-
able technicians possible? Remember, for every
signal interruption due to a lack of knowledge
or ability on the part of your technicians, your
system suffers. Training all members of your
system on a regular basis is one of the best
methods to ensure an efficient and successful
cable system. There are many sponsors of
seminars within the CATV industry and it would
be to a system’s advantage to utilize them. (An
opportunity that should not be missed is the
SCTE's Satellite Tele-Seminar Program, which
uplinks seminars for systemsto tape and use any-
time they wish.)

Other training sources

Magazine articles—Reprints of magazine ar-
ticles should be distributed to personnel as a
means of updating them about specific aspects
of thecableindustry. Justa cursory review of the
many fine magazines and periodicals dedicated
tothe CATV industry will supply your system with
a multitude of valuable information for every
member of the cable team.

Along with technical updates, information on
new products and technologies also may be ob-
tained from these excellent sources.

Manufacturers' literature—Second only to
magazine articles are the many and varied
publications supplied by manufacturers of cable
products. Technical tip sheets, specification
chartsand datainthe form of booklets and fliers
are all available. Most of these are free and may

COMMUNICATIONS TECHNOLOGY



110%

That’s the kind of effort we put out.
Because that’s what it takes to become the
leading CATYV standby power system manufac-
turer in North America. That’s what it takes to
design the technology that sets the standards in
the industry. And that’s what it takes to beat
the competition.

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

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

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

I

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

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

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

And have we finished yet? Don’t bet on it.
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ALPNAl IYECHNOLOGIES

We’re Here to Back You Up.

See us at the Cable-Tec Expo, Booths 608 & 610.
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3767 Alpha Way Bellingham, WA 98225
206-647-2360 FAX: 206-671-4936

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

* Brackets and braces
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Drive Rings

Educational materials (seminars, pamphlets) LIV sce
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Hangers, straps, supports

Hooks (“‘P’’, Pigtail, Ram Horn, etc.)
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Loops (wire) 15
Security Equipment
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See us at the Cable-Tec Expo, Booth 223.
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"With technology
changing daily, can
cable afford not

to have the most
knowledgeable
technicians possible?"

be obtained by simply writing the manufacturer.

Junior colleges and universities—A wealth of
formal training is available from local junior col-
leges and universities that relate to the cable in-
dustry. Coursesin journalism, technical writing,
studio production methods, business administra-
tion, sales, economics, marketing, electronics
and other subjects lend themselves to making
the individual a more knowledgeable employee.

Remember, the more professional your system
becomes, the more you please the subscriber
andimprove the service, the more your number
of disconnects will decrease and the number of
upgrades will increase.

Reader Service Number 18.

$32 includes mailing
inside USA (add $5 for
outside USA shipping)

“The person who knows HOW can always i
get a job — Working for the person who

knows WHY!" The WHY book on CATV is:
“Cable Television - second Edition”

by Bill Grant

Hard cover - 400 pages - 140 illustrations
| Complete index - 10 page Glossary of Terms

Send check or money order to:
GWG Associates, PO Box 473
Richmondville, N.Y. 12149
Phone (518) 234-7405

CATV Lesson Plan
Goal: (What s expected of the students).

Upon completion of the lesson, the stu-
dent will be able to answer the telephone
in as pleasant a manner as possible and
also to satisfy the caller's needs.

Plan: (What the student should under-
stand).

1) Thetelephoneisan essential part of
the business world.
2) Required telephone etiquette.

A) Knowing what to say.

B) Knowing how to say it.

C) Quality, clarity and tone of voice.

3) The voice should convey to the
subscriber that he is important and
that his needs will be satisfied.

4) Correct telephone procedures.

A) Answer promptly.

B) Greet subscriber.

C) Identify yourself and company.

D) Be courteous.

E) Listen carefully.

F) Write down a record of the call
and its disposition in the phone
log.

G) If it becomes necessary to leave
the phone, explain to the sub-
scriber why you are leaving.

H) Thank the caller for waiting and
inform him of the progress being
made on his behalf.

1) Make adefinite disposition of his
need or request.

J) Allow the subscriber to hang up
first, thereby giving him an oppor-
tunity to add anything additional.

Collar-

FORMER DESIGN
(End View-Entry Body)

NEW DESIGN
(End View-Entry Body)

" Closing
Collar
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Reintroducing...

LRC’s
3-piece
Connector.

We've kept our no-twist center
conductor teature, yet removed
the keyway so that it no longer
inhibits connector installation.
Now you won't find a 3-piece
that's simpler to install...espe-
cially with our guess-free positive
stops, 2-inch pins and center
conductor cutting guide.

Plus, now our 30 db minimum
return loss is extended to | GHZ
on pin type and splice con-
nectors. So an LRC 3-piece
connector will accommodate
your channel expansion for
years to come.

The next time you spec a
3-piece...connect with LRC.

AUGATYA

A part of the growing Augal Communications Group

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

TELEX: 5101-011:251
FAX: 607739-0106

See us at the Cabie-Tec Expo, Booth 214,
Reader Service Number 19.
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Alternatives in training

By Al Dawkins
President, Al Dawkins Enterprises Inc.

It is often said that training is an important and necessary part of the
cable industry, but this is easier said than done. One result is that cable
systems find it difficult to hire qualified technical personnel. You can't just
goouttoacollege and pick your technicians, An alternative isto hire elec-
tronic school graduates or those willing to start at lower levels and work
their way up. However, these people need to learn the intricacies of CATV,
while non-electronics people need electronics basics as well as CATV
technical training.

If service techs have the basic knowledge of electronics and understand
how the system works, their job becomes easier. This doesn’'t mean they
will become immediate hotshots at troubleshooting. But understanding
active and passive devices, coaxial cable, system noise and distortion,
test equipment, and system powering can change a mechanic into
a technician.

Some cable systems hire people “'off the street”” and use on-the-job train-
ingtoteach ladder handling, pole climbing, installs and customer relations.
All of this is done in a few days, then the graduates are set loose into the
system doing installs.

And where do most of the trouble calls originate? “Installs” is the
common answer. Putting on drop connectors improperly can cause
leakage problems and low signal callbacks. Proper installer training can
cut service calls, leakage problems, climbing and ladder accidents and
customer relations difficulties.

Training options
Correspondence courses will help technicians develop skills, but

students need self-discipline to complete the courses in a timely fashion.
It's difficultto work eight to 10 hours a day then go home and study acourse
while carrying on a family life. Not all people have this initiative.

A system might designate an employee trainer within the facility to train
at various levels. The problem in some cases is that these trainers have
other job responsibilities; training is put on hold because the plantcomes
first. Few systems have a full-time trainer.

Major manufacturers hold seminars periodically. These are excellent,
but in some cases they target specific parts of the plant and might not
be held at the time you can send a number of technicians.

Any and all of these options can work in many instances. If not, where
canyou getthe training you need, cover the subjects you want, use hours
that are flexible to keep the plant going while you train and target your
amplifiers, passives, addressable devices and power system vs. a generic
study of these subjects? Answer: the turnkey training consultant.

The turnkey trainer can come to a system and train the technical per-
sonnel in many CATV topics. Training can range from cable introduction,
installation, basic technician non-electronics studies, basic electronics,
advanced technical electronics instruction and so on. A turnkey trainer
can even train people to teach. Time spent can be a few days or an ex-
tensive program covering a wide range of subjects and technical levels.

Commitment

We all agree that training is a necessary part of keeping the plant up
with the least amount of time and funds. In the final analysis, the most
important part is the commitment of the company to provide both time
and funds to produce a workable program. If the commitmentis not solid,
training gets put on the back burner. You are back to square one.llB

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

tion, ease of access, and cost.

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

But if your installation is so unique that you require a special enclosure, we'll
designand manufacture one for you. And we'lldo it promptly and cost-effectively.

MOORE

Moore Diversified Products
1441 Sunshine Lane ® Lexington, KY 40505
606/299-6288 Outside Kentucky 1-800-521-6731

See us at the Cable-Tec Expo, Booth 310.
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The Only Kind Of Interference We

However, if your concern is with
interference that's terrestrial, we
have a new solution.

It's Pico Macom’s CR-2000, our
next generation satellite receiver
with a bandwidth reduction filter
built right in. Now you can put your
finger on the smartest way yet to
improve C/N and eliminate trouble-
some TI forever.

A Satellite Receiver With
Down To Earth Features:

* Built-in, Switchable [F Bandpass
* C/Ku Compatible

* Dual Audio Outputs for Stereo or
Subcarrier Operation

* PLL Digital Tuning

* Switchable AFC and Fine Tuning
* 1% inch Low Praofile Case

2 Year Warranty

Can't Eliminate Is Extra-Terrestrial.

Our Selectable IF Bandwidth
Filter Is There When
You Need It.

If you have to leave an instal-
lation to purchase custom or ex-
pensive filters, it's going to cost
you valuable time and money. The
CR-2000 with built-in filters gets
you finished fast without costly
surprises.

IF BW
WIDE NARROW

Eliminate T by
Just lifting
a finger.

Pico Macom Has The Essential
Components For Your Business.

Intelligent design and quality
engineering are built into all of
our products. And you get Pico
Macom’s competitive prices,
full technical support, and prompt
shipping.

So if terrestrial interference is
the problem you want to eliminate,
it's time to have a closer encounter
with Pico Macom’s CR-2000.

For all the information, call
818-897-0028, or outside California
800-421-6511. Or write to us:

Pico Macom, Inc.,12500 Foothill Blvd.,
Lakeview Terrace, California 91342.

PI1C0| pico macom, INc.

A Subsidiary of Pico Products, Inc.
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Managing service call reduction

By Robert A. Luft
Group Vice President of Technology, Jones Intercable

Don Sutton
Executive Director of Mind Extension University, Jones Intercable
Pam King

Technical Trainer, Jones Intercable

And Dana Eggert
President, Performance Plus Training Programs

Based on the industry average of 3 percent per month service call ratio
of 60 million subscribers at an average cost of $30 per call, the cable in-
dustry now experiences a service call expense of nearly $1 million per
day—and this expense continues to grow. Research by several MSOs
shows that 80 percent of all service calls are caused by problems between
the pole and the back of the TV set—i.e., the drop system, and in the
domain of the installer. Nearly 40 percent of the problems are the direct
result of poor training, workmanship and accountability of the installation
work force.

As an example, a large MSO with nearly 1 million subs documented
that its service call ratio is just at the industry average, receiving a little
over 30,000 calis per month at an average cost of $30 per call. (Most in-
dustry experts believe $30 per call to be conservative. The phone com-
pany uses $72 per call.) This means that service calls cost this MSO at

least $300,000 per month every month, or $10.8 million per year. Typical
cable systems with 10,000 subs would have $9,000 per month and $108,000
per year service call expense.

The Performance Plus Installer Program (PPIP) was introduced this year
at Jones Intercable. This approach addresses the service call problem
by ensuring that the initial installation or service call is done right the first
time. It also establishes a performance tracking and feedback system.
Unlike traditional training programs where performance peaks immediately
after thetraining session then rather quickly falls back, PPIP offers along-
term approach to performance management through ongoing monitoring.

Initially, performance expectations are established and clearly com-
municated by a policy statement from the user company for quality work-
manship and an installer handbook including company practices and
policies on installations. An evaluation of those performance standards
is achieved through a written exam and field evaluation. Performance con-
tinues to be monitored by periodic field evaluations. The program in its
complete form provides computer analysis of the initial and periodic tests,
as well as field evaluations that are graphically represented to show per-
formance trends and improvements by system, team, contractor or in-
dividuals in summary or by specific item (e.g., loose F fittings, unlocked
pedestals and grounding). Such graphic and quantitative output serves
as feedback to the installers and supervisors.

The Jones Qualified Installer Program (QIP) is not a training program

Qualified Installer Program manual

JUNE 1988
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Thirty years of service, reliability...

PASSIVES AT

700.

OH: THE HEAD END COMPANY 614-766 0874 CO: ADVANCED COMMUNICATIONS 303 596-4464
PA: JIM MORTON & ASSOCIATES 717 243 4653 FL: O.W.LINDBURG 813 371 3444
PA: TONER CABLE EQUIPMENT 215-675 2053 NY: ANIXTER TELEWIRE 800 645 9510

LINDSAY SPECIALTY PRODUCTS LIMITED 50Mary Street, Lindsay, Ont , Canada, K9V 4S7 (705) 324-2196 Telex0-6962-860
Reader Service Number 65 -‘i‘ .



per se, nor is it just a manual. Further, it is not based only on written or
field evaluations. Based on the Performance Plus structure, QIP has several
parts: 1) anillustrated installer's manual that is easy to use in the field, 2)
a statement of commitment regarding the priority for quality installations
and customer service, 3) a written self-evaluation of the manual’s prac-
tices and policies, 4) a written proctored evaluation when the installer is
ready, 5) initial and recurring field evaluations and 6) a formal method to
include the QIP results in the personnel record.

The heart of QIP is the manual, which contains everything the installer
should know about a company'’s installation practices. It is styled much
like a typical state driver’s manual, printed in a 6- by 8-inch format with
soft covers allowing easy fit in the glove box or back pocket. An effort was
made to keep the illustration-to-text ratio to about 50 percent. The text was
checked repeatedly for readability and understanding at the eighth-grade
level (a common target for manuals of this type). The manual also was
checked to ensure that there was no ethnic, age or gender bias in either
the text, illustrations or skill evaluations.

Statement of commitment

A strong statement of commitment to quality workmanship and to the
highest standards of customer service by the president of the company
is one of the most important guarantees of success for a quality-oriented
installer program. (Too oftenthe field personnel hear guidance regarding
only the quantity of daily work.) The statement of commitment includes
both the company’s and the installer’s pledges to quality performance;
it requires all company or contract installers to sign the commitment.

Perhapsthestrongest factor in early enthusiastic acceptance of the pro-
gram isthe self-evaluation feature of the manual. Every two or three pages
inthetextthere are three tofive *‘bullet questions’” covering the important
procedures or policies of the immediate text and illustrations. Readers are
abletoimmediately determine whether they fully understand that section
before going on, with the answers given in full on the next page. At the
end of each chapter is a quiz, again with the answers on the next page.
The chapter self-evaluation quizzes presented in the same format as the

final written exam builds confidence in the instailer’s ability as well as to
the fairness of the questions.

Proctored exam

No element of the program was debated more than whether it would
work best (or at all) with or without a final written proctored exam. The argu-
ment against the exam centered around the fear that the installers would
object to the requirement. The argument for the exam centered around
accountability of the program as well as the installation work force. The
decision was made in favor of the exam to ensure that the program is
scrutinized by all those invoived and that the exam remains fair, accurate,
up-to-date and carefully administered.

The last element of QIP is actual field evaluation of installer workman-
ship quality. To become a qualified installer, the candidate must pass an
initial field evaluation and recurring evaluations to maintain that status. When
ready, the instalier simply requests a field evaluation. The supervisor ac-
companiesthe installer on a regular work order and cbservestheinstaila-
tion without interfering with the job, using a computer check sheet. The
installer is rated onthe defined performance standards in all areasincluding
safety, customer service, drop procedures, etc.

When the installation is over, the supervisor more closely inspects the
drop for mechanical and electrical integrity. The results of the evaluation
are shared and discussed with the installer immediately at the site to pro-
vide more effective feedback with concrete examples.

The program requires all supervisors to perform at least five random
field evaluations for each installer under their supervision every quarter.
This requirement ensures continual focus on the program. It also provides
an important mechanism for the supervisor to *“‘schedule in" field visits
for the purpose of reviewing the installer's performance. By requiring
quarterly evaluations of all installers, the supervisor and the installer are
able to observe through graphic representation any positive or negative
performance trends in as little as six months. Because the data sheets
are optically scanned into a computer, any amount of analysis and com-
parison is easily done.

Sample QIP manual text

“F” FITTING INSTALLATION
1. Remove the jacket 4" to ‘A",
depending on the cable type.
@: Do not cut the braid or foil.
Remove the dielectric 1/8" to
1/4". Do not score the center
6} 2. Fold back the braid (and foil if
quad cable) and twist tight
against the jacket.
Eﬁmﬁm 3. Twist the fitting on reversed as
shown to smooth the foil.
4. Twist fitting on cable until
:ﬂﬂlﬂﬁ@: dielectric is flush with the bot-
ring with a hex crimper
against the front of the crimp
ring.
E]m[[]@}, 5. Trim the center conductor
1/16” to 1/8” past the end of

conductor.
tom of the fitting. Crimp the
the fitting.

Remove the locking terminator on the tap port. Spray the tap
port lightly with LPS spray. Screw the F-fitting onto the tap port
WRENCH TIGHT (finger tight plus one flat, or 1/6th turn).

If the cable system uses traps, rather than an addressable con-
verter to prevent unauthorized reception of programming, your
supervisor will provide you with the approved system procedures
for installing and removing traps.

Fill the weather boot with an approved weatherproofing com-
pound such as silicone grease. The weatherproofing compound is
the main means for protecting the connections. It is important to
use it.

TIGHTEN “F” FITTINGS

— /
Jacket = Fitting Ring \ 7/ 16 Wrench Tight =
N— — — /,{ Finger Tight +
— - B 1/6 Turn With
= —Center Conductor \ \\ The Wrend!
Dielectric - (Dielectrlc Flush With Fitting \ \ \ “Finger Tight Plus One Flat!”
e \
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Beta test

The primary reason for a controlled and limited beta test of the program
was to evaluate the attitudes and receptiveness to QIP from field person-
nel. The Jones technical department exercised some degree of caution
by introducing it to one system at a time in a total of six systems of varying
sizes and installation complexity (in-house vs. contract installers and known
high quality field work vs. known areas of needed performance improve-
ment). Any unforeseen employee concerns could be analyzed and ad-
dressed at a single system level.

As it turned out, employee acceptance was enthusiastic. And, as ex-
pected, the manual text, illustrations and test questions quickly revealed
areas requiring further change as a result of the careful review by the in-
stallers who were now agreeing to be held more closely accountable to
the stated requirements. Each system added valuable recommendations;
as a result, it was decided to form a QIP Review Committee comprised
of several "'Gold Medalist" installers.

For the test systems, a typical launch included descriptive memos to
the manager and chief engineer, as well as a scheduled date where all
field personnel could be present for the rollout briefing. At the meeting,
the whole scope and intention of QIP was explained. Following this was
a pretest and field evaluation of recent installation workmanship and
practices.

The participants were challenged to improve their understanding of com-
pany installation practices, and a contest among the beta test systems
was developed to reward the team with the most improved written test
scores and field evaluation scores. Thisteam concept as well asindividual
achievement was purposely developed to foster positive peer pressure.
In addition, it helped the participants recognize that the public perceives
the company as a team or single entity. Poor driving habits in a service
vehicle, rude attitudes or poor workmanship of any one member reflects
the entire team.

A second briefing was held after 30 days; at this visit, a written exam
and field evaluation were given. The exam, as with the first, was graded
onthe spot. Exam and field evaluation improvements were discussed in
full

One of the most important findings during the beta test period was the
need to have a formal waiver policy of specific practices and procedures

Field evaluation checklist

¢ POD Sequential

¢ Random POD

¢ Dynamic Random POD

e True 30-Second Spot Random Access
e Multiple Levels of Software

e Genuine Customer Support

¢ Road Blocking Capability

o Extensive Report Package

¢ Field Proven Product

For more details, call

(717) 267-3939

or stop and see our products at
the Cable-TEC Expo, Booth #437.

See us at the Cable-Tec Expo, Booth 437.
Reader Service Number 23.
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Qualified Installer ID card
QUALIFIED
INSTALLER

¢ 0

has successfully completed the Qualified
Installer Program.

Date of Issue

Name
System Issued
Address

Signature

that were unsuitableto a particular system for one reason or another. Climate
differences between systems is one such justification. For example, long
periods of significant snow cover prevents burying of drops for many
months at atime. Very dry climates eliminate the need for extra boots and
silicon gel weather protection.

The waiver policy requires the chief engineer and manager to make
aformal request for a variance on a specific form, stating the reasons as
well as a draft of the specific changes to the text, illustrations, test ques-
tions and field evaluations. The self-mailing form is returned upon approval
by corporate engineering for implementation and permanent filing.

Implementation and results

QIP implementation began in late November 1987 and is proceeding
smoothly and similarly to the beta test launches. New systems continue
to be launched at a rate of several a month, with full implementation of

all 65 Jones systems by the end of the year. It was later decided that a
20-minute videotape explaining QIP as well asa strong facilitator's guide
would allow all remaining systems to implement QIP totally on their own
and at their own pace.

During the implementation the company realized how significant QIP
was in terms of positive individual and team morale. For the first time, in-
stallers were observed during lunch and breaks discussing company prac-
tices and procedures. It also was recognized that reaching the full qualified
installer status was a highly sought and prized accomplishment. The com-
pany feltamore visible indication of aninstaller reaching this status should
be developed. Hence, along with a special patch, a new qualified installer
picture ID is issued.

Jones is also rolling out a comprehensive electronic mail system to all
of its cable systems. QIP facilitators and corporate staff will then be able
to communicate via computer to ensure an ongoing flow of information,

Permatrap
R < IS

Date Coding Stamped Into Metal Sleeve

® Nonremovable Crimped Sleeve.

@ Passband Range Low Band, 450 MHz min.
@ Passband Range All Others, 600 MHz min.
@ RTV Instead of *'O’’ Ring Sleeve Seal

Return Loss Typically 15 dB Min.
2 Elements More To Improve Return Loss.

® Rubber Connector Seal.

® Rubber Male Pin Seal.

® Improved Return Loss At All Frequencies To
Improve Match And Ability To Use Several
Traps Without Signal Loss.

- -, <

100% Urethane Filled

® Superior Sleeve Seal With Moisture Cure
Adhesive.

® Completely Shockproof.

©® Superior Temperature Stability.

Introducing

N =
“w
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Recessed Connectors for Additional
Positive and Negative Trap Security.

“R” Series Trap for Tap Port Mounting
Drop Cable Fitting is Metal Shielded
Uses Standard Trap Install Tool.

“RR” Series Trap for Pedestal Security
and Apartment House Postive Traps.

Also Uses Standard Trap Install Tool.

AT
V' 7/ T\N N

Northeast Filter Co., Inc.

Northeast Filter Co., Inc.
6602 Joy Road
East Syracuse, NY 13057

PHONE: 315-437-7377
315-437-7378
FAX: 315-437-7379 pmADE

U.S. PATENT IN
4,701,726 U.S.A.

2 Year Warranty Free Color Laminated Label
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We’re out to convert the cable industry.

Panasonic’s new TZ-PC 140/170 series cable
converters carry the industry’s first 5-year

warranty.

Reliability. It's what you demand from CATV converters. It's how you
avoid costly service calls and replacements. Its what you expect from
Panasonic.

Now, Panasonic, the industry’s leader, proudly unveils a new
standard in reliability: the new PC 140 and 170 series cable converters.
And we're backing them up with an unprecedented 5-year warranty.

That 5-year warranty covers a high-performance package:
550-MHz/85-channel, phase-locked synthesizer circuitry, an all-
function, wireless remote, built-in BTSC stereo-compatibility and
Up-Down Channel Scan. Plus Sleep Timer, a Parental Guidance
Control option and more.

