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e ways laugh about 
other guys . I was in 

4i a hurry11. Kickoff was in a