For product or dealer information, call (201) 392-4709.
Panasonic’s new PC 140/170 series cable converters: the
means to end-user satisfaction.

Panasonic
CATV Products

See us at the Cable-Tec Expo, Booth 221. Reader Service Number 25,
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support and feedback on QIP.

The results of QIP are already very favorable, considering that for many
systems the program is just starting. These early results also show that
positive impact to the company as a whole will far exceed the initial goals
and projections. Using the six beta test systems, Figure 1 shows a before
and after comparison of the written test scores on important installation
practices and procedures. Performance improvement on these scores
is seen as very significant because without a firm understanding of exact
performance expectations on service call-producing operations, the in-
staller and company are doomed at best to mediocre execution. While
there is still room for improvement in this area, observers agree that the
difference between a mid-60 percent score on installation requirements
and a high-80 to low-90 percent score as a company-wide average is in-

Prerequisite to a
training program

By Pam King
Technical Trainet, Jones Intercable

Do | put on my steel-toed boots today or my open-toed heels?
Do | load up my briefcase or grab my SAM 1? | had to make these
decisions many mornings as | learned the installer side of CATV.

Many times when the final product is presented in a nice, tidy
format, the assumption is made that it was always this easy. This
assumption could be made regarding the Jones Qualified Installer
Program (QIP) but it wasn't always that way. It is not too difficult to
read a book and write a training guide based upon what was read.
However, gaining knowledge first-hand brings life, strength and real-
ity to the final product. If a program does not reflect real life,
employees are not going to follow it.

One of thefirst steps in beginning this particular program involved
gathering the necessary field experience to complete such a proj-
ect. Since | had started with Jones in its corporate office, | did not
have the opportunity to work my way up through the ranks as many
technicians and corporate engineers have done. As part of my train-
ing program, | became a part-time installer.

| worked as an installer two days a week for about seven months.
While at one of the Jones systems, | bounced ideas off any tech-
nicians | might've been working with on a given day. They were
always willing to give me their opinions (even those | didn't want
to hear!). This was more valuable for me than learning how to con-
nect the converter to the customer's television (and it was easier
than pole climbing). Carrying large ladders around was not an easy
task. Personal scheduling was also a challenge. Many days | had

STILL THE BEST TAPS
EGONOMICGALLY PRIGED!

R M s INTERNATIONAL, ING.

40 YEARS EXPERIENCE

The Non-Corrosive
2, 4, and 8-way Multi-Taps
with Brass 'F’ Ports will stand-up
under the most adverse conditions.
5—-550 MHz bandwidth.
Call for price and delivery!...

621 ROUTE 46, HASBROUCK HEIGHTS, N.J. 07604
CALL COLLECT: (201) 288-8833 (New Jersey Only) —

FAX: (201) 288-1625

TOLL FREE: (800) 223-8312

(Continental U.S.A., Puerto Rico, U.S. Virgin Is.)

See us at the Cable-Tec Expo, Booth 210. Reader Service Number 26.




Broadband:
For the best in distribution amplifiers

Broadband Engineering offers a distribution excellent heat transfer from active devices for
amplifier for every application from the lowest long life and reliable service.
SHREILG hlghest p erformance SIRBLLL U And we don’t forget maintenance either. Our
and SMATY installation. . . .
hybrids are installed in sockets so that replace-
Flexibility to meet demanding system require- ment is quick and easy and down time short.

ments is our goal with: , . . .
& We don’t cut corners in design, we engineer the

¢ Bandwidths up to 550 MHz best.
® Gains from 14 to 50 dB

® One and two-way operation

¢ Sub, mid and high-split options

e Standard or power doubler hybrids

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

Extruded aluminum housings insure

For quality, performance and service, call Broadband

(T3] BROADBAND

Quality and Innovation

See us at the Cable-Tec Expo, Booth 214.
Reader Service Number 27,
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Signal
Leakage
Will Soon

Affect More
Than Your
Delivery of

Product.

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.

£

CATV
Subscriber
Services, Inc.
808 Summit Avenue

Greensboro, NC
27405

919-273-5553 (in NC)
800-334-0860
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two or three changes of clothesin my car, just so | could be prepared

1 for other appointments.

Then the actual writing began. The QIP committee was made
up of a variety of people with a wide range of experience, including
two degreed engineers, an industry consultant knowledgeable in
writing CATV training programs, an expertin education and afield
technician who was recently an installer. The diversity of talent in
this group was a strong contributing factor to the success of QIP

Our field tech, Charlie Turner, brought much appreciated input
to our group. And, partly because of his assistance with this pro-
gram, he was the first field associate to be awarded the special
Installer Recognition Award.

The QIP committee met about every two weeks, typically during
the evening (these meetings were in addition to each associate's
workload) and the meetings were long. As we went through the
text, chapter by chapter and sometimes word by word, time ticked
away. As the evening wore on, we sometimes found ourselves
changing a word back to one we had changed from the previous
week. After meeting for three months, we came up with a final
manuscript.

When the program was about 80 percent complete, we con-
ducted a beta test in six of our systems throughout the country. This
is where the mostimportant part of the development occurred: the
L input we received from these systems was invaluable. Before final

publication, we had a new cansultant review the text for readability.

QIPis presently being launched in all 65 Jones systems. A major
] update s already planned for this summer. Having 1,000 associates
giving feedback is a good way to improve a program.

Isworking as a part-time installer enough to fully understand the
job? No, the work | did just skimmed the surface. Nothing can replace
years of experience in a system and being able to actually “feel"
the job. But it was a very valuable and important tool for training
program development. This summer, plans are being made for addi-
tional field training, for the Qualified Technician Program.

' deed a significant improvement.

The question then turns to whether QIP is actually producing better
workmanship and procedure compliance in the field. Figure 2 shows the
percent improvement in installation quality as measured by the evalua-
tion data sheets. The most impressive result, steady reduction of con-
trollable service calls, is as yet simply too soon to reliably measure. We
must remember that today's service calls are the result of poor practices
that occurred months or even years prior. Even the most successful in-
stallation procedures will take some time to fully address years of less struc-
tured performance management.

Reprinted with permission from the National Cable Televison Association's
"*1988 NCTA Technical Papers."

|

Figure 2
. 200

40% -

2349 .
' el N\ o

' 10%

Overall Looss F Ground Levels

1 % of improvement

COMMUNICATIONS TECHNOLOGY



GEOMAX-10:
10 Channel Modular
Headend Processing System

If equipment space in your rack is a problem, make room for the
Geomax-10. This breakthrough in packaging technology equals the perfor-
mance of conventional head ends 10 times its size and twice the price.

Each Geomax-10 is custom designed, assembled, burned-in and
rigorously tested to your specifications; providing up to 10 modular AGC'd
amplifiers and modulators. In each 3.5 inch high rackmount case.

RELIABLE POWER

Continuous, steady operation is ensured by the Geomax-10's low power
consumption of just 35 watts and
automatically switched-in standby
power supply. Each individual
amplifier and modulator module
uses only 1 watt of power.

LOW INPUT,
HIGH OUTPUT

Our enhanced amplifier design
allows input levels as low as 0dB
to provide the clearest of pictures with full output and AGC. The superior
hybrid push-pull output amplifier module produces an undistorted 60dB
output with 10 channels.

The Geomax-10, it's Modular!

| INTRODUCING
ACE
TECHNOLOGY

Conventional 10 Channel Off Air
Processors and Modulators

EASY TO INSTALL, EASY TO USE,
INEXPENSIVE TO SHIP

Our completely modular approach, coupled with ultra lightweight con-
struction (25 Ibs. for a complete 10 channe! unit) makes the Geomax-10 one
of the easiest head end processing systems to use and install.

Field channel changes are as easy as plugging in a new module.

And installation couldn't be quicker. Just plug in the input and output
cables. Your done.

EVEN MORE GOOD THINGS
IN THIS SMALL PACKAGE

The Geomax-10 delivers all this performance and much more. Our sales
representative can show you how this compact powerhouse can dramati-
cally improve your operation.

So if you only have room for the best equipment with no room to spare,
get the Geomax-10. It's a small wonder in the space race.

PICO MACOM, INC.

A Subsidiary of Pico Products, Inc.

12500 Foothill Boulevard ¢ Lakeview Terrace, California 91342
818/897-0028 * Outside CA 800/421-6511
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Providing needs-based training

By Alan Babcock
Acting Manager, ATC National Training Center

How do you know the training you are pro-
viding your people is of any value? If you spend
$300 or $1,500 to send an employee through a
training program, how long will it take to realize
abenefit to your organization to offset thatinvest-
ment? Can a professional organization guar-
antee improved performance of your technicians
if they passed a test? If anyone could answer
these questions, definitively, every technician
would beinvolvedinthe BCT/E Certification Pro-
gram of the Society of Cable Television
Engineers, every cable operator would have on-
going training programs and my job of increas-
ing enrollment in ATC's training courses would
be easy.

| have encountered service technicians who
don’'t have signal level meters—let alone know
how to use them—and headendtechnicians who
crimp connectors with lineman’s pliers. Today we
are planning for fiber backbones and high-defi-
nition television; how will today's technicians
function in tomorrow’s cable systems? Training
must be the answer. And yet, how do we know
whether to show them how to use crimpers or
fusion splicers, SLMs or optical TDRs?

There are two types of training we can and
should provide to our installers, technicians and
engineersif we as anindustry are to be success-

ful. We'll call these “‘job skills' and *‘knowledge
enhancement.” Job skills training provides in-
struction on the use of crimpers and SLMs. Itin-
volves the learning of functional skills necessary
for the performance of the job as it is today.
Knowledge enhancement may include the learn-
ing of some specific skills such as the use of
OTDRs, but primarily exists to provide the stu-
dent with the knowledge necessary for further
growth withinthe industry. Itteaches the student
to become a student, to apply existing knowl-
edge in solving today's problems while looking
for new and unique ways to address tomorrow's
needs. To determine the type of training
necessary for yourself, your fellow workers or
your employees, you should perform a needs
analysis.

Needs analysis

Theterm *‘needs analysis’’ has been used for
many years in training and development circles,
but many technical supervisors or employees will
be unfamiliar with it, *'Troubleshooting’ would
be a more comfortable term for us to use, since
needs analysis is nothing more than determining
what type of problem exists and defining pos-
sible solutions to the problem. We have a feel-
ing thattraining of some type is needed to solve
some of our technical problems. But, before you
define training as the solution to your problem,

let's do some troubleshooting.

Decide on an area of your operation that isn't
working as well as you would like it to. Maybe only
one or two service techs seem to be ableto ade-
quately solve customer complaints, maybe you
have noticeable intermod in your headend or
perhaps several employees have fallen off poles.
It doesn't really matter where you decide totarget
your troubleshooting, but pick only one problem
at a time to work on.

Now try to determine as exactly as possible
what the problem really is. Don't just look at the
symptoms of the problem but analyze the situa-
tion as you would troubleshoot a reception prob-
lem. Don’t assume only two techs know how to
use SLMs; test them and find out. Ask the cus-
tomers what happened. Investigate the types of
problems the techs seem to be unable to solve.
Are the problems low signal, distortions, ingress/
egress, powering or something else? Remember
your troubleshooting days—you can't fix the
problem if you don't know what it is,

The analysis process should be exhaustive,
If you exert a lot of effort, you will be much hap-
pier with the outcome later. For our example, let's
assume you have discovered only two of the ser-
vice techs are equipped SLMs. Everyone claims
to know how to use them but there just aren't
enough to go around and the maintenance techs
have the rest of the meters. The two servicetechs

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

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

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

models, with working heights up to

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

* Ready To Go

Mounted on current
model chassis.
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For the name of your
Versalift Distributor,
call:

3

MANUFACTURING COMPANY

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




Strongest link.

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/K is 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.

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

\\/

See us at the Cable-Tec Expo, Booths 215 & 217.
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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.

MacroKeys

One button macro keys allow multiple
functions to be stored and implemented
by pressing a single keystroke.

Audio/Visual
Compatible

The UNIWAND enables the \' Consumer r"endly

subscnber to control any product | . . = == The UNIWAND is a quick learner!
Its extended database eliminates the

VCRs, all CD players and «.) TVs ,///; IF""’ ‘\g“’}:‘ | need for extensive and time
q 17 i

-( - consuming learning modes.

The color coded keys are easy to

manufactured with IR remote P !
capability. B ylr S " I ﬁ"

Latest Technology

The UNIWAND is manufactured ~
under the most resamt ”mﬂ’
techniques. The dathbm
continuously as new ond.&li
implemented by the m

It has the capability to comiot.‘
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
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.

read and easy to use. The subscriber
can operate the UNiWAND by
learning just a few simple steps.

The UNiIWAND 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 tollfree
800-777-2259 or
(303) 694-6789 today!
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are the more senior and the remaining techs are
already working with them to determine which
calls can best be done without the use of meters.
Granted, thisisn't an ideal situation, but the solu-
tion to this problem certainly isn't training.

Initially, we thought the problem could be a
training problem. As much as | hate to admit it,
training won't solve all of your problems. Asamat-
ter of fact, if you don't troubleshoot to find the
actual problemin a situation similar to our illustra-
tion, the trainer would get blamed for not fixing
a problem that didn’t exist anyway. If the other
service techs had been sent off to schoolto learn
to work SLMs, you would have been sorely dis-
appointed after they returned to the job to dis-
cover you still only had two service techs solving
customer signal reception problems.

Let's retrace our steps and change the out-
come of our hypothetical situation. The service
techs really don't know how to use an SLM. Now
we have a training problem. Often, situations we
have observed seem to have training solutions.
If this is the case, we now need to determine
whether job skills or knowledge enhancement
training is appropriate for the technicians who
need training.

Job skills training

Job skills training is a fairly new area for our
training center; it is designed for people who
need or want primarily to become functional in
a particular job. Service techs may want to know
how to use an SLM to determine whether a cus-
tomer has sufficient signal levels, but they don’t
need to know or want to know what a dBmV or
the electrical equivalent circuit of a piece of coax
is. Thetechs need to be able to troubleshoot the
customer’s drop but don't need to know that
noise and distortions increase by 3 and 6 dB,
respectively, through an amplifier cascade.

We have found many people who need to be
proficient in their job duties but don't have the
electronics education to fully understand the
whys or hows of the more advanced theory of
cable TV. It is extremely difficult to teach tech-
nicians who have no formal electronics educa-
tion why distortions exist or increase in an
amplifier cascade. Onthe other hand, itis possi-
ble to teach them what proper amplifier levels
are and why they need to maintain the plant ac-
cordingly. Installers without an extensive math
background can’t be expected to understand the
CLtformulas butcan be expected to know if they
don't helpinthe reduction of signal leakage the
cable system could be fined or shut down.

Knowledge enhancement

Many technical employees have a desireto ob-
tain, or already have, formal electronics educa-
tion. They want not only to know how to do their
jobs but how to improve the existing system
through applications of new technologies or find
new and unique solutions using existing tech-
nologies. These employees will become the key
individuals as new technologies (such as fiber
optics) are incorporated.

Knowledge enhancement is education rather
thantraining. It is expected that people receiving

this education are able to apply the knowledge |
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to related situations rather than just the specific
situation for which they were trained. For ex-
ample, individuals may be educated inthe opera-
tion and use of a spectrum analyzer. They may
learn this operation and use as related to, say,
an HP 8558 but will be able to apply the knowl-
edge to any spectrum analyzer. On the other
hand, job skills training may have taught students
to use a particular make of cable locator but they
may not be able to apply that knowledge to other
brands.

It is this application of knowledge that distin-
guishes the differences in the people who par-
ticipate intraining programs. In many instances
itisn't the supervisor but the student who decides
what type of training is appropriate. Within our
training program the determining factor be-
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comes a function of how much (if any) formal
electronics education the student has. Mostly,
the determining factors as to which type of train-
ing is valid are the student’s wants and needs.

Because every situation is different, it is the
trainer'stask to provide training or education that
will fit each situation and motivation. It becomes
the supervisor's and the student’s task to rec-
ognize the motivation within the potential student
and selectthe proper type of education tofitthe
situation and the motivation. If an effortis made
to determine the needs and wants of both the
student and the company with training provid-
ed accordingly, you will see a return on your train-
ing investment. That return will probably be so
great that you will soon find you can't afford not
to train your employees.
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Sadelco, Inc.

75 West Forest Avenue

Englewood, N.J. 07631 201 569-3323
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Training in the use of fiber optics

By Rebecca S. Frye
Training Supervisor, Siecor Corp.

Fiber optics is well entrenched in traditional
telephone installations and is becoming the
medium of choice for cable television. If you're
considering fiber as a transmission medium, the
time to begin training is now. Optimum training
in fiber can be broken down into three stages:
fundamentals, basic skills with hands-on expe-
rience and supervised field experience.

Fundamentals: Anyone involved with a fiber-
optic system—from decision-making managers
to field personnel—should understand its basic
principles. Don't be put off by the theoretical or
mathematical properties associated with fiber.
You won't require an engineering degree to
master the fundamental principles of how and
why it works. In simple terms, fiber optics involves
the transmission of information by light pulses
rather than RF signals. In a basic system, RF
signals are converted into light and transmitted
over a hair-thin glass fiber in digital or analog
fashion. Atthe receiver end, itisconverted back
to RF.

Single-mode fiber offers a number of advan-
tages to CATV in addition to its small size and
weight. Its channel capacity (i.e., bandwidth) is
almost unlimited, and its iow-loss characteristics
reduce and in most instances eliminate the need
for amplifiers. Also, the optical signal isimmune
to electromagnetic interference.

Basic skills and hands-on training: Once the
fundamental principles are mastered, field per-
sonnel should learn the basic skills with use of
associated equipment. While this hands-on ex-
perience can be in a controlled environment, it
should simulate the actual application as much
as possible. How thistraining is given will depend
onthe structural organization of the field crews.
For this discussion, two groups’ needs will be
addressed: construction and maintenance
crews.

The construction crew, often subcontracted for
specific jobs, requires a working knowledge of
coaxialcable, as well as the specific requirements
pertinent to fiber-optic cable. There are many
similarities, but the use of fiber will require addi-
tional skills and insight. For example, fiber has
aminimum bend radius that must be maintained.
Exceeding the radius might result in temporary
or permanent signal loss. For many reasons,
splicing should be minimized. Cable lengths of
20,000 feet are routinely installed. This requires
proper planning and technique.

Even though some of the hardware (eg.,
closures) will be familiar to those who have
worked with coax, the crew also needs to master
proper fiber handling and storing procedures to
avoid fiber damage or breakage. Splicing and
termination methods will vary depending onthe
specifications of the application. Workers should
be familiar with the various options:

questions:

d) Is on-the-job training available?

a) What is the maximum class size?

provided for each student?

6) What is the course location?

1-5 again.)

Choosing the best training program

Before investing your money into a training program, invest a little time and ask some

1) Do | want to attend a seminar course that provides a general understanding of the
subject matter or a hands-on type course that teaches skills?

2) Are all of the topics that | want to learn about covered in the course? If not, will the
supplier customize a course to meet my specific requirements?

3) If the supplier provides customized training, ask these questions:
a) What is the development fee for customizing a course?
b) Is there a minimum number of students required for customized courses?
c) What lead times are involved with customizing a course?

4) If the course claims to provide hands-on training, ask these questions:

b) How many instructors are available per student?
¢) What is the student/equipment ratio?
d) How many “‘consumable" items (connectors, mechanical splice parts, etc.) are

e) What percentage of the course is actually spent performing hands-on tasks?
5) What qualifications does the instructor have?

a) Does the instructor have field experience?

b) How long has it been since the instructor actually worked in the field performing
the same tasks being taught in the classroom? Does the instructor plan to con-
tinue gaining field experience as well as instructing in the classroom?

¢) Will the instructor or someone with comparable expertise be available to answer
questions after course completion? (i.e., Can you call the instructor once you've
returned to your normal job to ask a question?)

a) Can this course be offered at your site for a group of students?
b) Doesthe quality of the course remain the same regardless of location? (Ask questions

¢) How does location affect the price of the course?
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® Field splice points: Fusion, single-fiber
mechanical or multiple fiber array.

® Termination points: Pigtail splicing (by fusion
or single-fiber mechanical means), field in-
stallation of optical connectors and installa-
tion of preconnectorized cable.

Since different applications will call for different
methods, training should involve experience
using all of these termination options. Becoming
adeptinthe use of allmethods will resultinamore
versatile construction team.

After thefiber has beeninstalled, the construc-
tion or maintenance crew will need to perform
final acceptance tests as well as routine optical
tests to ensure the system is operating according
to specification. Thisincludes continuity testing,
testing with an optical time domain reflectometer
(OTDR), and end-to-end attenuation testing to
measuretotal system loss. All test results should
be accurately documented for future reference.

Maintenance teams should have a plan in
place and the personnel to restore a system as
quickly as possible inthe event of a break inthe
fiber. Members of the crew should be versed in
their specific responsibilities and know what
materials are available. Routine drills are recom-
mended. Inthis case, time is money, and preven-
tive maintenance pays.

The operation of test equipment also becomes
important for maintenance and troubleshooting.
Personnel should be able to perform end-to-end
attenuation tests, as well as fault location using
anOTDR. After thefaultis located, the team must
repair the damage as quickly as possible. The
restoration may require the replacement of a pig-
tail, optical connector or splicing in a new length
of cable. Regardless of the requirements, alf
workers should be prepared to perform their
specific functions quickly and accurately.

Field experience: Once the crews learn the
basic skills, supervised field training is recom-
mended. The length of time required for detailed
supervision will depend upon the expertise of
each crew.

For companies with limited time, personnel or
budgets, a shorter, more concentrated training
program may be needed. On-the-job training
(OJT) focuses on the specific needs of a par-
ticular installation. The main advantage of this
method is that the program usually requires a
shorter time away from the jobfor classroom work
(usually one-half day), with “‘earnandlearn” field
experience.

Here's an example of the requirements of a
specific OJT experience. Let's assume the ap-
plication requires crews to pull one cable through
a duct between two buildings. Optical connec-
tors will be installed on the fiber that will terminate
in a patch panel. An attenuation test and docu-
mentation are required.

The OJT would include: installing a pulling
grip, cable placement techniques, cable han-
dling and stripping procedures, field-installing
connectors, loading the connectorized cableinto
the hardware, end-to-end attenuation testing and
documentation. While this training seems in-
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Any course designed for field personne
must emphasize hands-on experience with

equipment.

volved, it provides field personnel with just the
specifics of the particular job involved. One splic-
ing method is taught and one type of hardware
isused. Ifthe nextjob is different, additional train-
ing is required.

Selecting the best training program

The number of fiber-optics training programs
has soared over the past several years. Manufac-
turers, consultants, industry organizations and
independent firms are among those opening
their doors to potential fiber-optics users and
handlers to prepare them for the evolving tech-
nology. But how can you be sure you'll get your
money's worth? Before selecting atraining pro-
gram, research the potential educators
thoroughly to ensure the training will provide the
skills that best suit your particular needs. Here
are several areas to investigate:

1) Extentofhands-on training: The experience
of working with the tools of the trade is perhaps
the most valuable part of any training program.
This is especially true in the case of an evolving
medium likefiber. Any course designed for field
personnel must emphasize hands-on experi-
ence with equipment for installing, splicing,
testing, troubleshooting and maintaining a fiber
system. Examine the amount of experience
offered; don’t be fooled by abbreviated courses
claiming to provide extensive hands-on work.
Learning how to operate equipment and tools
properly takes time. Ask the instructor what
percentage of the program will involve actual
equipment use. An effective course will ensure
that atleast 75 percent of the instruction is hands-
on training.

2) Class size: The size of each class also
reflects the training's effectiveness. Smaller
classes, with no more than six to eight pupils, per-
mit more hands-on experience.

3) Student/instructor and student/equipment
ratios: Also affecting hands-on participation are
the number of trainers and the amount of equip-
ment provided during class sessions. There
should be one instructor for each four to six
students. No more than three students for each
piece of equipment provides optimum
experience.

4) Qualification of instructors: Verify the
credentials of the training program'’s faculty;

The Super 600 Degczal, SLM makes every
CATV Technician Super Efficient.

check-out these features. . .

m llluminated Microameter and LCD Readout
m Key Pad Selector for Frequency/Channel

m Ruggedized case — High Impact 1” Foam
(all around)

m Automatic Shut-off protects Ni-Cads

m Level Accuracy: +0.5dB

m Frequency Accuracy: +20 KHz

m Frequency Range: 4.5-600 MHz (standard)

The Super 600 Dégczal beats
the #*%e ¥/ out of the competition

... why settle for less ?

®

585250

FREQUENCY / CHANNEL

[1][2] (3]
[4](5](6][«]
[7](e][9](4]
[ ][o]feua[¥]

$30eIC0,INC. Z5ievcis i isess | 201-569-3323
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7 ~~~ AND STILL GROWING!

%% 7" Total Student Enroliments: 26600

1988 Student Enroliments to Date: 1750
The National Cable Television Institute

Our Credentials:

¢ 20 Years of Training Excellence

* Created In 1968 For The CATV Industry By Industry Leaders
¢ Acknowledged Leader In CATV Technical Training

¢ 24 Of The Leading 25 MSOs Are Actively Engaged
In NCTI Training Programs
¢ \X/ell Over 4000 Students Representing 2600
Systems Are Currently Enrolled

Send For Your Free Training Kit Today

CT 6/88

Company .

Address _Phone

/ City___ State zIP
= Mail this form to: NCTI, PO. Box 27277, Denver, CO 80227.

For more information call (303) 761-8554.

The CATV Training People Since 1968
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! COMPATABILITY.

THE SMART ALTERNATIVE

-

US ELECTRENICS

600 D. NO. BICYCLE PATH « PORT JEVE, N.Y. 11776

For product information call:
(516) 331-2552 (N.Y.)

04) 543-0716 (N.C.)
(516) 331-1833
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WITHOUT A LINE-
WARD CABLE
LAYING MACHINE
YOU COULD BE
MISSING THE
BEST BUY ON
THE MARKET!
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See us at the Cable-Tec Expo, Booth 201.

theory as well as practical experience are essen-
tial. The instructors should be experts regarding
the principles and applications of fiber. They
should become students themselvesin order to
keep abreast of the fiber-optics information ex-
plosion. Regular field experience also ensures
aqualified teacher. Often, field engineers arethe
best instructors because they have a keen under-
standing of the technology and can simulate
actual field situations for the class.

5) Up-to-date equipment: The most current
fiber-optic products are the best tools for train-
ing. You canthen be assured your staff members
are learning the latest in technology. Most equip-
ment hasthe same basic theme, so learning any
vendors’ equipment will allow crossover to take
place easily.

6) Course materials: The instructional
materials should serve as a reference source
once you graduate. Its usefulness and applica-
bility to your needs will come in handy at a later
date,

7) Custom designing: Research the pro-
posed curriculum. An organization with a high
quality program will spend time learning your
group’s specific requirements and then make
sure the course material matches those needs.

8) Flexibility in location: Where are the fiber-
optics courses taught? Will the instructor travel
to your site totrain? This information can provide
valuable preparation material. It may prove most
cost-effective totrain several people at your facil-
ity. Keep in mind that leaving the workplace—
whether it be acrosstown or acrossthe country—
can remove the distractions of the job. Find out
if classes will be taught where you need them.

9) Scheduling: There may be a time when
conflicts arise and you may need to postpone
attending a course. Be sure to check ahead of
time to see if fees can be transferred to a later
session. How often a course is scheduled also
reflects the availability and flexibility of the train-
ing program.

10) Follow-up: in addition to the reference
material, the training organization should be
available and willing to answer questions that
may arise after the training is complete.

11) Cost: While the fee for training is always
animportant consideration, it should not be the
sole determining factor. Often, hands-on train-
ing will cost more than seminar sessions. if the
course is good, the up-front investment quickly
pays for itself through the quality of workman-
ship and service provided by your staff, Training
costs money, butignoring or receiving poor train-
ing ultimately can prove more expensive.

Gaining momentum

No matter what your requirements are, don't
shy away from fiber because it's different or
foreign. Everyone whois now knowledgeable in
fiber optics had a beginning point, when terms
were unfamiliar and concepts and products were
new. Fiber optics is rapidly gaining momentum
inthe CATV market, and it won't be long before
you will be faced with making decisions regard-
ing the use of fiber. A good fiber-optics training
program can help you close the technology gap,
intelligently assess the market and assess your
own needs. Learn now; don't pay later.
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The SCTE’s role as a training resource

By William Riker
Executive Vice President

And Howard Whitman
Manager of Editorial and Promotion, SCTE

We live in an age in which quality counts and
consumers will settle for no less than the best.
In such times, we cannotundervalue the impor-
tance of training. As we face growing competi-
tion from such newcomers as SuperVHS and
high-definition television, the cable TV industry
must strive to achieve and maintain a level of ex-
cellence that will keep subscribers satisfied and
attract new ones to our services. The best route
to fulfilling these goals is to educate personnel
on all levels, from installers to engineers to CSRs.

Education sometimes is viewed as nothing
more than the development of skills in prepara-
tion for the execution of specific tasks, to be
discontinued once the tasks come to fruition. In
other words, you learn how to do something, do
itand continue to do it. Butthe only way for one’s
skills to evolve is to continue developing and
improving them through further learning. Our
industry must realize thisif itisto be acontender
in the ongoing competition for the consumer
dollar.

Thereismore at stake herethan just business
considerations. We must take pride in what we
do and persevere, confident in the knowledge
that we provide the best possibie service. Addi-
tionally, don't we all gain a degree of satisfaction
from helping others, even if helping others is our
source of livelihood?

itis for these reasonsthat educational organ-
izations such as the Society of Cable Television
Engineers (SCTE) were formed. By providingin-
dustry personnel with technical training pro-
grams, the SCTE hopesto improve performance
in all aspects of operations, resulting in an im-
proved level of service, a flourishing industry and
ultimately, a satisfied public.

Training opportunities

The SCTE offers a number of training oppor-
tunities, includingits annual CableTec Expo, the
training and CATV hardware conference that
allows industry manufacturers and suppliers to
meet with system technicians and engineers. The
expo offers ‘hands-on" instruction as well as
technical seminars and demonstrations on
proper equipment operation.

For those who are unable to attend the expo,
training also may be derived at one of the many
technical seminars conducted by the SCTE's 43
local chapters and meeting groups. These
organizations can be found in accessible loca-
tions throughout the United States and the
Caribbean. Seminars organized by these groups
feature presentations by respected industry pro-
fessionals and are valuable forums for technical
discussion at the local level, expanding each
member’s knowledge while aiding in individual
development.

Training seminars may be prohibitive to some
due to inaccessibility or time constraints. For-

COMMUNICATIONS TECHNOLOGY

tunately, the SCTE has developed a method of
bringing technical seminars toindustry person-
nel everywhere. Our Satellite Tele-Seminar Pro-
gram provides videotaped technical training pro-
grams each month, making them available for
systems across the country to downlink and
record. These programs may be received by any
system and recorded for immediate and future
employee training purposes. The SCTE also has
recently premiered a new series of product-
specific Tele-Seminar programs, developed to

"The only way for one’s
Skills to evolve is to
continue developing
and improving them
through further
learning.”
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Youd Expect A Family As Distingrushed As COORTo
o Produce glorc Than One PhD.

And it has. The latest member of our family
to earn 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 a
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
a wide 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

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.
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assist in training technical personnel in the use
of specific companies’ products lines.

Seminars are not the only available means of
technical education, however. The Society's
Broadband Communications Technician/Engi-
neer (BCT/E) Certification Program is also a
valuable method of enhancing an individual's
personal development within the industry.
Through a challenging program of study and
testing, a candidate for BCT/E Certification
receives much more than a certificate, gaining
valuable knowledge and experience as well as
ameans of evaluating professional abilitiesin the
process.

In hopes of furthering its goals of a well-
educated technical community, the Society is
currently preparing another certification pro-
gram. This one is directed at the industry's
numerous installers. Candidates for Installer Cer-
tification will not be evaluated purely on their per-
formance on examinations. Other means of eval-
uation will be utilized, such as field exercises
testing a candidate’s skill, experience and prac-
tical knowledge.

The Society's emphasis on training will only
grow stronger in years to come. With the recent
addition of Director of Chapter Development and
Training Ralph Haimowitz to the Society's na-
tional headquarters staff, the SCTE will concen-
trate its efforts to provide training opportunities
to the industry. In addition to acting as a liaison
between the national headquarters and the local
chapters and meeting groups, Haimowitz will be
working to upgrade and increase the Society’s
training materials and information and develop
new technical training programs that will be
made available to systems throughout the
country.

The bottom line

Beyond the educational and personal benefits
of training, however, one must notignore the bot-
tom line, which is that the SCTE can save system
managers money. According to research com-
piled by Jones Intercable’s Pam King and TCI's
Tom Elliot, arandomly chosen system with 18,118
basic subscribers reported 7,627 service calls
in 1985 from customers, of which 2,957 or 16 per-
cent were drop related. The per-subscriber cost

for drop calls only for this year (based on an
average cost of $32 per subscriber call) was
$5.22.

This same system instituted a training program
and quality control awareness campaign in the
following year. Although its number of basic
subscribers rose to 22,849, only 6,879 service
calls were reported, of which 2,995 were drop
related. The percentage of subscribers with
drop-related calls went down to 13 percent (a3
percent decrease from the previous year), while
the cost per subscriber for drop calls has shrunk
to $4.19, This represented a 20 percent decrease
in service costs to the system over the course
of one year as a result of a training program!

Surveys also showed that on a national level,
drop related calls represented 40 percent of all
service calls. Half of these drop calls were con-
trollable and could be avoided through proper
training. On an industrywide basis, assuming a
cost of $32 per service call for 40 million
subscribers, this translates to a preventable cost
of over $92 million.

Of course, the SCTE is not the only organiza-
tion currently offering technical training oppor-
tunities. There are a number of excellent options
available, and these shouid be sought out. The
bottom line is this: Through improving our skills
and knowledge, we improve our industry, our ser-
vice and ourselves.
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Management training for engineers

By Chris Papas
Electrical Engineer, The MITRE Corp.

Engineers making the transition to a management job usually need
specific management training to enable them to do the best job they are
capable of doing. Since management skills are very different from engineer-
ing skills, training is needed to help an engineer evolve from thinking like
anengineer tothinking like a manager. This willimprove their effectiveness
and productivity as amanager on the job. To succeed in the current work
environment, managers must master a wide range of complex skills. With-
outa good working knowledge of those skills and the current issues facing
managers, an engineer could be left behind in today's competitive
workplace.

Those entering management positions make a lifetime commitment to
their career, and management training should be a continuing process
throughout that career. Training should not be a short-term program but
aseries of learning events to gain new skills and reinforce previously learned
ones. This training should be part of all managers’ individual career
development regardless of the source.

In some companies, management training is minimal at best and many
new managers have had to *'sink or swim”’ in the new position. It would
be up to the individual person to seek out the necessary training to sur-
vive in the new environment. Management training for engineers shouldn't
be this on-the-job method since most engineers may not have the back-
ground to swim.

Most cempanies, however, do realize the value of management train-
ing for their employees and spend a lot of money and effort on such pro-
grams. Employers realize that it improves the net worth of both theindividual
and the company.

When selecting engineers for management positions, companies should
take several training factors into account to avoid potential problems. These

include personality, managerial aptitude and attitude toward management
training of the engineer. Not every engineer will make a good manager
no matter how much training is given. A few just don’t have the personality
to deal with people. It is not necessarily a fault, but just shows incompatibility
with amanagement career. Since much of the work of a manager is work-
ing with people, this factor should be a primary consideration in selecting
candidates.

Some engineers have an aversion to management training. It is very
different from the facts and figures of engineering training; some have not
liked it because of this. Since management training is meant to assist an
engineer in adjusting to a management career, reluctance may indicate
that the engineer may not do well in that type of position. It also may in-
dicate future problems for the company.

Companies must take into consideration that a good *producer” in a
technical field does not necessarily indicate aptitude in any managerial
skills. Regardless of how good in that role, the engineer must be trained
to supervise people rather than ideas or things. By moving up engineers
who have no management ability, companies pay a double penalty: They
end up with management problems and have drained their pool of
technical talent.

Some engineers have found it difficult to make the adjustment to man-
aging people even with training. They sometimes find that working with
people s an inexact science. They have also had trouble adjusting to prob-
lem solving in a managerial environment because of previous training.
Engineers sometimes bristle at the notion that there isn't a single right
answer to a problem. But the real world just isn't so. In fact, the answer
may be to decide which isthe least offensive rather than the best solution.

What skills should be taught?
Thereisn't a magic formula or set program to transform engineers into
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the brightest and the best managers. Any training program should de-

pend on theindustry, the company and the position in which the engineer

will operate. Specific goals for training should be identified before any pro-
gram is selected. Programs in line with an engineer’s specific areas of
responsibilities and training needs should be used.

There are some basic skills that should be included in training new
managers or managersfor the lower levels of the company. Thislist should
be tailored to suit the needs of the company. Training should include at
least four main areas: people skills, administrative skills, problem-solving
skills and business skills.

@ Training in people skills can include the following:

1) The role of the manager in the workplace: What are the duties,
authorities, rights and responsibilities of a manager?

2) How to motivate people: Motivational techniques that will bring out the
best performance in employees and direct their behavior toward
achieving desired goals.

3) Howto delegate: Managers sometimes find it difficult to delegate tasks
andresponsibilities. Thistype of training should helpthemlearn when
and how to do it.

4) How to effectively direct activities: Sitting back and hoping things you
wanted done actually get done doesn't always work. Effective and non-
threatening methods should be used to ensure that the proper work
takes place.

5) Contflict resolution techniques: Techniques in resolving the many con-
flicts that arisein the workplace without having them accelerate toward
unmanageable situations.

6) Listening techniques: Managers spend far more time listening than
talking.

7) Recognizing personality types: This is a new and worthwhile area in
management training. By knowing your own and others’ personality
types, you can communicate more effectively.

8) Planning techniques: Establishing realistic objectives and goals for proj-
ects and how to get the most out of your employees by fitting the jobs
around their individual skills.

9) Time manangement techniques: Making better use of your time and
controlling *‘time wasters.”

® Administrative skills should include:

1) Hiring employees: Where to find new employees, what to say in an inter-
view and (moreimportant) what not to say. Also, how to select the best
candidate for the job.

2) Firing employees: How to handle this situation effectively.

3) Personnel evaluations: How to properly evaluate an employee's per-
formance and discuss it with the employee. This can be difficult when
the evaluations involve criticizing an employee’s performance.

4) Howto avoid sexual harassment and EEO problems: Ignorance of the
law is no excuse. There are many of these cases being taken to court.
Learning how to spot problems ahead of time isto everyone's advantage.

@ Problem-solving skills—Engineers are typically good at thisin a sense

of fixing things; however, they might need retraining to solve management

problems in a business context. This should include:

1) Conceptualizing problems in a broader business sense than simple
yes-or-no questions: Decisions in your area may have consequences
in other departments and could even affect other companies. These
consequences should be properly evaluated before a decision is
reached.

2) Innovation and creativity in problem solving: Explore new ways of inno-
vative thinking when confronted with complex problemsin a business
context.

® Business skilis—This training should include:

1) Budgeting and finance skills: These areas make a company operate
more efficiently and are necessary in the managerial world.

2) Writing skills: Managers spend many hours writing memos and reports.
Specific techniques should be taught in how to improve your writing
skills and get your point acrossinthe most effective manner. The greatest
idea in the world won't go anywhere if it is not communicated in the
correct way.

3) Effective presentation skills: Learning some of the techniques for making

(Continued on page 68.)
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COMM/SCOPE.

THE CHOICE IN CABLE.

Commv/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, Iellablllt\' and service
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800/222-6808 in NC.

COMM_/SCOPE.WITH YOU ALL THE WAY.

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

7 )

New
Optical
Reach ™

GENERAL
INSTRUMENT
Coaxial
Cable




WE MEET

I

|
(3 Blec e
| ,

=

-?._
_.'-




The National Electrical Code now has tougher
standards for CATV cables than ever before.
As of July 1988, if your local fire code has adopt-
ed the NEC, all cables used in your system may
have to comply with one of four active classifica-
tions.
But no matter what the requirements are, you can
be sure Comm/Scope will provide you with the prod-
uct you need.
For answers to any questions you have concerning the NEC stand-

ards, or to place an order, just contact your nearest Comm/Scope
Representative or call us direct at 800/982-1 708 (800—222-6808 inN C)




(Continued from page 52.)
better presentationsis a big advantage to those who have to present their
ideas and projects to others.

Types of training programs

There are many ways from the simple tothe exotic to conduct manage-
ment training programs. The programs include: the on-the-job training
(OJT), sink-or-swim method, an OJT planned development program, cor-
respondence courses, videotaped instruction programs, short courses
by management professionals, short courses by industry groups and
academic courses.

Techniques used in conducting these courses include both classroom
instruction and interactive techniques. Interactive techniques caninclude
groupcase analysis, role-playing situations and games as methods of learn-
ing. In most well-organized training programs, combinations of these are
usedto give the participant experience in differentlearning methods. Not
everyone will learn from case analysis or even classroom instruction, so
a variety of methods can be used to give each person a chanceto learn
in their own manner. The selection of which methods to use depends on
both the subject matter being taught and the instructor. Since thereis no
best method for all training areas, programs should be evaluated with
respect to the learning objectives of the individual being trained.

Training must have a specific purpose for it to be worthwhile. Courses
should be evaluated to determine whether they are inline with an engineer’s
specific responsibilties, training needs and the company's goals.

The decision should be made by a company whether a training pro-
gram should be developed in-house or whether it should use outside
sources. Both have advantages and disadvantages and each should be
evaluated with respecttothe company’s objective and resources. In-house
programs €an be made specific to a particular company. They can be
tailored to company policies, procedures and philosophies. The courses
can betaught by company personnel and conducted intimes and places
that are convenient.

A disadvantage of in-house is that the people being trained would not

benefit from experiences that could be learned from employees of other
companies. People don't feel alone with their problems when they find
outthat others have the same ones. Sharing problem areas and informa-
tion across company boundary lines can bring in new ideas and fresh
perspectives to problems common to managers.

In-house courses also have been foundto be expensive for smaller com-
panies. Since these programs might require people involved only in train-
ing, in-house programs would not be cost-effective for their limited use.

One point that needs to be addressed when developing an in-house
program is who is going to train the trainer. Many programs have been
ineffective because of the inability of the person doing the training. An
error that is sometimes made is to assign the best performers to conduct
the program without giving them training on how to be trainers. Training
others requires different skills and abilities from operating or even manag-
ing, so some trainers might need to be taught how to instruct.

When taking courses from outside the company, participants can benefit
from experiences of other companies and industries, as well as from pro-
fessional teachers or trainers who have experience in management career
development programs.

There are many courses available. They range from multiyear universi-
ty programs to one- or two-day seminars. Courses also are given by in-
dustry and trade associations; an example of this isthe management pro-
gram conducted by SCTE chapters.

A middle road between in-house and outside programs are courses
conducted by professional management consultants for individual com-
panies. These have been specifically designed by and are conducted at
the individual companies. This is probably the most expensive way to go
butcan be well worth it. But one word of caution: There are many experts
inthe field of management training and unfortunately a few self-proclaimed
“experts.” Programs should be carefully evaluated for content and trainers
for experience. -

Editor’s note: Chris Papas received his MBA degree from Rivier College
in Nashua, N.H., last month.
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CREATE/EDIT uP TO 10 MFGR FILES
FOR EACH CATEGORY: AMPLIFIERS.
CABLE, TAPS AND DC/SPLITTERS/ETC
COMES WITH C-COR. JERROLD. RMS.

AUTO UPDATE - DELETE/INSERT

CALCULATES AMPLIFIER PAD/TILT
LOW SIGNAL AND TILT WARNINGS

AUTOMATIC INSERTION - AMPS/EQ
GLOBAL COMPONENT REPLACEMENTS
PRINTOUT BOM/RF LEVEL ANALYSIS
MONITORS. STGNALS DURING DESIGN
CALCULATES CABLE DC LOOP LOSS
LIMITED ~ FIBER OPTICS DESIGN

MAGNAVOX, S=A AND OTHERS, MAP, 1EEE 802,7 OR CATV DESIGN

BROADBAND SYSTEM ENGINEERING (BSE) IS AN AFFORDABLE PC CAE CABLE
DESIGN SOFTWARE PROGRAM LOADED WITH SMART FEATURES FOUND IN OTHER
PROGRAMS COSTING MUCH MORE, SAVE MONEY BY DESIGNING OR EXPANDING
YOUR BROADBAND SYSTEM IN“HOUSE, BSE 1S5 AN §§CELLENT ACCEPTANCE AND
ALSO AVAILABLE IN METRIC VERSION,

VERSION 3,2 ~ - ~ - - -~ $1595.00

I USE OUR 1§ DAY EVALUATION WITH AN ELECTION TO PURCHASE WITH AN I
® COMNET ENGINEERING CO.

ac TooL,
BROADBARD SYSTEM ENGINEERING

C JC 3310 Wester Drive
(:) rY] EE? Austin, TX 78745
5128922085 M
®OUTSIDE U,S, AMERICAN EXPRESS ONLV.. AX 238 ECT TO REFUND TERMS,
WRITE OR CALL FOR DETAILS., ADD + SHIPPING,
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WHY BUY FROM
JERRY CONN ASSOCIATES, INC.?

e Service
e Quality products

o Courteous, know-
ledgeable sales team

e Excellent delivery
e Honest
e Dependable

Your CATYV 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

See us at the Cable-Tec Expo, Booth 439.
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WIRE & CABLE

STAPLE
GUN
TACKERS

FIT RIGHT IN
for doing the CATV
installation job RIGHT!

'/7” Rugged, reliable Arrow
' Wire & Cable Staple Gun
Tackers are made of all-steel
for lasting durability and engineered
for safety, speed and efficiency with
these built-in high performance features:

® GROOVED GUIDE positions wires and
cables for proper staple envelopment and
safe, secure fastening.

® DRIVING BLADE automatically stops at the right

height to prevent staple from damaging or cutting into wire
or cable.

® AUTOMATIC, SINGLE-STROKE COMPRESSION ACTION
speeds up fastening, reduces installation time and

minimizes hand fatigue.

© PATENTED PRECISION-LOCKED MECHANISM ensures smooth,
uninterrupted trouble-free performance.

These outstanding features have made Arrow Wire & Cable Staple Gun Tackers
the top choice in fastening tools of professional installation men in every field, including
CATV, telephone, electrical, electronics, communications, alarm systems and many more.

Uses 3/16" round Uses 1/4” round Uses 5/16" round P - Uses 172" fiat

crown staples in 38" crown staples in 9/32", crown staples in 38", - “ crown staples in 9/16",
and 7/16" leg lengths - 38", 716" and 9/16" leg 172" and 9/16" leg lengths 5/8" and 7/8” leg lengths
for diameters up to 3/16". lengths - for diameters up to 1/4". - for diameters up to 5/16". - for diameters up to 1/2”.

THE RIGHT ARROW TACKER AND STAPLE SIZE TO USE FOR THE RIGHT CATV INSTALLATION:

For fastening ground wire - use For fastening RG-59 - use Model For fastening RG-6 - use Model T?;;asﬁmng ,"-;m-jugtlash’rjolel
Model T-18 with 3/8" leg staple. T-25 with 9/16" leg staple. T-37 with 9/16” leg staple. staples 9

Call your supplier or RROW ERSTENER E-OMPANY, INC. 271 Mayhill Street
write for catalog & prices. } i ' . Saddle Brook
New Jersey 07662
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Improving efficiency
of technical personnel

By Jon Ridley
Applications Engineer, Jerrold Distribution Systems Division, General Instrument Corp.

With the advent of wider bandwidth cable systems carrying more diverse
information, the need to have trained service personnel is of paramount
importance. The days of a system *‘guru” and several directed helpers
areinthe past. Today, itisincumbent that all people in the area of technical
operations be as well-trained as possible and be technically familiar with
the operating equipment of their particular system.

Due to the explosion intechnology, it is unrealistic for a system to attempt
to perform all of the necessary training. Equipment manufacturers can
assist service personnel in acquiring the skills needed to support the equip-
ment required to run today’s systems. More advanced technologies re-
quire enhanced troubleshooting skills and, concurrently, more intensive
product training.

There are two types of training available today. First, general training
programs—NCTI, SCTE and technical schools—do an excellent job of
exposing the service personto the broad field of electronics with direction
toward cable applications. This training separates those who may want
to select alternative careers from those planning to work within the cable
industry.

The other training is product-specific. It assumes that the service person
has had some preliminary training. It is the responsibility of the trainer to
have specific goals when setting forth on this type of training session. As
an example, a session could cover topics like service call reduction, broader
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Reprints work for you.
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this effective marketing tool,
call Marla Sullivan at:

(303) 792-0023
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knowledge of equipment used in the system, reduced system operating
costs and effective usage of time.

Achieving goals

As an applications engineer, | conduct more than 50 technical training
seminars a year. Inthose seminars the focus is on achieving the following
goals: service call resolution, correct usage of equipment, elimination of
technical misconceptions, review of the basics and creating a desire to
learn more about the workings of the equipment and how it relates to the
system. Prior to beginning a seminar, | meet with the chief engineer or
technical or operations manager to discuss what areas to cover and in
what depth. Also, we try to ascertain the relative skill levels of the people
attending the seminar. With this background information | can develop
a lesson plan somewhat like this:

A) Review of the basics
1) dB and dBmV
2) System math
B) Coanxial cable
1) Losses
2) Loop loss
C) Equalization
1) Flat systems
2) Tilted systems
3) Distribution
D) Padding
1) Trunk
2) Distribution
E) Amplifiers
1) Structure
2) Setup
3) Troubleshooting
F) Sweep balance techniques
G) Powering

With the group to be trained, | explain what t would like to accomplish
and ask questions to ascertain the abilities of those in attendance. The
presentation is kept as interactive as possible; a seminar “monologue’”
is of little value to either the class or the trainer. During the presentation,
samples of equipment are available to familiarize attendees with the opera-
tional and non-operational controls.

As each section of the lesson plan is presented, problems are worked
out. These prove (or disprove) the validity of prior training. Itis sometimes
more important to comprehend what has yet to be learned, as opposed
to what is already khown. Because of the disparate skill levels generally
found within the group, the approach has to be as direct as possible. it
is of no value for individuals to *‘vegetate” for six hours becausethey arelost.

Atthe end of the seminar | restate the objectives, how we covered them,
how they relate to the special system needs of those in attendance and
how, using this acquired knowledge, they will work smarter (not harder),
be more effective and be more pleased with their sense of accomplish-
ment. The success or failure of a seminar can be determined by attentive-
ness, interaction among those participants and understanding of the sub-
ject matter that has been covered.

After a seminar | follow up with the chief technical or operations manager
to determine if there has been a measurable improvement in time usage
and a reduction in service calls.

Although these are the steps | personally follow, many of them can be
used in one way or another by persons conducting training seminars for
technical system employees. Training, as stated before, is increasingly
crucial to keep the technical competence level of system personnel on
a par with the new equipment being introduced today.

COMMUNICATIONS TECHNOLOGY
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Leakage Evaluation System

"July 1, 1990, is a deadline for compliance, not a program to meet compliance.
Programs for leakage detection and correction should start now."”

Ron Wolfe
CED, October 1987

Now, the industry's first full featured software to handle leakage from A to FCC. — _~
The LES - Leakage Evaluation System records leaks, calculates CLI, prepares =
Repair Work Orders, prints leakage and repair logs, plus much more.

Not a mere spreadsheet, LES is a complete system. Imagine at a press of a button
knowing largest to smallest leaks, or analyzing leakage by probable cause. Visualize
yourself sleeping restfully because all your leakage data is organized and safe in one
place.

Many innovative companies have already chosen LES as their

solution to the leakage dilemma. Current users include systems L S t I
operated by: Times Mirror, Continental Cablevision, Warner Ong yS ems, nC.
Cable, Heritage Communications, Cablevision Systems, Jones

Intercable, and many more. Don't be the last on your block! 9666 Businesspark Avenue

For further information on how you can join those already on the .Smte 105
forefront of leakage control, call us at (619) 530-1926. San Diego, CA 92131

Reader Service Number 50.



Using videotapes in training

By Russell Smith
Operations Engineer, Cardinal Communications

There are times when we forget that our newer
employees have not had the time or opportunity
tolearn the proper methods of how to do a good
install. We sometimes expect them to know
(possibly by osmosis) what we were taught over
15 years ago, which is not necessarily the best
way to install today. Now that we are 300 MHz
or higher, the install has to be done differently.
Ingress and egress are more important now.

We never seem to get enough training; itis one
of the most important aspects of any cable com-
pany's policies. Whether the system is large or
small (ours is 9,300 subscribers) training has to
be done. How it is done varies widely from system
to system.

We use videotapes as an important compo-
nent of our overall training. We tape the seminars
that the SCTE puts on Transponder 7 of Satcom
F3R. These tapes are an invaluable addition to
our training. However, they are geared more
toward technicians rather than installers. The best
tapes we have for the installers are the ones we
take of installs out in the system. We also have
taped installs we consider to have been done cor-
rectly; these tapes serve as guidelines for all the
proper procedures. The idea is to tape the in-
stalls being done currently and compare them
to the master tape.

Procedures

We have one of our more experienced in-
stallers tape and critique only the new installs,
We do not tape reconnects, relocates, additional
sets or disconnects. These would be helpful, but
we just don’t have enough time. While taping
eachinstall the camera operator talks about the
things he sees; the audio portion of the tape
catches the obvious problems right away. We
almost always find more mistakes when we
preview the tape at the office.

ittakes about four or five hours to tape and cri-
tique four installers’ work. Each install can be
taped in about 10 minutes, using three minutes
of tape perinstall. When there is a problem with
an install we spend a little more time taping the
problem. A problem installer can be taped every

day if necessary and can be shown and given
achance to correct mistakes before they affect
too many new subscribers. There are times when
a new installer is just not working out. A record
of installs taken over a period of time can help
to show just cause for dismissal. (This prevents
the problem of whose word do we believe.)

Any subscriber comments about either thein-
stall or the installer also can be shown. When the
comments are good, many subscribers are very
willing to cooperate. If the work was perceived
to have been done poorly then the comments
are less likely to get on tape. There are obvious
reasons for this: Subscribers may not want to “'tell
on" the installer because they fear repercus-
sions; they quite often just do not want to get the
employee in trouble.

We have a regular classroom session as often
asschedules permit; meetings that are held once
a week are ideal. The best length of these ses-
sions seems to be about an hour, but the discus-
sionstend to get off the subject if the session lasts
much longer than that. The fact that the tapes
can be paused, fastforwarded or reversed allows
us to cover the installs in detail.

Itis very important notto mention who did the
install; this avoids any embarassment on the part
of theinstaller When an excellentinstall is shown,
a '‘pat on the back" for whoever did the install
does wonders for the ego and instills pride in the
installer's work. New installers must understand
thisis constructive criticism to improve their work,
not intended to intimidate them.

We let installers take a tape of their installs
home, along with a tape of good installs. This
allows them to compare good and bad ones.
New installers can be shown so many more
things on tape, since it may take many months
for them to run into the unusual problems in the
field. These problems can be shown to them to
avert catastrophe to a subscriber's home or
POSSEssions.

There are costs involved that have to be
justified, not only to yourself but to upper man-
agement. These include the price and mainte-
nance costs of a video camera, tapes and the
labor costsinvolved. The camera does not have
to be studio quality. It would be impossible to

T

TechNeTronics Inc.

198 Route 9W
New Windsor, NY 12550

CONSTRUCTION (MDU, Aerial, Underground, LAN)
* AUDITING « MAPPING « ENGINEERING

CALL ANDREW HEALEY at (914) 561-7880

As always, the results of our work as well as the workmanship itself are
fully 100% guaranteed by TechNeTronics — The name you can depend on.
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justify a $30,000-$60,000 camera being used
in such amanner. A personal video camera will
do fine; the picture quality is more than good
enough to show installs. The cost of these units
has dropped considerably in recent years; they
range in price from $300 to $1,800. The basic
unitisallyou need for recordinginstalls, andthe
basic accessories that normally come with a new
camera will suffice.

A spare set of batteries is the only “extra”
needed. This will prevent the downtime assoc-
iated with recharging the original batteries. Bat-
teries have a habit of failing at the worst possible
time, so make sure the spares are charged up
and with the camera.

Maintaining the camera will keep operating
costs down. Dust and moisture can be its death.
Follow the recommended maintenance prac-
tices in the user's manual.

The cost of tapesis nominal, ranging from $4
to $8; they can be reused several times. You will
want to keep the most current tapes to show how
much improvement (or lack thereof) takes place
over a period of time.

The labor costs are the most expensive and
the costs management sees over and over. They
also will seethe time spenttaping, knowing that
it is taken away from other projects. Since these
projects are usually behind schedule already,
you must be able tojustify taking someone away
to tape. This also holds true for the time you are
showing the installers the tapes; you needtouse
this time wisely. Do not let the time be used up
by personal experiences that might not have a
bearing on the problems at hand.

Reducing training time

Videotaping can reduce training time by over
50 percent. Furthermore, the time new em-
ployees spend riding with experienced installers
is drastically cut. Tapes not only let the new
employee become productive sooner, but relieve
the experienced installer from training duties.
This keeps the experienced installer from being
slowed down by teaching and helps eliminate
the teaching of bad habits that experienced
people may have.

COMMUNICATIONS TECHNOLOGY
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Training with interactive video

By Judy L. Geisman
President, InterComm International

And Dana Eggert
President, 0B Associates

Inthe far off town of Cableville dwelled Chief
Joe Tech, fondly known as Chief, who was
famousintheindustry for running the most tech-
nically sound system either side of the Missis-
sippi. The installers and technicians on histeam
were considered to be the technical titans of their
time in the ability to quickly and efficiently con-
quer difficultinstallations andtechnical problems.

There were no problems in Cableville—the pic-
tures were crystal clear, all drops were grounded,
there was no signal leakage, amplifiers were kept
in proper alignment, outages were kepttoa min-
imum and any technical disruptions in service
that did occur were fixed twice as fast as the
surrounding franchises. The customers were
happy, the system was happy. In fact, the whole
area radiated the warmth of contentment, a state
of being that was truly remarkable,

Chief religiously attended the SCTE meetings
because he felt it was important to stay current

si e mul » sat (st 'm’l sat’) n. [for SIMULtaneous
SATellite reception] 1. Receives 30+ satellites.
2. Eliminates need for antenna farm.

SIMULSAT is ‘‘the antenna that sees the future,’’ because it’s built to meet future
needs. It's the only antenna available today with built-in growth capabilities.

SIMULSAT

RECEIVES 30+ SATELLITES.
SIMULSAT antennas can view all
domestic satellites at once, with
uniform performance on each
satellite. SIMULSAT antennas can
see from Satcom IR (139° W) to
Spacenet Il (69° W).

THE ANTENNA FARM

Eliminates need for antenna farm.
Invest in one SIMULSAT rather than
several earth stations. That means
one foundation, one (smaller) site,
one installation, one planning com-
mission to deal with, and one
capital outlay.

Expanded 70° View Arc

e C-Band e+ Ku-Band I

\

(602) 264-7275
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Antenna Technology Corporation
1140 East Greenway, Suite #2
Mesa, Arizona 85203

Telex: 187217 - Intelex

See us at the Cable-Tec Expo, Booth 105,
Reader Service Number 53.

on technical developments. During a break on
one such occasion, a young tech from the neigh-
boring system approached him.

*“Hi, I'm Sam. You're Chief, from Cableville. You
have a reputation that's hard to believe. Isittrue
your system never goes down?"’

Chief was slightly taken aback. *“Well, we have
our problems, too. But generally the plant runs
smoothly,” he said.

*“I'm glad to hear that, because based on what
everyone says about you-—people think you
walked on water" Sam continued to tell Chief
aboutthe things he had heard regarding Cable-
ville's system. He talked about consistently fix-
ing outagesin 30 minutesinstead of three hours,
stories about his bench tech repairing twice the
number of converters in one day than any other
techinthe entire state and of installations in which
all Ffittings were wrench-tight. As Sam continued
to talk, Tom and Steve turned their chairs and
listened.

Chief became uncomfortable with all the
praise. “Whoa, | appreciate what you're saying,
but what we doin Cableville can be done by any
system.”

“But how?'' asked Steve, now very curious
about Chief's methods.

Chief thought for a moment, and then
answered. ‘The reason we're successful is the
amount of training each member of the technical
team receives—starting from Day One."

*‘How can you afford to do that? You have 75
people on your staff and over 50,000 subs. It's
impossible to take the time to train everyone. You
pull some guys from the field and havoc reigns
supreme,”’ Sam said, astonished.

Chief smiled. He had the same reaction several
years ago, so he could understand Sam'’s sur-
prise. **Even though training has always been
considered important, we never took thetime to
do a thorough job of it. Whenever possible, we
took advantage of what was available—self-
paced programs, off-site seminars, vendor-
sponsored workshops and even industry assoc-
iation meetings. Despite our best efforts, costly
mistakes were still being made. Things changed

COMMUNICATIONS TECHNOLOGY



MAGNUM FORCE
PROCESSOR

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 ® Menlo Park, CA, 94025
Sales ¢ (800) 227-6288 West  (800) 351-4477 East
Technical Assistance ¢ (415) 853-0833

See us at the Cable-Tec Expo, Booths 306-308. Reader Service Number 54.



when we started using a new form of training—
interactive video.”

Someone in the front asked, *'What is that?"

“It's when you hook a computer to a VCR,”
said Tom.

*“You're right about using computers and
video," Chief said. ‘'But, interactive video com-
bines computer capability with laser disc
technology.”

Another tech in the group asked, *“What's so
great about that?"’

Déja vu

The grin on Chief's face grew. He was experi-
encing déja vu, but this time from the opposite
direction. *'You sound like me the firsttime | heard

about interactive video.

“Well, first of all, this type of training is self-
paced so the new hire can fearn without inter-
fering with anyone’s work schedule. It's also a
good review or refresher for anyone who needs
it. This type of training allows a person to prac-
tice repairs or installations right there in the of-
fice without blowing up anything or messing up
a customer's television. And...”

**Wait a minute. | understand self-paced. But
the part about practicing in the office—is that
hands-on experience?”’ asked Ken.

“It's not the same,” Chief explained. ‘'Have
you ever heard of simulations?”’

"*Yeah. That’s where a situation is created that
is exactly like one faced on the job.”

Meet Doyle Haywood, President and founder of Applied Instruments, Inc.
Not your typical corporate executive. In fact, when Doyle's not on the

phone reviewing a unique application of an Applied
Instruments product, he’s most likely camped out in the
engineering department working on a new design. You
won't find a more enthusiastic and knowledgeable person when it comes
to solving your broadband test equipment needs. Under Doyle's direction,
Applied Instruments has developed muny innovative test products for the
CATV and LAN industries. So, next time you've got a unique RF instrumen-
tation problem. pick up the phone, call Applied Instruments. and. ... ask

317-782-4331
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"That's right,” Chief said. **Through simula-
tions, the techs and installers can practice repairs
and installations before they go out into the
field—for example, troubleshooting a bad pic-
ture. Through the use of computer and video
technology, interactive training allows the service
tech to complete each step of the troubleshoot-
ing process. The uniqueness of interactive video
isits ability to give instant feedback. So, ifthetech
has followed the right procedure, the picture will
clear up; if not, the problem will still be there.
Learning through simulations increases their pro-
ficiency outinthefield. This saves us alot of time
and money.”’

One of the techs said, ' That sounds great but
awfully expensive. How'd you get your manager
to go along with the idea?”

*| once asked that same question,” said Chief.
"*The person whotold me about interactive asked
me how much our system spends on truck
rolls due to faulty repairs and installs. When |
thought aboutit, | realized 40 percent of thetruck
rolls were our own doing, because we were too
busy putting out fires to do proper training. And
at$30 atruck roll, you can see how that adds up.

""Another point of consideration,’ Chief con-
tinued, ‘‘was the amount of time and money it
takes to send people to off-site workshops and
seminars. It occurred to me that only afew bene-
fitted from this form of training. And every time
someone attended, we had to pay for travel,
room and board, plus the cost of the program.
Then there's the schedule—you know what it
does to the schedule when one person is out.
Interactive video, however, makes training
available to everyone in the system. in addition,
it eliminates all the travel expenses.”

One of the techs asked, *‘But what about
scheduling? You just said scheduling was a prob-
lem. It sounds like this interactive video program
just makes things worse.”’

Flexibility

“'Scheduling is a real concern,” Chief
acknowledged. “‘The beauty of interactive video
is its flexibility. A well-designed program consists
of multiple units. The amount of time for each
varies according tothe content. You canchoose
to do any number of units at a time, given your
scheduling and training requirements.

"“In our system, the new hires are expected to
spend more time training to quickly getthem up
to speed. Our experienced installers and techs
may use the program as a quick refresher on a
specific procedure. This may take them as little
as 15 minutes. The secret to our success is our
ongoing commitment to training. We know the
smallinvestment of time teads to greater job pro-
ficiency.”

"That’sall welland good,” Tom said, ‘‘Butyou
know how cable technology is always changing.
Can interactive video keep up with the
changes?”

"'A very good point,” Chief said. “‘Any train-
ing program requires updates, and interactive
video is no different. The process involved in
modifying a program is relatively easy to do.”

The speaker had returned to the podium; the
break had ended. Sam leaned over to Chief.
""You might not walk on water, but you sure build
great bridges.” -

COMMUNICATIONS TECHNOLOGY
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Remote Control, Zenith's New PCC

And we can give you a bunch of reasons why.
For one, it's much simpler to use. After
a one-time set up of switches, Zenith’s PCC
keys are dedicated, without confusing multi-
functions. So your customers will slide into the
simple programming without any confusion.
What's more, Zenith's PCC can control
at least 18 different TV receivers, 19 VCR's,
and 8 cable converters. So your customers will
be able to adapt our system to their system.

& 1988 Zenith Electronics Corp

Is'Top Banana.

But what's especially appealing about

Zenith’s PCCis all the friends it'll make for you.

Because of its extremely low cost, you
can offer the PCC at a very reasonable price.
Which makes for very happy customers, not
to mention more profits and less problems.

So when it comes to muiti-brand remote
control, stick with the folks who invented
wireless remote, Zenith Electronics. You can
be sure with all our expertise, you won't get

stuck with a lemon.

For more information, write Zenith CATV
Sales, 1000 Milwaukee Avenue, Glenview,
IL 60025. Or call 312-699-2110.
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Are you ready for 820-15?

By Ron Hranac
Senior Staff Engineer. Jones Intercable Inc.

If your cable system is required by franchise,
local or state regulatory authorities to comply with
the National Electrical Code (NEC), you should
be aware that the National Fire Protection Assoc-
iation (NFPA) has changed NEC requirements
that apply to cable television coaxial cable.
Specifically, Section 820-15 of the 1987 NEC
statesthat effective July 1, 1988, cable television
coaxial cable installed in buildings must be Type
CATV listed as being resistant to the spread of fire.

This means that all cable (both drop and alum-
inum) installed in buildings after July 1 must meet
the new requirements by being Type CATV listed
and marked with the required listing designation.
The NFPA has classified cable television coaxial
cables into five categories: CATVD, CATVX,
CATV, CATVR and CATVP.

CATVD coaxial cable is essentially the same
cable you now use for most applications and is
constructed with materials that are not resistant
to the spread of flame. Under the new require-
ments, CATVD coaxial cableis intended for out-
side use—that is, from the pole or pedestal to
the building. Manufacturers probably will not
mark CATVD coaxial cable with the CATVD
designator, since anon-flame resistant cable can-
not be UL listed. However, some will mark the
cable reel for information purposes; all other
cables rated higher than CATVD will be marked
with the appropriate designator on the cable
itself.

CATVX coaxial cable is intended for interior
wiring in one- or two-family or multifamily dwell-
ings. It also can be used in non-residential appli-
cations, but only if itis installed in metal conduit
or non-combustible tubing, or in non-concealed
spaces with exposed lengths less than 10 feet
(for example, wallplate to TV set). You can use
any higher rated cable (CATV, CATVR or CATVP)
in place of CATVX coaxial cable.

CATV coaxial cable s for residential or non-resi-
dential use except in vertical shafts or plenums.
For example, CATV coaxial cable should be in-
stalled in multifamily dwellings, places of busi-
ness or individual homes. You can use any higher
rated cable (CATVR or CATVP)in place of CATV
coaxial cable.

CATVR coaxial cable is to be installed in ver-
tical shafts to prevent the spreading of fire from
floor tofioor. It can be used in residential or non-

One MSO's policy

Jones Intercable adopted the following
new drop practices companywide to
comply with NEC 820-15:

@ Allaerial dropsfromthe poletothe
house shall be type CATVD messengered
cable.

® All underground drops from the
pedestal to the house shall be type
CATVD flooded cable.

® Allwiring used inside (after the point
of grounding) must be type CATVX, ex-
cept where a higher rated cable is re-
quired. If the point of grounding is inside
the building, it is not to be more than 10
feet from the point where the cable first
enters that building.

® Allwiring installed in vertical shafts
as well as ducts, plenums and other air-
handling spaces must be type CATVP
cable,

® The use of aluminum cable (eg.,
500, 750) inside buildings also falls under
the new NEC requirements. For these
applications, you must use cable rated for
the specific job—plenum, vertical shaft,
etc.—or install the cable in metal conduit
or non-combustible tubing.

residential applications, As with the other cables,
you can use a higher rated cable (CATVP) in
place of CATVR coaxial cable.

CATVP is the highest rated cable and is for
residential or non-residential installation in ducts,
plenums or other air-handling spaces. No other
cable can be used in place of CATVP coaxial
cable.

Higher costs

How will these changes affect your system?
First, installation costs will increase. CATVX and
higher rated cables will cost more than the con-
ventional cable you now use; the higher the
rating, the higher the cost. Fortunately, the
majority of residential interior wiring can prob-
ably be done with CATVX coaxial cable, which
manufacturers have estimated will cost about 15
percent more than regular cable. (You still will be
required to use higher rated cables where speci-
fied; costs for those cables had not been deter-
mined at the time this article was written.)

Second, it will be necessary to maintain inven-
tories of a greater number of cable types. This
also means you will have to inspect new installs
to ensure compliance with the new requirements
and verify that drop and prewire contractors are
using the correct cables.

Third, evenif your system is not under the juris-
diction of NEC, and you choose not to use the
new Type CATV listed cables, your company may
be exposed to possible liability should it be
proventhatthe spread of fire or toxic fumes was
attributed to the coaxial cable in the building.

The NEC changes are significant enough that
you may want to consider revising your company
or system cable installation policies toincorporate
820-15. To accommodate the new requirements,
you should make sure future cable orders specify
the appropriate types of cable necessary to meet
the July 1 deadline; if you have outstanding
“‘blanket’” orders with vendors for periodic cable
shipments, contact those vendors to make sure
future shipments will include the quantities and
types of cable you will need to comply with
820-15.

Up to 16" in depth

Dime
800 Ib. total weight directly over the

center of the machine.

Any Machine
Electric Start Optional

Fast Parts Delivery & Service

Choose the Most
Maneuverable Cable
Laying Machine on the
Market. The Line-Ward L-1
or L-2. Don’t Settle For Less.

® You Can Literally Turn On A

Our unique, patented design centers the

4-wheel drive with the blade in the exact

® Smallest Turning Radius Of

® With Your Line-Ward, You
Can Actually Make Right Angle
Turns

Call For A Free On-Site
Demonstration Or, Write For
Our Free Color Brochure

( ) Line-Ward Corp.
lilh: 157 Seneca Creek Road
coms Buffalo, New York 14224
* (716) 675-7373
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The Inside Story on Reliability

100% Shielded
enclosure

Solid-state
display

Reliability built into a CALAN, Inc. Model
1776 Sweep Receiver is very apparent from
the outside: the totally weatr\er-sealed case;
the ruggedized overall construction; the

moisture-sealed key covers on the front panel.

But what reaily makes this unigue
e

equipment reliable is on the insi
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
of the unit.

CABLE AND LOCAL AREA NETWORKS

Fully isolated battery
, compartment

Weather-sealed
outside case

It's microprocessor control, making testing
easier, faster, and more accurate.

But all of these careful design criteria would
be useless without the 75 years of CALAN
engineering experience that went into the
unit, making it the most reliable test
equipment available today.

But if you ask a CALAN user, he’ll most
likely tell you that he hasn’t seen the inside

of his unit...just the outside, improving his
‘ Bl ) | system pe(formance with no _intgrference,
e ;p;}‘.“}! ' and aliowing more with his limited
im0 pre e | maintenance budget.

Maybe that's the real inside story.

CALAN Surface-Mount RF Technology

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



Testing the new NEC guidelines

By Christopher D. Huffman
Senior Applications Engineer
Comm/Scope Division, General Instrument

Revisionsto portions of the National Fire Pro-
tection Association's National Electrical Code
(NEC), in particular Article 820 (‘*‘Community

Antenna Television and Radio Distribution
Systems’’) Sections 4 and 15, have caused
changes and additions affecting the flame
resistance requirements and identification mark-
ing of CATV cables. Because the NEC exists as
ageneral outline for local fire safety enforcement

Article 820: Community Antenna
TV and Radio Distribution Systems

The following are the pertinent excerpts from the new National Electric Code guidelines as
published by the National Fire Protection Association.

820-4. Cable Marking. Listed community antenna television and radio distribution cables
shall be marked in accordance with Table 820-4.

Table 820:4: cabie markings

Cable marking Type Reference

CATV CATV cable 820-15(a)

CATVD CATV drop cable 820-11(b)

CATVP CATV plenum cable 820-15(c)

CATVR CATV riser cable 820-15(b)

CATVX CATV cable, 820-15(a) Exceptions
limited use No.1,2,&3

or power conductors.

from light or power service drops.

any roof that may be readily walked upon.

820-11. Outside Conductors. Coaxial cables, prior to the point of grounding, as defined
in Section 820-7, shall comply with (a) through (e) below.

(a) On Poles. Where practicable, conductors on poles shall be located below the electric
light or power conductors and shall not be attached to a cross-arm that carries electric light

(b) Lead-in Clearance. Lead-in or aerial-drop cables from a pole or other support,
including the point of initial attachment to a building or structure, shall be kept away from
electric light or power circuits so as to avoid the possibility of accidental contact.

Exception: Where proximity to electric light or power service conductors cannot be avoided,
the installation shall be such as to provide clearances of not less than 12 inches (305 mm)

(c) Over Roofs. Cables passing over buildings shall be at least 8 feet (2.44 m) above

Exception No. 1: Auxillary buildings such as garages and the like.

Exception No. 2: A reduction in clearance above only the overhanging portion of the roof
to not less than 18 inches (457 mm) shall be permitted if (1) not more than 4 feet (1.22 m)
of communication service drop conductors pass above the roof overhang, and (2) they are
terminated at a through-the-roof raceway or support.

(d) Between Buildings. Cables extending between buildings and also the supports or
attachment fixtures shall be acceptable for the purpose and shall have sufficient strength
to withstand the loads to which they may be subjected.

Exception: Where a cable does not have sufficient strength to be self-supporting, it shall
be attached to a supporting messenger cable that, together with the attachment fixtures
or supports, shall be acceptable for the purpose and shall have sufficient strength to with-
stand the loads to which they may be subjected.

(e) On Buildings. Where attachedto buildings, cables shall be securely fastened in such
a manner that they will be separated from other conductors as follows:

(1) Electric Light or Power. The coaxial cable shall have a separation of at least 4 inches
(102 mm) from electric light or power conductors not in raceway or cable, or be permanently

Reprinted with permission from NFPA 1987 National Electrical Code, Copyright©, 1986, National Fire Protection
Association, Quincy, MA 02269, This reprinted material is not the complete and official position of the NFPA on the
referenced subject which is represented only by the standard in its entirety, National Electrical Code® is a Registered
Trademark of the National Fire Protection Association, Inc., Quincy, MA.

COMMUNICATIONS TECHNOLOGY

and there exists a growing need for comprehen-
sive precautions, the cable community is see-
ing a forcing of closely defined regulatory
environments governing the installation and
material performance of transmission media,
most commonly coaxial cable. These changes
formally take effect July 1.

Section 15 details five placement classifica-
tions with respect to relative fire resistance per-
formance. Underwriter's Laboratories (UL) flame
test standards or equivalent procedures are
specified as benchmarks for passffail criteria. In
all but one case, CATVD, cable products meeting
any specific classification requirement must be
directly labeled (marked) accordingly as men-
tioned in Section 4. The challenge to the manu-
facturer has been to secure cost-effective
materials to comply with UL and to educate the
users with information concerning general appli-
cations and capabilities.

The CATVD category covers exterior cables
installed from a pole or support tothe structure's
ground point. The NEC refers to this as CATV
drop cable as referenced in Section 11(b) but,
because of the placement classification, there
are no flame tests and, therefore, no marking or
printing requirements. Thereis some industry talk
that the NEC will delete this grouping from its
1990 code publication. All prior manufactured
cables used (not markedinaccordance with the
1987 code) automatically meet the CATVD
designation. )

CATVX cables are described as CATV cable,
limited use, in Sections 4 and 15(a). These prod-
ucts can be placed in residential building areas
(homes, apartments, etc.; i.e., non-commercial)
where the overall cable diameter is not larger than
three-eighths inch. CATVX products possess a
sufficiently flame retardant polyvinylchloride
jacket to pass the VW-1 flame test (using a sim-
ple Bunsen burner flame) as described in the
procedure UL 1581. Cables for this application
must be marked as such on the cable. CATVX
products could be substituted for ones in the
CATVD classification.

Cables listed under the CATV designation are
the next level in fire resistance and can be used
instead of CATVX. These products will primarily
be applied to commercial building areas except
air ducts (plenums) or vertical shafts. Also, at least
the type CATV constructions must be used in-
side residential areas where the diameter rule
as discussed above is dictated. For example, if
for some reason an RG11 was needed, it would
haveto be designated type CATV because it ex-
ceeds 375 inches. Cables listed as type CATV
must pass the UL 1581 vertical tray flame test.
This is a 70,000 btu/hr flame for 20 minutes.
These cables possess a more flame retardant
PVC jacket than CATVX constructions. Again,
these cables must be marked as type CATV.

The UL 1666 vertical shaft flame test s required
for the next level, CATVR. Thisis a 520,000 btu/hr
flame for 30 minutes. CATVRisthe riser classifica-
tion and concerns vertical shafts such as
elevators. Cables conforming to this category
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i\ separated from conductors of the other system by a continuous and firmly fixed non-conductor
. [ | inaddition to the insulation on the wires.
oy [ (2) Other Communication Systems. Coaxial cable shall be installed so that there will
g2 | be no unnecessary interference in the maintenance of the separate systems. in no case shall
§ = the conductors, cables, messenger strand or equipment of one system cause abrasion to
< '3 the conductors, cables, messenger strand or equipment of any other system.
S ; (3) Lightning Conductors. Where practicable, a separation of at least 6 feet (1.83 m)
% S shall be maintained between any coaxial cable and lightning conductors.
<+ L

820-15. Fire Resistance of Coaxial Cables.

[ (a) Wiring Within Buildings. Coaxial cables installed as wiring within buildings shall
be Type CATV listed as being resistant to the spread of fire. This listing requirement for Type
CATV cables shall become effective July 1, 1988. In addition, where coaxial cables are in
avertical runin a shaft, Section 820-15(b) shall apply and where coaxial cables are installed
in ducts, plenums and other air-handling spaces, Section 820-51(c) shall apply. Type CATVR
coaxial cables listed for use in vertical runs in accordance with Section 820-15(b) and Type
CATVP cables listed for use in ducts, plenums and other air-handling spaces in accordance
with Section 820-15(c) shall be permitted to be used to meet the requirements of this section.

See commentary following Sections 300-22(b), FPN and 300-22(c), FPN.

[ (FPN): One method of defining resistant to the spread of fire isthat the cables do not spread
’ fire to the top of the tray in the Vertical Tray Flame Test in UL 1581.
See commentary following Section 725-38(b)(1), second FPN.

Exception No. 1: Where the coaxial cables are enclosed in raceway or non-combustible
tubing.

Exception No. 2: In non-concealed spaces where the exposed length of coaxial cable
does not exceed 10 feet (3.05 m).

Exception No. 3: Listed Type CATVX coaxial cables that are less than 0.375 inch (9.52 mm)
in diameter and installed in one- or two-family or multifamily dwellings.

, (FPN): One method of determining the fire resistance of Type CATVX cable is by testing
the cable to the VW-1 requirements in UL-1581.

(b) InVertical Runs. Coaxial cablesina vertical runina shaft shall be Type CATVR listed
as having fire-resistant characteristics capable of preventing the carrying of fire from floor
to floor. Type CATVP coaxial cables listed for use in ducts, plenums or other air-handling
spaces in accordance with Section 820-15(c) shall be permitted to be used to meet the
requirements of this section.

Exception: Where the coaxial cables are non-combustible tubing or are located in a fireproof
shaft having firestops at each floor.

(c) InDucts, Plenumsand Other Air-Handling Spaces. Coaxial cables and equipment
installed in ducts or plenums or other spaces used for environmental air shall also comply
with Section 300-22 as to installation methods.
| Exception to (c): Type CATVP coaxial cables listed as having adequate fire-resistant and
low smoke-producing characteristics shall be permitted for ducts and plenums as described
in Section 300-22(b) and other space used for environmental air as described in Section
300-22(c).

(FPN): One method of defining low smoke-producing materials is by establishing an
acceptable value of the smoke produced per the NFPA 262-1985 test to a maximum peak

optical density of 0.5 and a maximum average optical density of 0.15. Similarly, fire-resistant
‘ cablesmay be defined as having amaximum allowable flame travel distance of 5 feet (1.52 m)
in the NFPA 262-1985 test.

EAGLES

COMTRONICS INC.

frequency response in the 500 to 600 Mhz range ¢ Single PC board for better
ground continuity and signal flow ® Every mechanical ground point soldered
sUrethane potting increases stability ® Double “O” rings seal main body for

weather resistance. SPECIAL 8-POLE UNITS ARE AVAILABLEI

(800)448-7474

Eagle’s new E.T. Micro Series trap is packed with new performance features
far superior to anything else on the market. And, its smaller size allows you to

install extra units on taps or in pedestals or lock boxes!
¢ Sharper notch reduces audio and video degradation on adjacent channels

¢ Blocking capacitor helps prevent theft of service ¢ Improved lower ad-
jacent sound losses ® Improved upper video loss ® Improved out-of-band

Get Three for the Size of Two!

;
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| Trademark of the National Fire Protection Association, Inc., Quincy, MA.
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have a flame retardant jacket and dielectric as
theflametestis several orders of magnitude more
severe than UL 1581. CATVR products can be

FEP compounds, but others are becoming
available.

4-POLE E.T. MICRO TRAP

Z

—
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used in lieu of type CATV or CATVX and must
be marked on the jacket as CATVR

Finally the CATVR, Section 15(c), for environ-
mental air handling ducts requires the most
stringent flame test of all. UL 910, a modified
Stiener tunnel test, dictates a 300,000 btu/hr
flame for 20 minutes with flamespread and
smoke generation values controlling pass or fail.
Typically materials needed to comply with UL 910
(or equivalent) have been the high temperature

Material selection

It should be noted that material selection for
meeting the four active classifications does not
change the cables’ physical or electrical prop-
erties as they have been offered in the past.
Attenuation and environmental performance are
maintained and are as reliable as ever. Also,
implementation of the code is left tothe local fire
authority and cognizant users should contact
them for their city’s code adherence.



Beat thetraffic.

M/A-COM opens up a new lane for cable oscillator covers a wide selection of fre-
operators with our new 18 GHz microwave quencies so spare parts can be kept to a
system. minimum.

If you've been looking for an open For over 20 years M/A-COM MAC has
frequency at 6 or 12 GHz, you're not alone. specialized in providing microwave radio
In many areas, they simply aren’t available: equipment to cable operators and broad-
there’s too much traffic and not enough casters. Every unit with our naime on it is built
spectrum. in our own factory, so we not only

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% 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

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.

See us at the Cable-Tec Expo, Booth 324. Reader Service Number 59,



Fiber-optic system design

This is the final instaliment of a three-part series on the design and
application of fiber-optic technology.

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

Link components contain sensitive high-speed transistors and other
circuitry. The devices must be protected from electrostatic discharge
through proper handling and grounding techniques.

Board considerations

For initial evaluation of transmitters and receivers, use evaluation kits.
Such kitsinclude PC boards that provide a convenient solution for putting
the devices into operation for engineering evaluation. Evaluation board
schematics included in data sheets or drawings in the kit provide guide-
lines for implementing custom boards. The transmitters and receivers are
similarly packaged. However, they have substantially different requirements.
The section on circuit considerations should be reviewed before attempting
a custom installation.

Transmitter and receiver modules should be located near the edge of
the circuit board to avoid routing the fiber over the board and to allow easy
access for fiber connection. The location helps prevent other circuitry from
injecting noise into the receiver module.

Link modules should be used on double-layer or multilayer circuit boards
only. A ground plane should be placed under the full area of the module.
No circuit traces should be routed between the ground plane and the
receiver module. Signals may be carefully run near the module on the
side of the board opposite the ground plane. Care also should be exercised
in multiboard systems to prevent strongly interfering signals on another
board from being physically close to the receiver module,

Data line connections are highly dependent onthe speed of the signals.

Figure 1: cross section of microstrip
t w
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Figure 2: Typical eye pattern
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Modules with ECL (emitter-coupled logic) data connections need circuit
traces that conform to nominal ECL wiring practice. This will most likely
require the use of microstrip or stripline wiring onthe PC board (Figure 1).

Optical transmitters require substantially more power than typical inte-
grated circuits; suitable conductor traces should be provided. Transmitters
normally do not require special cooling. Placement of the module close
to sources of heat may require care in maintaining the module package
temperature at acceptable levels.

Circuit boards supplied in evaluation kits pay particular attention tc power
supply decoupling and filtering requirements. Custom applications should
equally emphasize the importance of this area. Where two connections
are indicated for a particular voltage, such as Vegy and Vge2, separate
power supply connections are warranted. The Vegy connection to the pre-
amplifier of the device is sensitive to conducted interference. A pi-section
filter is recommended on the supply pin, particularly onthe higher speed
link products. High grade capacitors suitable for RF use should be
employed.

Alow resistance, low inductance ground path for the modules must be
provided. Itisimportant that all designated ground pins be well grounded
to maintain proper operation. Data connections should use microstrip or
stripline geometry. The characteristic impedance of the lines can be chosen
to be consistent with other circuit elements. Where the lines are of significant
length or the modules are connected to cables from off the board, trans-
mission line terminations will maintain signal integrity,

ECL transmitters are normally driven differentially. If a single-ended drive
is desired, the unused input must be connected to the Vag pin of the trans-
mitter and capacitively bypassed to ground.

Link modules can be interfaced to a wide variety of commonintegrated
circuits. Itis recommended that a single gate be dedicated astheinterface
between each module and the rest of the digital circuitry. The gate will
act as abuffer to help isolate the modules from other circuit elements and
prevent unwanted interaction.

Transmitter and receiver considerations

Transmitter and receiver modules should not require adjustment or
alignment in operation. The optical interfaces should be reliable and
trouble-free through their service life. Normat care should be exercised
so that the optical connectors and optical ports on the modules are kept
clean and free from debris. When needed, cleaning should be done with
optical grade lint-free materials.

Versatile transmitters will permit straightforward application of the module
in most applications. DC-coupled transmitters are insensitive to data format
or frequency content up to the maximum bit rate specified. No particular
precautions or limitations should be imposed on the signals presented
to the transmitter, except for logic level and transition time constraints.

AC-coupled receiversrated at 50, 100 and 220 Mbps provide restricted
duty cycle operation. Optimum performance of the receiver occurs with
signals having an average duty cycle near 50 percent. This type of receiver
takes advantage of the statistics found in commonly encoded data streams,
such as produced with Manchester encoding, data scrambling or
encryption circuits.

Such receivers employ decision circuitry having a threshold at the DC
(average) level of the incoming signal. When signals with very small or
very large average duty cycles are presented to a restricted duty cycle
receiver, the decision threshold shifts toward one of the signal levels,
increasing the probability that noise will contaminate the signal. This results
inincreased bit errors or reduced sensitivity for a given bit error rate (BER).

Restrictions placed on the duty cycle of the data entering the receiver
are based on certain assumptions about the overall performance of the
module. Operation at more extreme duty cycle levels is possible, but
performance tradeoffs will be needed. This may require assuring power

COMMUNICATIONS TECHNOLOGY



levels above the normal sensitivity limits of the receiver or allowing higher
levels of BER.

One particular limitation of restricted duty cycle receivers is their inability
to perform well in situations where data occurs sporadically or in bursts.
This implies long periods without signal transitions in between bursts, as
well as deviation from a 50 percent average duty cycle. When data occurs
on a link after such a period, the receiver will require sufficient time to
stabilize at the average DC level produced by the data. Specifications will
only be met after this period of stabilization.

DC-coupled receivers operate with arbitrary data streams and with no
restrictions on the data duty cycle, encoding or transmission bursts. The
device is sensitive to the transitions of the signal, whereas the restricted
duty cycle receiver useslevel sensing. These devices are simple in design
and relatively easy to apply.

The edge sensing that is typically used in a DC-coupled receiver is not
a particularly high performance approach to receiver design. This
architecture often resultsin a 6 to 8 dB penalty in the sensitivity of the device,
compared with the restricted duty cycle design. Thus, it is more suited
to optical links with limited distance, low data rate or modest error rate
specifications.

Alternative links

Handling data without regard to duty cycle or format can beimplemented
with the high performance restricted duty cycle receiver designs. This
employs encoding circuits in the transmitter module and decoding and
clock recovery circuits in the receiver, to automatically transmit and receive
data without regard to coding or duty cycle. These circuits perform their
functions while being transparent to the user. The user connects the data
and clock signals to the transmitter and obtains data and clock signals
from the receiver.

This approach finds many applications in high performance links, where
DC-coupled devices are not adequate. Many applications require clock
recovery at the receive end of the link so that this approach satisfies this
needed feature. Those products that are currently available are usually

inthe form of costly board-level modules rather than components. However,
the trend toward this type of component is being driven by the performance
advantages that it offers.
Analysis of the eye pattern generated by the link is accomplished by
attaching the optical transmitter to a signal source (often a pseudorandom
data generator), connecting the output of the optical receiver to an
oscilloscope and triggering the scope from the source. The typical eye
pattern shown in Figure 2 is the superimposition of many data transitions,
Some keys to eye pattern analysis include:
® Sample the data at the maximum vertical opening in the center of
the eye.

® The period when data can be sampled is shown as the width of the
central eye opening.

® Thenoise margin ofthe receiver outputisthe vertical height of the central
eye opening at the optimum sampling point.

® Theslope of the signallines on either side of the opening indicate the
timing sensitivity of data sampling point. A full open center is desired
over one that closes rapidly with small changes from the optimum
sampling time.

® The width of the signal band at the horizontal line midway between
minimum and maximum signal levels represents timing jitter. Jitter is
variation in the signal switching point that can adversely affect timing
in the system.

® Noise and distortion are indicated by the vertical thickness of the signal
band at the optimum sampling point. Increased thickness is
undesirable.

® Signal rise time and fall time can be measured from the eye pattern
by observing the signal transitions in between the bottom to the top
of the pattern and determining 10 to 90 percent or 20 to 80 percent
transition times.

® The central rectangle can be established for a particular application
toindicate signals that are acceptable in amplitude and timing. Signals
are acceptable if the eye pattern falls outside of the window thus
established.

CATV/LAN Design Program

for PC/compatibles computers

The SIGNAL System _

Options Available:
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[1 Trunk Design
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[1 Powering
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estern Catv 2135398030

In Calit (800)641-2288
Outside Calif.  (800)551-2288

Reader Service Number 63.

See us at the Cable-Tec Expo, Booth 326.



Business Directory

BakerScott ...
Parsippany, NJ 07054
. EXECUTIVE SEARCH (201) 263-3555
MANUFACTURING CO Specialists in the Communications Industry
Cable TV/Broadcast Telecommunications
Division Division

IS A T et Dl U L ) — Positions available at all levels of Management, Coast to Coast —
® Jumpers Any Size ® Mini Wrench 716" Plastic or Aluminum

® Aluminum Cable Clips Single & Dual @ VCR Switch Kits Call or write in confidence,

Fee Paid
7900 CARNEAL ROAD ¢ LIVERMORE, CA 94550 “We don’t talk cable, we know cable.”
(415) 443-8619 Principals David Allen & Judy Bouer
Reader Service Number 22. Reader Service Number 64.
=—rrr——
o | | == CABLE SYSTEM
i INDUSTRY .
a “one. wawe || == SURVEY CO
PEOPLE. m———— .
Aerial Installs
Underground MAPPING @ DESIGN e AS-BUILTS
ENGLISH e COMPLETE DRAFTING SERVICES
ENTERPRIZES oTOR RS Er
Commercial
PO. Box _6494 Developement Always looking for experienced mappers.
Orlando, Florida 32853 Design If you're good, drop us a line.
1-407-898-7134 Tup Audits
Underground and 17 Peddler's Row 518 North Main Street
Aerial Construction Newark, DE 19702 Tekonsha, Ml 49092
(302) 368-2436 (517) 767-4185
Reader Service Number 65. Reader Service Number 67.

Filters & Traps For ,.\
Cable Television & LAN’s °t.;°9°r "?ﬁ UA
® TV Channel Bandpass Filters Cablesystems

® Channel Deletion & Reprocessing Networks

® Head-End Traps & Band Separation Filters For Sale
® Terrestrial Interference Filters T :
. ektronix Spectrum Analyzer
: ngCmrﬁng?m::gfs& LT Model 7L12 includes 7613 mainframe,
® Custom Filters For Your Particular Need 7K11 preamp. .1 to 2500 MHz. $5,000.

Call Russ Skinner at United Artists Cablesystems
Microwave Filter Co., Inc. ® 6743 Kinne St. ® E. Syracuse, N.Y. 13057 (201) 930-1900
Telex: 249-613 @ Fax: 315-463-1467 @ Tol Free: 1-800-448-1666 ® Colect: 315-437-3953

Reader Service Number 68. Reader Service Number 69.

‘castev | CONTRACT INSTALLERS, INC.

INSTALLERS

RITE CABLE CONSTRUCTION, INC.
UHF Radio Equipped Trucks * Uniformed Instatlers

Aerial and Underground Coaxial and Fiber
HOUSE INSTALLATIONS . A
Aenal - Underground - I':r)ew:re Optic Cable Installation Nationwide &
APARTMENT INSTALLATIONS
Post wwe - Pre-wire - Commercial Buiding Contract Installers Also Available
Tap Audits
Insiall or Remove Traps and/or Corveners
Drop change over lor Sysiem Rebudds 1008 Main Street West
LENNY FISCHER PO. Box 1564 Valdese, North Carolina 28690 EARNEST E. BLISS
(414) 582-7087 Appleton, Wisconsin 54913-1564 704-874-4202

Operations Manager

Reader Service Number 70. Reader Service Number 71.
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TeleScripps

CABLE COMPAN Ve

Project Manager
TaleScripps Cable Co., an operating group of Scripps-Howard, is seeking an in-
dividual to join our management team.

The Project ger will be ible for the fi i ‘and
tion of | rebuild p within the

ional coordina-
pany. The lemll par
in the engineering, deslgn p tation, and king of the proj

This position requires 5-7 years of managenal exponence and a college ree
or the . Excellent and | gkills are a must; along
with an advanced knowledge of PC-based reporting structures.

We offer a competitive salary and benefit package. Qualmed candidates should
submit a resume with salary history and req to:
TeleScripps Cable Company
412 Executive Towers Drive ® Suite 240 ¢ Knoxville, TN 37923
Equal Opportunity Employer

Yl

Cable Construction, Inc.

Montgomery
TECHNICIANS

$8.00 - $13.00 per hour
Service/Line/PM
New Build
2200 mile plant
142,000+ subscribers
450 MHz/addressable
Minimum 2 years CATV experience
Send resumes to:

Cable TV Montgomery
Brad Shoemaker
250 Hungerford Drive

Suite 200
Complote CATV Construction Rockville, MD 20850
Specializing in Rebuilds EEOC
P.0. Box 903
(904) 9326849 Gulf Breeze, FL 32561
Reader Service Number 73.
Quality Reconditioned
Network Specialists Test and Measurement Instruments
PO. Box 5506
Fort Wayne, IN 46895 Signal Level Meters Spectrum Analyzers

Phone (219] 483-6037

WANTED

Experienced contract CATV installers for work in Indiana,
Ohio, and Florida, Must have own truck and tools. Good
pay and bonuses.

Network Analyzers Sweep Generators
Microwave/Waveguide Components

Riser Bond Texscan Wavetek
Calibration and Repair Service

hp Tektronix

EMS Tnstruments 800-234-7434
Reader Service Number 78.
SIGNAL LEVEL METER REPAIR | S TRIBUTORS FOR
* Magnavox

Prompt, Professional Service |
at Reasonable Prices

JGL |

ELECTRONICS, INC. ’

aa2s BLACKSTONE DRIVE
INDIANAPQOLIS, INDIANA 46237 [
317/783-6130

A complete line of passive and active line gear for the CATV markets.
¢ Texscan
A complete line of headend equipment.
¢ Qur own caption decoder.
Closed caption decoders (teletext) for the hearing impaired.
s P.PC. fittings.
* Intercept traps.

BROKER—BUY/SELL USED CONVERTERS,
HEADEND AND LINE EQUIPMENT

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

Gardena, CA 90248

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

Reader Service Number 76.
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Reader Service Number 80.

NEW FIBER OPTIC
CABLE TEST SET

OFFERS HIGH PERFORMANCE AND
VERSATILITY, AT A LOW COST

Laser Precision's new loss test set provides
outstanding performance and capabilities for
testing and optimizing fiber optic cable sys-
tems, at a very reasonable price.

The AM-3500 attenuation/power meter fea-
tures 16 calibrated wavelengths, from 800 to
1550nM, selectable at a push of a button—so
that the user can select the most precise wave-
length for the application. During cable splicing,
the AM-3500's built-in “tone” enables the user
to accurately align the fiber core without having
to look at the readout. For end-to-end tests of
the link, the “stored reference” can be used to

determine any variance in optical throughput,
so that cable problems can quickly be noted.
The AM-3500's readout is in watts, dBm, and
dB-relative. Its range is from —65to + 5dBm,
with 0.01dB resolution. Designed to go any-
where, the AM-3500 operates on rechargeable |
battery or 110220 VAC.

N

If used for LAN applications, the loss test set
includes: the AM-3500, built-in Silicon detec-
tor, rechargeable battery, AC adapter, ear-
phone, choice of adapter for any multimode
connector, and a bare fiber adapter, hardshell
carrying case and soft packs, plus a AP-3200
LED 820nM hand held light source. The price
for this complete loss test set is only $1,590.

For more information on the loss test set, or
Laser Precision’s state-of-the-art OTDR's, con-
tact: LASER PRECISION CORPORATION,
1231 Hart St., Utica, NY 13502, or call (315)
797-4449, or telex 646803.
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PREVENTIVE MAINTENANCEI

Eliminating paging
transmitter interference

By Glyn Bostick
President Microwave Filter Co

Paging transmitters often interfere with CATV,
MATV or private TV reception. Although pagers
operate at several VHF frequencies, those with
transmit frequencies between 30 and 50 MHz
are the most frequent offenders.

Interference can be caused by the fundamen-
tal paging frequency or one of its harmonics. If
the fundamental signal strength received by the
CATV system is sufficiently strong, it can overload
the antenna preamplifier and drive it into satura-
tion. This usually is more severe on the lowest
TV channel—the one closest to the paging fre-
quency. If the problem occurs on selected chan-
nels, notthe lowest, thenitis likely that the CATV
system is seeing a transmitted harmonic (multi-
ple) of the pager's fundamental frequency.

Fundamental overload must be cured at the
CATV system. This is usually accomplished by
inserting a trap between the antenna and pre-
amp (or other first electronic processor). The trap
is then tuned to the pager's fundamental! fre-
quency. For example, if the offender is a pager
transmitter at 42.04 MHz, atrap tunedto this fre-
quency is connected between the cable anten-
na and preamp.

Harmonic interference must be suppressed
atthe transmitter by inserting a low-pass filter be-
tween the transmitter and its antenna. The filter
suppresses multiples of the transmit frequency
without affecting the fundamental. For example,
the second harmonic of a 42.04 MHz pager
transmitter is 84.08 MHz. This is withinCh. 6 and
therefore cannot be trapped out of the cable
system without removing some of the cable chan-

nel. A low-passfilter inserted betweenthe pager
transmitter and receiver will prevent radiation of
the harmonic.

Non-antenna ingress

Sometimes both of these remedies are applied
and interference persists. In this case, inter-
ference is entering the CATV system via a route
other than the antenna, such as through the
building wiring of the CATV system. Such wiring
is often an excellent antenna for pickup of pag-
ing signals and the interference is conducted to
the CATV system viathe power cord. Inthiscase,
apply an RF fiter at the wall plug of the CATV
equipment.

Another source of ingress is poor grounding
of the CATV equipment, the pager transmitter or
both. This is most likely if equipment is in the
same building. Ground leads betweenthe equip-
ment and substantial ground (large metal sur-
faces or pipes going directly into ground) should
be approximately 10 percent shorter than the
pager wavelength.

An additional source of non-antenna pickup
is the CATV downlead from the antenna to the
equipment. The coaxial braid, acting as a con-
ductor above ground, forms atransmission line
that can guide the pager energy to the equip-
ment. Grounding the braid at several points be-
tween the antenna and equipment will *‘short
out’ this unintended transmission.

Finally, ingress can result from poor chassis
shielding of the CATV equipment. If it persists
after applying these techniques, make a tem-
porary test by encasing the CATV equipment in
a conducting sheet, such as aluminum foil.

Interference

Methods to eliminate interference

suppresses

pager fundamental
overload

at CATV

Low-pass
filter

Suppress
second
harmonic
interference

Pager
transmitter

CATV system
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Take A Closer Look At
The New Commercial Inserter
With Everything You Neec

r

The ComSerter-192

The Best Just Got Better New Features

Texscan MSI presents the latest Full Stereo VCR Capabilities
advance in commercial insertion: The _
ComSerter-192. Like its predecessor, CMOS Non-Volatile Memory

the popular ComSerter-92, the new model

CSR-192 provides single channel integrity, Auxiliary Source Input for

full random access, complete logging, Secondary Video

affidavits and compatibility with all other Preview Before Air

ComSerter models. As all other

Texscan MSI products, the CSR-192 is Simplified Tape Marking

setting the standard for quality and

reliability. But there’s much more... External Video Processor Loop
Streamlined Single Board

- Design
MSI Full Audio and Video A.G.C.

See us at the Cable-Tec Expo, Booth 211. Reader Service Number 81.

No Increase In Price

And best of all, the CSR-192 gives you
these many added features without adding
to the price.

For more information on the
ComSerter-192 and our complete line of
comumercial insertion products, call
800-367-6011, 800-777-2227, or write to
Texscan MSI Corp., 124 Charles Lindbergh
Dr, Salt Lake City, UT 84116.
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Securing MDU equipment

By Malcolm S. White
President, Priority Television Consuttants

Today the mostimportant decisions made by
a CATV engineering department are those that
save money or make money. MDU converter
security, however, is one of the few instances that
can meet both goals. Reliable in-home converter
security saves money by protecting those
precious boxes and makes money by helping
cable systems gain accessto MDUs wherecon-
verter liability is an issue.

After years of telling building owners and con-
do associations that *we'll get to you,” some
cable operators are now concentrating on
serving MDUs. Often, competitive pressures
force the operator into the MDU market; if you
don't want to serve those buildings, someone
else will.

Security addresses a major technical barrier
to gaining access and maximizing profits on
MDUs—the liability for the converters. It's in our
best interests to put an addressable boxin every
unit. That'sa $100+ investment just for the home
terminal, let alone the costs of installation and
service. Converters are depreciable assets with
high replacement and repair costs, which go
even higher in MDUs.

accepted liability for the box. Now things have
changed: Owners have more leverage in nego-
tiating contracts with cable operators. In fact,
coming to an agreement on converter liability is
often the last step in *locking up”" an MDU.
Let's take two hypothetical examples. The first
isin an existing building—a customer for several
years with an 80 percent penetration rate. The
160 subscribers in this 200-unit building pay $12
amonth for expanded basic, generating about

The dilemma

You don't have to be born a criminal to steal
a converter or re-PROM one. An unsecured,
sophisticated piece of electronics equipment is
tempting. At onetime, owners didn't have much
choice—if they wanted cable inthe building, they

Calculating converter security costs
Example #1—Existing building @ 200 units @ 80 percent basic penetration

Subscribers 160
Annual turnover (20 percent move rate) 32
Annual theft (40 percent of moves) 13
Annual replacement costs (at $100 per unit) $1,300
Costs over six-year average life $7,800
Converter investment per subscriber $48.75

Example #2—New customer @ 500 units @ bulk rate (100 percent penetration)

Subscribers 500
Annual turnover (100 percent move rate) 500
Annual theft (40 percent of moves) 200
Annual replacement costs (at $100 per unit) $20,000
Costs over six-year average life $120,000
Converter investment per subscriber $240

MORE BOX FOR
YOUR BUCK ...

COMPARE THESE FEATURES TO OTHER

TRUCK BED SYSTEMS.

* Safety beacon

N

* Ladder lock/clamp

* Upper ] | plementation and documentation of systems, procedures
[hes f N I \\ * Upper bor and hardware upgrades to assure optimum headend
| f i\ reliability and signal quality.
* Rack assembly —— Requi : ' . .
B — quirements include extensive hub site design,
SIEolinl l =~ ’/ \\’/3'/// g engineering and maintenance experience along with
safety light - -um"’;v..ﬁ\ previous supervisory/managerial skills. FCC license
Z A o required.

* Rear deck work surface

—

e — —

Al /19
:’," J( _)" Fender parts tray /;
= — ]
e~ T ey

Ty ‘:lgnelocl‘ \ \‘//

——— s AV S~
~ <™ %2

CALL
14081424-7710

‘627 Brunken Ave.-Suite A
-Salinas,CA 93901

TAIVGATER RS

TECHNICAL OPERATIONS

HEADEND /HUB SITE
MANAGER

NYT CABLE TV, headquartered in Cherry Hill, NJ, has an
immediate opening for a Headend/Hub Site Manager.

This individual will report to the Director of Technical
Operations and be responsible for the development, im-

® Full rear window visibility
® Usable space (flexibility)
® Security lid lock

We offer an excellent salary and comprehensive benefits
/ package. Qualified applicants should send resume in-
\ cluding salary history to: Director, Employee Relations,
NYT CABLE TV, 1250 Haddonfield-Berlin Rd., Cherry Hill,
NJ 08034. No phone calls please. Equal Opportunity

e 3
Celollely

Not shown
o Lewis® parts bins
® Water jug mouni
* Cable cart

Reader Service Number 82,
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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 134 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 a switch. 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 GEN ERAL
Genceral Instrument Corporation

2’2()() Byberry Road l NSTRUM ENT
Hatboro, PA 19040

(215) 674-4800 Reader Service Number 84.

Send Today For Our Free Catalog!



See us at the Cable-Tec Expo, Booth 415.
Reader Service Number 85.

Cable Link

buys, repairs, & sells
CATV equipment!

We service Oak & Jerrold
addressables

614 - 221- 3131

call now!

F;sL Accurate Pibe & Cable
Location!

800 SERIES
LINE TRACERS

B Left/Right Guidance

M 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 MC| UW

See us at the Cable-Tec Expo, Booth 206.
Reader Service Number 86.

"The cost of converter
theft...is a drain on
cash flow, a blow to
asset value and a

pain in the neck.”

$23,000 in revenue annually from basic. As
shown in the accompanying figure, using a 20
percent move rate and a 40 percent theft rate
means that the system will lose about 13 con-
verters ayear. This equals $1,300 per year incon-
verter replacement costs; over the six-year
average life of a converter, total replacement costs
are about $8,000. Therefore, to secure those 160
units, the operator should be willing to spend $50
per unit up front.

The second example addresses the issue of
gaining access. Let's assume converter liability
is the stumbling block in wiring a 500-unit dorm.
The proposed rate, $6 per unit per month on a
bulk agreement, is not a problem for the univer-
sity. What should the cable operator be willing
to spend in security to get a $3,000-a-month bulk
account? Assuming everyone in the dorm moves
each year (100 percent move rate) and the theft
rate is 40 percent, the cable system would have
to replace 200 boxes every year. The $20,000
a year in replacement costs would amount to
$120,000 over the average six-year life of a con-
verter. Dividing that total investment by 500 units
yields $240, what the system should be willing
to invest to secure each converter for its full life.

The investment in both cases is made in the
first year, but the maintenance costs and recon-
nect costs more than balance out the interest
costs. Clearly, the cost of converter theft and
tamperingis a drain on cash flow, a blow to asset
value and a pain in the neck.

Solving the dilemma

Up to now, the industry’s answer to solving the
dilemma of converter security has been to get:
the boxes out of the hands of the people who
steal and/or break them. But these people are
also the ones who pay the bills, order pay-per-
view events and have multiple sets. Off-premise
security may work but it runs counter to the theory
that subscribers should have that box available
to them.

Recently, an adaptation of existing security
technology applied to converters has proved
effective. The key to this approach is a lock-down
plate that attaches to the wall or furniture. The
converter is mounted to the plate, the plate locks
into the mount and the mount locks down. The
device, callex ority One, also enclosesthecon
verter, with only buttons and LED window
showing.

Inmany ways, the solution to converter security
is simply discouraging those who might not
otherwise steal but are tempted by the box or
simply don't know it doesn’t belong to them. But
in the long run, even the best solution to home
security can eventually be defeated.



“Can We Talk?”

“Let’s talk about your
saving up to 75% of your
present cost of anchoring
utility poles.”

“Here are the facts. The Duckbill
Manta Ray® Anchor requires
installation equipment costing
less than $1,400, not $150,000
digger derrick trucks. Which type
of anchor should you be using?

“More facts: utilities are switching
to Manta Ray Anchors all over
the world. They save huge sums
of money and do a permanent
anchoring job, especially in tight,
hard-to-reach places inaccessible
to trucks.

One man at ground level drives
Manta Ray with jack hammer.

“We have a national network
of the finest factory trained
distributors in the business.
The one nearest you will be
pleased to demonstrate how
Manta Ray can slash your i
anchoring costs. For complete
details and your nearest
distributor, call today.
Foresight Products Inc.,
10780 Irma Drive, Unit 22,
Northglenn, Colorado 80233.
Phone 1-800-325-5360 or
(303) 457-0222"

F ®
By e

U.S. Patent numbers 4.044,513 and 4,096,673 and other international patents.
Additional patents pending.
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CORRESPONDENT'S BRERPCORT T

Levels in fiber-optic networks

By Lawrence W. Lockwood
President, TeleResources
East Coast Correspondent

Establishing levels in a coaxial network is a
familiar task, but how do you do this in a fiber-
optic network? If the level of the signal (either
analog or digital, in either baseband or RF) is
known at any point in an electrical network (as
shown in Figure 1) and the gain and loss values
of the components of the network are known,
thenthe value of the signallevel (usually in either
dBm or dBmV) atany point downstream can be
readily determined.

The decibel (symbol dB) is a dimensionless
unit for representing the ratio of two values of
power. The number n of decibels is 10times the
logarithm to the base 10 of the power ratio:

n(dB) = 10|Og|o(P2/P|)

In terms of electrical quantities, power may be
expressed asP = I12R or P = V2/R. Accordingly,
the change in power level, in terms of changes
in current and voltage, is

Ngs = 20log(l./ly) + 10log(R2/R,)

20|OQ(V2N|) + 10|Og(R|/R2)

The power level change, expressed in decibels,
iscorrectly giveninterms of voltage and current
ratios alone only for the special case for which
Ry = R'2,

Fiber optics

The special case proviso is emphasized
because itis a necessary requirement before the
dBmV values rather thanthe dBm valuescan be
used in an analysis. This requirement is rarely
considered in an everyday analysis of any elec-
trical coaxial network (especially broadband)
because all of the impedances of the com-
ponents in the electrical network are made a
common value (75 ohms for CATV).

However in the case of a fiber-optic network
(as shown in Figure 2) the proviso must be
observed. Because of the light sources/detec-
tors in the network it is apparent that the im-
pedances are not all the same so the dBmV
values cannot be used. Therefore, values of ac-
tive fiber-optic components are always given in
dBm and they must be used in any fiber-optic
network analyses.

Optical dB and electrical dB
Using decibels (dB) in conjunction with fiber

optics can cause confusion3. We assume the op-
tical power Popt is converted to electrical current
| in a detector. However, in detectors (photo-
diodes), lset is proportional to Popt. Therefore
X[dB(optical)] 10l0g(Popt1/Poptz)
10log(l4/12)

We now assume Pg is electrical power
generated by the same current |. However Pg
is proportional to 12. Therefore
X[dB(electrical)] 10log(Pei1/Pei2)
20|Og(||/|2)

Notice that the dB(electrical) number is twice as
large as the dB(optical) number.
dB(electrical) = 2 x dB(optical)

This apparently contradictory relation is due
to the fact that the detector output current is
linearly related to the input optical power. One
should always verify whether optical or electrical
power was used to calculate attenuation, signal-
to-noise ratio, etc., in decibels. It has been sug-
gested that a clear distinction should be made

BROADBAND LANDESIGN SOFTWARE

BROADBAND SYSTEM ENGINEERING ELIMINATES CALCULATOR DRUDGERIES!!

NEMAL ELECTRONICS INT'L., INC.

Your factory authorized distributor for: N EW'

FAST AND EASY TO USE SUPER “SMART” FEATURES

2 SPEED KEYSTROKE ENTRIES
SIMPLE COMMAND STRUCTURE

o 184 xT, AT & 100Z compATIBLES

SELECTS TAPS AUTOMATICALLY
CALCULATES “REAL” RF LEVELS
"WHAT 1F?" CAPABILITIES

AUTO UPDATE = DELETE/INSERT
CALCULATES AMPLIFIER PAD/TILT
LOW SIGNAL AND TILT WARNINGS

1 - 600 mHz ANy sPLIT OR DuAL |2
LARGE MFGR COMPONENT DATABASE |7 AUTOMATIC INSERTION - AMPS/EQ

GLOBAL COMPONENT REPLACEMENTS
PRINTOUT BOM/RF LEVEL ANALYSIS
MONITORS. SIGNALS DURING DESIGM
CALCULATES CABLE DC LOOP LOSS
LIMITED - FIBER OPTICS DESIGN
uAP, 1E€€ 802,

CREATE/EDIT uP TO 10 MFGR FILES
FOR EACH CATEGORY: AMPLIFIERS,
CABLE, TAPS AND DC/SPLITTERS/ETC
COMES WITH C-COR, JERROLD, RMS,

MAGNAYOX, S—A AND OTHERS, OR CATY DESIGN

BROADBAND SYSTEM ENGINEERING (BSE) 1S AN AFFORDABLE PC CAE CABLE
DESIGN SOFTWARE PROGRAM LOADED WITH SMART FEATURES FOUND [N OTHER
PROGRAMS COSTING MUCH MORE. SAVE MONEY BY DESIGNING OR EXPANDING
YOUR BROADBAND SYSTEM IN"HOUSE, BSE 1S AN EXCELLENT ACCEPTANCE AND
QC TOOL, ALSO AVAILABLE [N METRIC VERSION,

BROADBAND SYSTEM ENGINEERING ~ VERSION 3.2 - - - - - - $1595.00

| USE_OUR E:QEEV EVAEUAT!QN WITH :N §LECT!0N TO PURCHASE WITH AN I
® COMNET ENGINEERING CO.

I\ 3310 Westem Drri
[:: (:) r*1 EE? -t; Austin, TX 7'745'e
5128922085 )

®OUTSIDE U,S, AMERICAN EXPRESS ONLY, gga ECT TO REFUND TERMS,
WRITE OR CALL FOR DETAILS. ADD + SHIPPING,
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"IN STOCK: MODEL FAVM-450
FREQUENCY AGILE MODULATOR
50.450 MHZ

= BLONDER-TONGUE
' SMATV/MATV PRODUCTS:
¢ COVERS VHF, MID, SUPER, HYPERBAND
¢ 42 dbmV OUTPUT » STEREQ COMPATIBLE
o SAW FILTERED © LIGHTNING & SURGE SUPPRESSION

ORDER TOLL FREE: U.S. 1-800-327-5999
FLA. 1-800-52 CABLE

COMMUNICATIONS TECHNOLOGY

Also Available From Stock:
OVER 1,000 TYPES OF WIRE © CABLE ® CONNECTORS
CRIMPING TOOLS e CABLE TIES ® SHRINKABLE TUBING

POWER FILTERS * STANDBY POWER SUPPLIES
Call or Write for Complete Catalog

NEMAL EeLcctronics INT'L, INC.

12240 N.E. 14th AVENUE, N. MIAMI, FL 33161
(305) 893-3924 TELEX: 6975377 (NEMAL MIA)

24-HR. ONLINE FAX: (305) 895-8178
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by writing dB(optical) or dB(electrical).

But if we have a dBmV value at one point in
afiber-optic network, as in Figure 2, how do we
calculate the dBmV value at another point? If we
can determine the value of the optical power in
dBm that the input dBmV produces in the net-
work, then we can carry the dBm values through
to the point where the dBmV value is desired and
then determine what the resultant dBm amount
produces as a dBmv.

These analyses require considerations of the
voltage-to-light input to the fiber optics (trans-
mitter) and the light-to-voltage output of the fiber
optics (receiver). Two of the most important
parameters of atransmitter to be considered are
transmitter output power and SNR (signal-to-
noise ratio) or BER (bit error rate). Power output
must be sufficient to overcome all losses in the
system and produce a signal that can be

Figure 1: A few typical elements of a coaxial network

Coax l:

cable Amplifier

Analog or
digital info

Analog or
digital info

Amplifier

Figure 2: A few typical elements of a fiber-optic network
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Figure 3: simplified PIN fiber-optic receiver (analog)
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(up to 10 dBm)

Connectors: 05 to 1 dB
Splices: 0.1 to 0.05 dB

Insertion loss for switches: 1 to 2 dB

Table 1: Typical values for componentsinafiber-optic network
® Transmitter output power: LED (light emitting diode, —20 to 0 dBm) and lasers
SNR: 50 to 60 dB for laser transmitters

Cable attenuation: Values vary widely depending upon whether fiber is single or

multimode, the wavelength and the manufacturer. Single mode at 1,300 nm as
low as 0.6 dB/km and as high as 8 dB/km at 850 nm in multimode

Insertion loss for couplers: 05 to 1 dB—the best as low as 0.05 dB

Insertion loss for star coupler: 1 to 3 dB
Receiver sensitivity: —30 to -50 dBm

detected and amplified undistorted at the
receiver. The signal must meet some criteria to
determine whether it is usable, such as SNR for
the analog case and BER for digital systems.
Most laser transmitters have SNRs of 50 to 60
dB. The most significant consideration for a
receiver is sensitivity. Sensitivity is defined asthe
minimum power (time average) at the receiver
input, which is required for the proper function
of the system3 and typical values are —30to —50
dBm.

Sample fiber-optic receiver (analog)

The receiver shown in Figure 3 is a PIN
(positive intrinsic negative) analog type#. APDs
(avalanche photodiodes) are often used rather
than PINs when greater sensitivity is required.

The PIN detector will convert incoming signals
from optical to electrical, with L, usedto extend
the receiver bandwidth. This particular receiver
is AC-coupled to A,, the transimpedance pre-
amplifier. These preampilifiers are useful because
they convert the detector (current source) to a
voltage signal, which is more useful as an out-
put. Az produces an analog output voltage, with
a level adjustment provided.

Equation 1 can be used to calculate the RF
output signal.

m

where:
Pag = average optical power input

modulation index
responsivity—defined as ratio of
detectors output current to the input
optical power3

YAA2

<3
o

The units of Y are microamperes per micro-
watt (uA/uW) or amperes per watt. The voltage
of the RF output signal is

Pavg M YA A2
NE

Atypical application of Equation 2, given that
the parameters have the following values, is*

Eo = )

Pag = 100pW

m = 05 (50 percent modulation)
Y = O05pA/uW

A, =10

A = 1000

therefore:

Eo = 176.7 mV or 449 dBmV

The bandwidth for a typical receiver of thistype
can be 200 to 300 MHz.

Fiber-optic cable plants

As in any network analysis, a power budget
must be established using dBm and dB values.
These values must be obtained from the
manufacturers of the components inthe network.
Some typical values for components in a fiber-

-
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With Galactic Radio, we make music magic.
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Table 2: Bit error rate vs.
signal-to-noise ratio (in dB)

BER SNR
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optic network are shown in Table 1.

The values of some of the components shown
in Table 1 are subject to smallimprovements with
ongoing developments by manufacturers.

After a power budgetis made for a given net-
work configuration, hopefully an excess power
margin will be left—if not, redesign is required.
A comparison must be made of the excess power
margin with the required SNR. If the network is
digital the SNR for a given BER can be deter-
mined from Table 2.

Conclusions

In a fiber-optic network, one cannot carry

calculations of levels from dBmV input through
dB gains and dB losses to obtain a dBmV out-
put asinthe classical case of an electrical/coax
network. In establishing levels in a fiber-optic net-
work it is essential to remember that signals are
always given in dBm values. Therefore if a3 dB
attenuation is inserted in a fiber-optic net (such
as would result after putting in an optical tap) the
output optical power is reduced by 3 dB and
therefore the output voltage is reduced by 6 dB,
because the relation of optical dB to electrical
dBis
dB(electrical) = 2 x dB(optical)
Thus, in a network, a 20 dB optical SNR becomes
40 dB electrical SNR—a 20 dB/km electrical
cableisequivalentto a 10 dB/km optical fiber—all
because of the optical to electrical response of
detectors that are needed to reconvert the op-
tical signal to an electrical signal.

In making a power budget for a fiber-optic net-
work, manufacturer’s specifications should be
used for light output power, values for various
component attenuations and gains, receiver sen-
sitivity etc.—always keeping in mind the optical/
electrical dB relation.
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Dimension

| 'Enfer the 6th

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.

A cutaway of T6 cable

Specify a 600 MHz bandwidth
cable for your semiflex needs.

T6, 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
TF :
Y PY compary

358 Hall Ave + PO Box 384 - Wallingtord. CT 06492

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

See us at the Cable-Tec Expo, Booth 323.
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Spectrum analyzer

Magnavox CATV introduced its MLM stand-
alone spectrum analyzer that measures fre-
quency response, peak-to-valley and actual
amplitude of any carriers within the bandwidth
from 4010 550 MHz. The MLM warns operators
when signals deviate from their desired oper-
ating levels, eliminating the need to send a
technician to each location for rebalancing. Soft-

addition of MLM to systems with or without ex-
isting trunk status monitoring.

For more information, contact Magnavox
CATV Systems, 100 Fairgrounds Dr., Manlius,
N.Y. 13104, (315) 682-9105; or circle #128 on the
reader service card.

ware options are also available that allow the

Headend products

Scientific-Atlanta unveiled its Model 8590 and
Model 8570 set-top converters. The 8590incor-
porates visual sound level indicators that let
subscribers “see’’ sound and preset the volume
even when the television is muted or off. It also
offers up to 50 modes of security in three layers:
dynamic sync suppression, dropped field and
video and syncinversion. The 8570 includes all

the features of the 8590 except video and sync
inversion, downloadable output channel and
volume control. However, when used in conjunc-
tion with S-A’s learning remote, operators can of-
fer subscribers volume control with a single
remote. (For more information on Models 8590
and 8570, circle #134 onthe reader service card.)

S-A also presented the Model 9650 integrated
receiver/descrambler. The product combines the
Model 9650 receiver with a satellite descrambler

ina package 3%z inches high for space economy.
(For more information on Model 9650, circle #133
on the reader service card.)

The company’s new frequency agile drawer
canbeinstalled inan S-A 6350 modulator or 6150
processor. It also can back up an entire headend
as a replacement module and has a 550 MHz
range for compatibility with every cable system,
according to S-A. (For more information on the
frequency agile drawer, circle #132 on the reader
service card.)

The Mode! 6380A stereo decoder has a peak
limiter for consistent audio levels across all chan-
nels. Alternate stereo audio inputs allow local
advertising to be run in stereo. (For more infor-
mation on Model 6380, circle #131 onthe reader
service card.)

Also introduced by S-A are its two-way and
four-way traps. According to the company, they
are easier to install, almost impossible to break
and fit every housing made by S-A. (For more,
information onthe taps, circle #130 onthe reader
service card.)

For further details, contact Scientific-Atlanta,
1 Technology Pkwy., PO. Box 105600, Atlanta,
Ga. 30348, (404) 441-4000.

Status monitoring

Alpha Technologies unveiled its AlphaSoft
programs for remote status monitoring of stand-

£ 329
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NaCom

A Full Service Communications Contractor
Specialists in: Installation, Construction, LAN

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

For more information about THE NACOM TEAM, please / Nacom /

contact Eli McKay or Jerry Evans for CATV installation and
construction contracts, or to join our team as an installer
or construction worker with an excellent future, contact

Judy Basham.
614/895-1313 - 800/848-3998 - FAX 614/895-8942

1900 E. Dublin-Granville Rd.
Columbus, Ohio 43229
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by power supplies. The new software, devel-
oped exclusively for use on IBM PC and true
compatible systems, features a full-color, menu-
driven system, Designed for use with the com-
pany’s remote serial monitor power supply inter-
face, the program can be used with Alpha’s dual
plant modems and the PSM-1 modems de-
signed to facilitate monitoring in one-way cable
systems.

For more details, contact Alpha Technologies,
3767 Alpha ‘Way, Bellingham, Wash. 98226,
(206) 647-2360; or circle #141 on the reader ser-
vice card.

Test analyzer

Avcom of Virginia's STA-70D single channel
per carrier (SCPC) test analyzer allows the SCPC
uplinker to compare the performance of the car-
rier with other carriers to ensure the adequacy
of the system. The product displays SCPC and
FM signals and their frequencies from 0-110
MHz and has on-screen dynamic range of more
than 60 dB. Vertical display sensitivity is switch-
able from 2 dB to 10 dB per division. A built-in
audio demodulator allows it to function as a fixed
tune receiver at zero span for simultaneous
listening and viewing of carrier signals.

For more information, contact Avcom of
Virginia, 500 Southlake Bivd., Richmond, Va.
23236, (804) 794-2500; or circle #135 on the
reader service card.
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Cassette changer

Channelmatic is offering its Broadcaster |I,
featuring a new clamp mechanism and VCR-
mounting assembly. This stand-alone video-
cassette changer is microprocessor controlled
and can randomly access from its internal
storage trays any of 15 standard 3-inch video-
cassettes.

Features include seven-day programming with
100 events per day, computerized stepper motor
drive offering index accuracy within 005 inch,
expandable capacity through cascading units
and built-in vertical interval switching. It can also
be used as an automatic tape duplicator with
external video source and record-capable VCR.
No VCR modification is required.

For more information, contact Channelmatic,
821 Tavern Rd., Alpine, Calif. 92001, (619)
445-2691; or circle #140 on the reader service
card.

o

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. Reader service Nuriiber 100.
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AML receiver

Hughes Aircraft Co.'s Microwave Products
Division introduced the compact outdoor
receiver, approximately one-half the size and
weight of previous outdoor AML receivers. Itis
also compatible with all Hughes AML micro-
wave receivers operating in the CARS (12.7 to
13.25 GHz) band. When used with a Hughes
AML microwave transmitter, this receiver serves
as a complete multichannel headend. Receiver
output is used directly to drive the conventional
cable plant from remote hubs, reducing ampli-
fier cascades and the need for supertrunks.

It is available with or without a low noise
amplifier for high sensitivity (as low as 5 dB noise
figure) with low distortion performance, accord-
ing to the company. The 550 MHz receiver also
has a VHF AGC module and pilot tone trap built
in, eliminating the need for an interface unit, yet
providing key functions previously available only
in the separate AML receiver interface unit.

For further details, contact Hughes Aircraft
Co., Microwave Products Division, PO. Box
2940, Torrance, Calif. 90509, (213) 517-6233; or
circle #139 on the reader service card.

Crimp tools

Nemal'’s new line of crimping tools offer full
ratchet operation with machined dies and com-
bine multiple hex sizes in a single fixed die for
versatility. Model CT3500 crimps a variety of
BNC, TNC, type N and other connectors on
RG58, 59, 62, 142 and 223 size cables. Model
CT3600 can crimp both RG59 and Belden 8281
connectors without changing dies. Both tools
provide a ratchet release lever to adjust cable
or connector position during the crimp cycle.

For more details, contact Nemal Electronics
International, 12240 N.E. 14th Ave., North
Miami, Fla. 33161, (305) 893-3924; or circle
#138 on the reader service card.

Remote converter

Pioneer introduced its Model BC-4600 wire-
less remote converter. This product retains the
same functions as its BC-4500 but includes
several enhancements. Besides volume control,
it offers a sleep timer that can be setin 30-miriute
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increments up to 12 hours. In addition, an op-
tions selector, a hand-held IR transmitter that
modifies the converter’s features and functions
without opening the converter case, will be
offered with the converter.

For more details, contact Pioneer Communi-
cations of America, Sherbrooke Office Centre,
600 E. Crescent Ave,, Upper Saddie River, N.J.
07458-1827, (201) 327-6400; or circle #121 on
the reader service card.

Cable products

General Instrument’s Comm/Scope Division
announced its new product, Optical Reach, a
single-mode loose buffered construction fiber-
optic cable available in configurations of two to
72 optical fibers. italsointroducedits ADP cable,
a corrosion-resistant drop cable that can be
used indoors. It contains an amorphous
flooding compound instead of the powder used
in CRD cable.

For more information, contact Comm/Scope
Division, General Instrument Corp., PO. Box
1729, Hickory, N.C. 28603, (704) 324-2200; or
circle #127 on the reader service card.

Microwave converter

Texscan Instruments introduced its Model
MDC-5, a two-band portable microwave block
converter that converts signalsinthe TVRO and
AMLU/CARS bands down to the VHF/UHF region
of 200-700 MHz. This permits viewing of micro-
wave signals on any 1 GHz spectrum analyzer.
Accordingtothe company, its product provides
acost-effective means of performing microwave
dish alignment, AML system troubleshooting
and searching for terrestrial interference without
a microwave spectrum analyzer.

For further information, contact Texscan In-
struments, 3169 N. Shadeland Ave., Indianap-
olis, Ind. 46226, (317) 545-4196; or circle #126
on the reader service card.

Agile modulator

ISS Engineering announced the Series Il Plus
frequency agile modulator, offering expanded
output from 54 to 550 MHz without the need

for comb generators or special output modifica-
tions to meet FCC stability requirements. The
product is microprocessor controlled and
features standard, HRC, IRC or inverted fre-
quency formats, It is also available with options
that provide T-channel operation, composite
video with 4.5 MHz inputs and remote tuning
via an RS232 port.

For more details, contact ISS Engineering,
104 Constitution Dr. #4, Menlo Park, Calif.
94025, (415) 853-0833; or circle #137 on the
reader service card.

Satellite modem

The EFData Corp. announced a new variable
data rate open network (IDR) satellite modem.
The SDM-308 Intelsat compatible modem
meets all requirements of the IESS-308
specifications forimmediate data rates from 64
kbps to 2048 kbps. Each modem can elec-
tronically select one, two or three of the different
IDR data rates. Complete remote monitoring
and control of all modem functions is a stan-
dardfeature, and it utilizes a punctured K-7 Viter-
bi encoder and a single chip decoder.

For further details, contact EFData Corp.,
1030 N. Stadem Dr., Tempe, Ariz. 85281, (602)
968-0447; or circle #124 on the reader service
card.

FO monitoring

American Lightwave Systems announced its
remote status monitoring system for frequency
division multiplexed (FDM) fiber-optic transmis-
sion systems. The Model SMS-1500 consists of
microprocessor-based hardware modules and
software that provide functionality for perform-
ing remote monitoring, remote inquiry and diag-
nostics, and automatic hot standby switching
for FDM fiber systems.

For more details, contact American Lightwave
Systems, 358 Hall Ave,, PO. Box 1549, Walling-
ford, Conn. 06492, (203) 265-8802; or circle
#122 on the reader service card.

Ad insertion

Rational Broadcast Systemn’'s multi-channel ad
insertion system provides for automatic inser-
tion of commercial breaks across an unlimited
number of channels with no pre-spot editing or
tape editing and permits airing of new commer-
cials in minutes. The system comes with full-
function spot scheduling, prioritized spots, prod-
uct cross-checks (to prevent spots selling the
same product from airing in the same break),
spot rotations and automatic PSA fills for unfilled
spots. A full billing package also can be pur-
chased with the system. Intelligent tape con-
trollers provide direct control of the VCR and
generate and read SMPTE time code from the
machines.

For more information, contact Rational Broad-
cast Systems, 2306 Church Rd, Cherry Hill, N.J.
08002, (609) 667-7300; or circle #123 on the
reader service card.
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IN STOCK AT
TONER

Full 5-550 MHz Bandwidth

Tongue in Groove
Housing with
Neoprene Weather
Gasket

Plated Solid Brass
“F" Ports

Stainless Steel

Mesh Gasket
For a Superior
Precision Radiation Seal
Die Cast
Aluminum
Housing
with Corrosion
Resistant
Coating
All Electronic
Components
Including
Power Passing
Protected by a
Plastic Cover
Stainless Steel
Hardware for
Longer Life
Aerial/Pedestal Mount

Royal”
2,4 and 8 way Multi-Taps
Call Now For Prices and
Immediate Shipment

cable equipment,inc.
969 Horsham Rd. ® Horsham, Pa. 19044
Call Toll-free 800-523-5947

in Pa. 800-492-2512

FAX: 215-675-7543

See us at the Cable-Tec Expo, Booth 602. Reader Service Number 102,




WERE NOT
THE NEW KID
ON THE BLOCK

We Built The Block

Some Typical Systems We’ve Built—

Williamsport, Pa 300 Miles Ottawa, OH.....ooovvvvrnenen, 50 Miles Plymouth, MA ................ 25 Miles

Utica, NY............. ...600 Miles Upper Merion, PA .. .90 Miles Knoxville, PA .. ....5 Miles

Bennettsville, SC............. 80 Miles Brockway, PA...ocuoonnen. 10 Miles Nanticoke, PA . .15 Miles

Jenkintown, PA ............ 200 Miles Greensburg, PA ...200 Miles Onancock, VA . ..15 Miles

New Kensington, PA....300 Miles Duxbury, MA.... ..125 Miles Mays Landing, NJ ..50 Miles »”
Port Huron, MI ...500 Miles Westfield, PA ... ...12 Miles Keene Valley, NY ...........20 Miles

Sandwich, MA ...200 Miles Norristown, PA 150 Miles \\'hite Marsh, PA ............ 20 Miles

Lauderdale Lakes, FL ...... 20 Miles Pelham, NH...... .80 Miles Lower Providence Twp., PA .
Pembroke, MA .90 Miles Plympton, MA.. .25 Miles 75 Miles }
Fredericksburg, V'A.......120 Miles Sandwich, Ma .. ..200 Miles Easlo\\ 0, PA i 50 Miles .
Culpepper, VA..... .80 Miles Windham, NH..... .85 Miles New Britain Twp., PA....30 Miles

Halifax, MA ....40 Miles St. Clair Twp., Ml .50 Miles Hamilton, NY ....c.ceuee 50 Miles

Loudoun County, VA ...100 Miles Bloomsburg, PA... .20 Miles Tredyffrin, Twp., PA....150 Miles

Kutztown, Pa «..cceuveneennes 50 Miles Wilkes-Barre, PA . .10 Miles Memphis, Moo 6 Miles

Hallwood, Exmore, VA ..75 Miles Weatherly, PA... .25 Miles Northampton Twp., PA

Chatham, NY .......ccceee 100 Miles Abington, PA 300 Miles | ceeveerrrrrereeirerieece e 150 Miles

Glens Falls, NY . ..250 Miles Algonac/Clay Twp., M1 ..50 Miles Whitpain Twp., PA ........ 50 Miles

Manassas, VA ... .75 Miles Southern, NJ..ocuvenee. 2,800 Miles Springfield, PA......c....... 30 Miles

Hanover, PA..... ..100 Miles Bolling A.F.B., MD........... 5 Miles Skippack Twp., PA ......... 45 Miles

Lawrence, KS.... ..220 Miles University of Toledo, OH .5 Miles New Baltimore, Ml......... 25 Miles

Buena Vista, VA .. .25 Miles Brandywine, PA ...100 Miles East China Twp., Ml....... 25 Miles

Danville, NH .... .25 Miles Chalfont, PA .12 Miles Newtown Sq., PA ........... 50 Miles

.. 100 Miles Chesterfield Twp., MI...100 Miles Harrison Twp., Ml .

Lancaster, PA....
..300 Miles China T\\'p., Ml oeereennnnns 10 Miles Ira T\\'p., M e,

Ponce, PR .........

Londonderry, NH ..200 Miles Collegeville Trappe, PA ..20 Miles Worchester, Twp., PA ....50 Miles

Marion, OH ...... ..100 Miles Dovlestown, PA ... 50 Miles Marine City, Ml .............. 30 Miles

Waverly, OH.. ++:20 Miles Egg Harbor, NJ . .22 Miles New Haven, Ml ... .10 Miles :
Atkinson, NH ... 40 Miles East Hampton, N ....25 Miles Sharon, PA .......... ..12 Miles &
Kingston, NH ... .50 Miles Littlestown, PA . ..100 Mlles E. Whiteland, PA ............ 25 Miles b
Rockland, MA .. .50 Miles Newton, NH Romeo, Washington,

Abington, MA... ....60 Miles Muncy/Hughesville, PA..25 Miles Bruce, Ml.ocovoinriiiieninnns 100 Miles "
Bourne, MA ... ..150 Miles Nassaw adox, VA ....cec.... 12 Miles Poland, NY .......... .25 Miles

Hershey, PA... ..100 Miles Lower Guynedd Twp., PA Selfridge A.F.B., M1 .10 Miles

Blossburg, PA w20 Miles | L, 25 Miles Trenton, Remson, NY ....25 Miles

Chitenango, NY .40 Miles New Holland, PA . ...10 Miles Henderson, NC............. 100 Miles

50 Miles Shamokin, PA................50 Miles
ﬁ J
See us at the Cable-Tec Expo, Booth 416.

Cable Services Company/Inc.

St. Albans, \'T

2113 Marydale Ave » Williamsport, PA 17701 ¢ 717-323-8518 ¢ 800-233-8452 ¢ In PA: 800-332-8545
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TECH OO

Fiber-optic loss budget

By Hal Williams
Jones Intercable Inc.

The first task in designing a fiber-optic system is loss budgeting. That is, you need to make sure that
subtracting all of the system’s optical losses from the power delivered by the transmitter leaves enough
power to operate the receiver at the desired bit error rate or signal-to-noise ratio. That design should leave
some extra margin above the receiver’s minimum requirements to allow for system degradation and fluc-
tuations (e.g., degradation of a laser light source or addition of a splice to repair a broken cable).

Light must first be coupled into the fiber. Some useful formulas for calculating coupling losses are:

NA = sin® =[\ln‘2 = n2? ]

No
where
NA = numerical aperture
6 = the maximum acceptance angle for total internal reflection
ne = index of refraction of the input medium
ny = index of refraction of the fiber core
n; = index of refraction of the fiber cladding

Typical NAs for fiber range from 0.1 to 0.5, resulting in acceptance cones of 11.5 to 60 degrees.

Fresnel reflection is the percent of power reflected at the transmitter to fiber interface.

— 2
Percent reflected power =|™ ~ Mo | x 100
N + Ny

where:

ne = coupling medium refractive index
ny = core material refractive index
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Example:

ne = coupling medium of air with refractive index of 1.0
n, = core material having refractive index of 1.5

then:

Percent reflected power = 15 -1012 » 400
15+1.0

= |95 1%  « 100
25

(0.2)2 x 100

0.04 x 100

4 percent

After determining power transferred you must know fiber loss, connector loss, splice loss and receiver
sensitivity. These figures can be obtained from manufacturer’s specifications. The next step is a simple
matter of adding combined losses and subtracting them from power available.

Example:

You are designing a fiber-optic link of 30 km using a laser transmitter at 1,300 nm. Coupled power is
0.0 dBm, fiber loss is 0.5 dB/km at 1,300 nm, splice loss is 0.1 dB each and connector loss is 1 dB each.
What is the system margin?

Laser power coupled 0.0 dBm
Fiber loss (30 km x 0.5 dB/km) 150 dB
Splice loss (15 x 0.1 dB) 15dB
Connector loss (2 at 1 dB) 20dB
Receiver sensitivity -270 dBm
System margin 85dB

Another approach would be to establish a desired margin and determine needed receiver sensitivity
to obtain that margin.

Laser power coupled 0.0 dBm
Fiber loss -150dB
Splice loss -15dB
Connector loss -20dB
System margin -100dB
Required receiver sensitivity -285 dBm
JUNE 1988 COMMUNICATIONS TECHNOLOGY
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REVENUE.

The Commercial Inserter You Can't Afford NOT to Use

* Full spot random access

e PC-XT-based

e Optional load sharing of VCRs
e Single channel integrity

e Automatic tape duplication

* Record & playback using
standard or super VHS decks

o Stereo audio capability

The Ad Cue Family of Commercial Insertion Systems
Studio Pro = Ad Cue Jr. = Ad Cue 100 ® Ad Cue Il ® Ad Cue 2000

F TELE-ENGINEERING CORPORATION
[

2 Central Street, Framingham, MA 01701
TEL. (617) 877-6494 1-800 TECTELE FAX (617) 788-0324
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KEERING TRACKHHHHTTHTTHTTT T

Paul Petersky was appointed
marketing analyst for Winegard
Co. Prior tothis, he was marketing
analyst for Adolph Coors Co. of
Golden, Colo. Contact: 3000 Kirk-
wood St., PO. Box 1007, Burling-

ton, lowa 52601-1007, (319)
753-0121.

Oak Industries elected John
Drumtoits board of directors. He
iscurrently aconsultanttothe com-
pany. Contact: 16935 W. Bernardo
Dr., RanchoBernardo, Calif. 92127,
(619) 485-9300.

At Midwest CATV, Bill Dancy
was named product manager for
the Matrix security box. Prior tothis,
he was a sales representative for
the distributor’s Southern region.

Sharon Jones was appointed
assistant buyer. Previously she was
product control supervisor for Aim
Communications.

Jeff MacDonald was named
sales representative for the South-
ern region. Previously he was a
sales rep at Anixter/Tele-Wire,

Finally, Richard Nensel was
named telemarketing sales rep for
the Northeast region. He pre-
viously had sales-related positions
with American Cablevisionand TV
Cable Supply Co. Contact: PO.
Box 271, Charleston, W. Va, 25321,
(304) 343-8874.

John Goddard, president and
CEO of Viacom Cable, was elected
chairman of the board of directors
ofthe National Cable Television
Association. Robert Miron,
president of Newhouse Broadcast-
ing Corp., was elected board vice
chairman. Jerry Lindauer, senior
vice chairman of Prime Cable, was

elected secretary. James Robins,
president of Cox Cable Communi-
cations, was elected treasurer.
Contact: 1724 Massachusetts Ave.,
N.W.,, Washington, D.C. 20036,
(202) 775-3550.

Bean

William Bean was appointed
president of Marconi Instru-
ments. Previously he was vice
president and general manager of
the company. Contact: 3 Pearl Ct.,
Allendale, N.J. 07401, (201)
934-9050.

Anixter Communications
named Ben Forrester vice presi-
dent of sales for the company’s
Lightguide systems. Before this, he
was CATV Southeast regional
manager.

David Asta was named direc-
tor of product development for
Anixter Manufacturing. He was
previously national sales engineer-
ing manager.

Finally, Anixter Communications
appointed Bob Santini as South-
east region manager and Pete
Wagener as Midwest region
manager. Contact: 4711 Golf Rd.,
1 Concourse Plaza, Skokie, lIl.
60076, (312) 677-2600.

ComSonics named Tom
Jorgensen manager of sales and
marketing. Prior to this, he was
senior marketing rep for Sperry
Marine.

Also, Gary Wilson was ap-
pointed sales executive for the Mid-
west; Cindy Tasker was named
sales executive for the Northeast.
Contact: 1350 Port Republic Rd.,
PO. Box 1106, Harrisonburg, Va.
22801, (703) 434-5965.

Bigham Construction

CommScope/General
Instrument
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For more
information and
our product
catalog, call us at
518-374-1113

or 312-658-6900,
or mail in the
coupon below.

There’s no end to the parts we supply daily. At
Authorized Parts Company your repair and
replacement needs are met within 24 hours. A faster
turnaround increases your productivity and profits.
And our extensive in-stock inventory means the best
prices for you. Turn to Authorized Parts Company
for all your converter supplies.

r Authorized Parts 200 Berg Street 1I

¢ Jerrold Bezels ® most cosmetic pieces | Company  Algonquin, IL 60102
* JSX Cases * semiconductors | Please send me your catalog. CT 6/88 |
¢ Hamlin Cases ¢ diodes ® transistors | Nome |
® other cases available ® capacitors | |
| Title |
| |
Authorized Parts | © !
— I Address ) I
Compan | '
p y | City State Zip |
200 Berg Street ® Algonquin, IL 60102 | Telephone |
312-658-6900 » FAX 312-658-0582 | |
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CALENDAR I

June

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 Tele-
vision technical seminar on fiber
optics, Roaring Brook Ranch, Lake
George, N.Y. Contact Bob Levy,
(518) 474-1324.

June 13-15: Maryland, Delaware
and District of Columbia Cable
Television Association spring
meeting, Ocean City, Md. Contact
Susan Hollis, (301) 268-2721.
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 15: SCTE Midlands Cable
Training Association seminar on
transportation systems, Omaha,
Neb. Contact Herb Dougall, (402)
330-2314.

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

June 19-21: Oregon Cable Com-
munications Association an-
nual convention, Inn of the Seventh
Mountain, Bend, Ore. Contact
Mike Dewey, (503) 362-8838.
June 20-23: Siecor Corp. tech-
nical seminar on fiber-optic instalia-
tion and splicing for LAN, 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 22: SCTE Great Lakes
Chapter technical seminar. Con-
tact Daniel Leith, (313) 549-8288.
June 22: SCTE Miss/Lou Chap-
ter technical seminar on BCT/E
Category I1Video and Audio Sig-
nals and Systems, Biloxi Beach
Resort Motor Inn, Biloxi, Miss. Con-
tact Rick Jubeck, (601) 992-3377.
June 24: SCTE Heart of
America Chapter technical
seminar. Contact Wendell Woody,
(816) 474-4289.

June 28: SCTE Hudson Valley
Chapter technical seminar on CLI,
Holiday Inn, Kingston, N.Y. Contact
Wayne Davis, (518) 587-7993; or
Bob Price, (518) 382-8000.
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 seminaron CLl,
leakage and FCC rule update, Wil-
liamson Restaurant, Horsham, Pa.
Contact Diana Riley, (717)
764-1436.

June 29: SCTE Rocky Mountain
Chaptertechnical seminaronCLI,
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.

July 14: SCTE Central California
Meeting Group technical seminar

Planning ahead
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, Ma.

onfiber-optics technology. Contact
Andrew Valles, (209) 453-7791; or
Dick Jackson, (209) 384-2626.
July 19-21: Florida Cable Televi-
sion Association annual conven-
tion, Amelia Island Plantation
Resort, Amelia Island, Fla. Contact
Robert Brillante, (304) 681-1990.
July 25: SCTE Golden Gate
Chapter technical seminar on
safety programs. Contact Wayne
Sheldon Sr., (408) 264-2728.

encoders simultaneously.

commercials.

as well as others.

tier switching needs.

INNOVATIVE

FOR YOUR PPV EVENT ENCODERS

Let CableCom Specialists Inc. control your individual daily PPV Events
on your Zenith, Jerrold or Regency encoder.

e Qur IBM based controller gives you totally automated control of up to eighteen events
per day, per encoder, and is programmable up to 31 days. You can control up to eight

* With automatic default tiering or addressing between PPV events, you can run your
encoders on your basic subscriber level so all customers can watch PPV promos and

o All screens are menu driven and easy to use and are customized at each cable system.
» We are compatible with Zenith Z-Tac, Jerrold DS/e and SSE, and Regency HES encoders,

* With multiple remote headends, CableCom Specialists can centralize your PPV encoder

« This is the perfect marketing tool for the cable operator needing up-to-the-minute control

INTERFACING

REPRINTS

Communications
Visibility
Knowledge
Information

of your PPV encoders, allowing for movie lead-ins of each PPV event.

==CableCom

ESPECIALISTS

CALL FOR YOUR
DEMONSTRATION.

For more information, contact:
CableCom Specialists, Inc.
P. 0. Box 5031
Wilmington, Delaware 19808
(302) 239-5201

Reprints Work For You!

For more information

call Marla Sullivan at

CT Publications today!
(303) 792-0023

Reader Service Number 106.

114 JUNE 1988

COMMUNICATIONS TECHNOLOGY



— NN AL

R e L L

[ e et e S

PIECTAN BAN AL T

* M LA s 1

Comaphine

;
:

Affordable Masterpiece

Call Signal Vision for price and information

No specifications equal those of the Signal
Vision Directional Tap. It is, mechanically and electron-

ically speaking, a work of art.

High art commands a high price, right? Wrong.
The price for this tap is a value any critic would admire.

So you don't have to be an art expert to make
your own appraisal. The Signal Vision Directional Tap

is nothing less than a masterpiece.

about our new Directional Tap or for a catalog of our entire

product line.

Three Wrigley ® Irvine, CA 92718
714/ 586-3196

2-WAY & 4-WAY OUT-PUT MULTI-TAPS

' Features:

True performance to 550 MHz and beyond ® Machined brass
F ports ® Corrosion resistant 360 aluminum alloy housing and
protective epoxy coating ® Aluminum gasket for maximum RFI
integrity ® Stainlesssteel spring loaded clutch ® Tapered entey for
center conductor ® Neoprene weather-proof gasket. ® Aerial or
pedestal mounting without changing center seizure screws
® Center pin stop in seizure block. @ Plastic PC board housing
cover ® Excellent insertion loss to 550 MHz

MODELS: SVI-20

Bandwidth
Tap-to-Tap tsolation:

Return loss

Power passing:

SVI-40
Specifications:
5-330 MHz Tap loss:
30 db Impedance:
20 db minimum all ports RF1:
18¢lb 5 MHz tap port Input/Output ports
6 Amp AC/ DX Subscriber ports:

1 db ofassigned value
750HMS

-100db

5/8 female

FType female (brass)

See us at the Cable-Tec Expo, Booths 421 & 423. Reader Service Number 107.




Cable...
The technical frontier...

These are the textbooks of a new generation.

Their purpose:

To educate readers on important cable television topics.

To provide the most current and reliable information available.
To teach new methods and new solutions.

To boldly go where no books have gone before.

INDERSTANDING
GHTWAVE
SMISSION:

C-a-ble . Fioeh OPTICS.
Television @&

.......

Second Edition

-

Cable Television by William Grant Understanding Lightwave Cable Communications by Thomas

A comprehensive guide to CATV Transmission: Application of Fiber F. Baldwin and D. Stevens McVoy

technology, examining its equipment, Optics by William Grant An insightful look at the CATV

systems and methodology, as well as An introduction to lightwave industry, encompassing its

many other important facets of the transmission systems and the technology, services, organization,

workings of cable television. Perfect equipment and optical fibers used in operations, and future. Features

for beginners and veterans alike. such systems. Also explains the special appendices on cable

Second edition—just revised. characteristics of lightwaves and regulations, networks, policies, costs
optical fibers themselves. This and audience survey methods.

SCTE member cost - $29.00 excellent book will give you the edge Second edition.

Cost from publisher - $32.00 on this important technical area.

SCTE member cost - $35.00
SCTE member cost - $35.00 Cost from publisher - $41.00
Cost from publisher - $39.00

Now available from 3[:]'[ '
the Society of Cable Television Engineers! ~
To order: All orders must be prepaid. Shipping and handling costs

are included. All prices are in U.S. dollars. SCTE accepts Send orders to:

MasterCard and Visa. To qualify for SCTE member prices, a valid SCTE

SCTE Identification Number is required, or a complete membership 669 Exton Commons
application with dues payment must be included with this order. Exton, PA 19341
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_HAMPLIFIER "

The New, Undisputed Champion of
RF Amplifiers

THE BEST GAIN IN TOWN

10dB - 45 dB

i MULTIPLE
7 DWELLING

AR YTy

*LONG DROPS? MDU's?
*MULTIPLE OUTLETS?
*LOW SIGNAL LEVEL?

15 MODELS

from $1 6095

NO OPPONENT IS
TOO TOUGH FOR
THE “CHAMPLIFIER"!

Reader Service Number 112.

AND ... with our unique new design you can use standard coaxial cable to connect the plug-in adaptor to the housing
to power the amp. This virtually eliminates ingress and egress and permits installation in any convenient location, both
In or out of doors.

BOOTH 102 AT THE SCTE ’'88. SEE MANY NEW AND INNOVATIVE PRODUCTS!

- " 170 Eileen Wa.y, Syosset, NY 11791
V IeEWSonNnICS In New York: 516-601.7060.

“PRODUCTS WITH INTEGRITY” FAX: 516-921-2084
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YOUR
PROFESSIONAL
CONTRACTOR

There
is no
substitute
for
experience!!

Dedicated to Quality and Performance

Established 1972

See us at the Cable-Tec Expo,
Booths 305 & 307.

Home Office: (912) 557-4751
P.O. Box 760

Reidsville, Ga. 30453 1-800-841-4361

Regional Office: (813) 439-3621
100 Adrienne Road
Haines City, FL 33844

Reader Service Number 109.
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Video digital downloading

By Walter S. Ciciora, Ph.D.
Vice President of Technology
American Television and Communications Corp.

Five years ago, when cable was flirting with
a wide variety of new services and businesses
and the personal computer was a new phenom-
enon, ‘‘software downloading’ was one of the
talked about hot topics. It seems to have gone
the way of teletext and videotex. Recently, the
digital downloading of video has been receiving
attention. In particular, Mel Harris, president of
television production at Paramount Pictures,
referred to digital downloading as one of cable’s
future competitors. He warned cable to take this
threat seriously.

There are two approaches to digital download-
ing. In one approach, the goal is to compress
the video so its bandwidth is minimized, then it
is speeded up for transmission. The hope is to
download atwo-hour movie infive minutes. The
second approach reduces the video bandwidth
adequately so it can be downloaded over ordi-
nary twisted-pair phone lines during the night.
If necessary, more than two hours for down-
loading would be acceptable.

While these concepts are theoretically possi-
ble, several daunting problems remain. The most
importantimpediment to practical digital down-
loading of video into the consumer’s homeisthe
question: Download into what? At first thought,
the ideal would be to download into the con-
sumer's existing VCR. Penetration of VCRs has
exceeded half of the TV households and even
surpassed cable penetration. The number of
homes with VCRs would form an attractive
market for digital downloading.

However, the existing consumer VCR is not
designedto serve asthe device into which digital
downloading of video can occur. Inthe case of
the five-minute download if we are to deliver a
two-hour movie, the speedup ratio is 24 times.
The VCR head must rotate 24 times faster and
the tape must fly by the head 24 times as fast.
Also, if the recording is analog, the bandwidth
isincreased by 24 times to nearly 100 MHz. No
consumer VCR existsthatcan doit. Itis unlikely
to be practical to accomplish thisin any reason-
abletime frame. While digital techniques can be
used to drastically reduce thetransmission band-
width from the 100 MHz resulting from the 24
times speedup, the existing VCR is designed to
record and play back ordinary NTSC video. A
wide bandwidth VCR that can record the com-
pressed data directly for expansion into video
atthetime of playback can be designed. But this
approach nullifies the most attractive aspect of
the VCR, its present-day high penetration.

In the case of the phone line download, the
consumer's VCR must be capable of recording
one picture atatime while the nextis downloaded
over an expanded time period. Consumer VCRs
simply don'tdothat yet; a special one would be
required. This second type of VCR is much more

practical to consider building. Today's top-of-the-
line VCRs have digital frame stores for freeze-
action pictures. A rearrangement of the circuitry
would allow the frame store to be loaded at the
appropriate download speed and then trans-
ferred totape. As long as the time the recording
head spent on one spot of the tape was not so
long asto cause excessive tape wear, this adapta-
tion would work and even be practical. But the
usual chicken-and-egg problem remains. The
buildup of penetration of the special VCR would
take years. Meanwhile, consumers have other
attractive ways to obtain video. Can a business
be built on such propositions? Likely not.

The usual assumption is that the consumer’s
home computer will provide the computational
power to process the compressed signals into
the form required for recording. There are several
things wrong with this. First, the number of home
PCsis atiny fraction of the number of TV house-
holds. Further, they are mostly of the wrong kind,
more suited to games and very limited in com-
puting power, speed and memory. Second,
those few computers with adequate specifica-
tions are almost always located far away fromthe
TV viewing area. A dedicated consumer elec-
tronics product would be more efficient and cost-
effective. It, too, does not exist.

In both downloading scenarios, the tempta-
tion will be to take a reduction of quality in order
to make the time constraints more manageable.
High-definition television (HDTV) is counter to
these approaches because it greatly increases
the amount of information that must be down-
loaded and challengesthe consumer to expect
high quality. Next month’s discussion on the
Paperback Movie will provide a partial answer
to the question of video quality compromise.

Inthe case of the phone line download, plan-
ning for an overnight downloading is simply not
in keeping with the American desire for instant
gratification. It is not impulse pay-per-view.

The recordable videodisc

Expensive, recordable and even erasable
videodiscs are now available for data and busi-
ness applications. As isthe case with many new
technologies, the commercial applications will
pay for the development and cost reduction.
After a period of a few more years, the first con-
sumer and entertainment applications can be
expected. When the penetration of consumer re-
cordable discs grows, video digital downloading
may finally become practical. The mechanics of
spinning a disc 24 times faster is a lot more
reasonable than threading tape past a rotating
head at high speed. Likewise, modulating a laser
at 24 times higher bandwidth is more palatable.
than trying to drive inductive recording coils at
100 MHz. Digital downloading of video s notim-
possible in the future. It is almost certainly im-
possible with the existing base of highly pene-
trated VCRs. c
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"How to build for
customer satisfaction

Jeff Hamilion
Executive Vice-President,
BradPTS, Inc.

“You may have been faced with the question long ago: How do you maintain
consistent quality and custom service in a growing company?

First. have a clear, strong corporate philosophy. At BradPTS every person
understands our mission: To provide the highest standard of quality repair service
and to honor every commitment made to a customer or coworker with
uncompromised integrity. The switchboard operator. your sales representative, the
warchouse forklift driver—evervone understands.

Second. have the inventory
and repair technology and

resources Lo serve even the ™
largest MSO. We do. And ’"
cach cable system gets per-
sonal, individual atention at VN OGN OW N n W
the local level with thirteen
nationswide servicenters.

We understand this chain is only as strong as its weakest link. You can expect the

highest quality repair service and you can expect every commitment made to be a
commitment met. That's our job—making every link strong.’

BradPTS Corporate Office: Bloomington, IN 1-800-441-1334
General Office: Schenectady, NY  1-800-382-2723

Converter, Amphhier and Headend Sales and Senace: Bloomington, IN « Schenectady. NY o Ventura, CA o Fife, WA o
Arvada, €O« Longaew. 1N « Fenton. M1 o Indtanapolis. IN « Pittsburgh. PA » Cherohee, NC o \West Columbia, SC o
mpa. bl ¢ Jupiter. 11

See us at the Cable-Tec Expo, Booth 110.  Reader Service Number 110.



Is a Fiber Optic System
in your future?...

... ANIXIER + ATeT is the answer.

Anixter can make your fiber optic system a fiber optic cables, connectors, closures,
reality. We stock all the AT&T products that you cabinets, tools and test equipment. You can
need, including Supertrunk and distribution have the best of both worlds — Anixter and AT&lT.

Call an Anixter Fiber Optic Specialist:
CATV Fiber Optic Hotline:

1-800-647-7427

ANIXTER

COMMUNICATIONS

CORPORATE HEADQUARTERS
ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076 (312) 677-2600 — Telex 289464 1988 ANIXTER BROS,, ING

See us at the Cable-Tec Expo, Booth 609. Reader Service Number 111.



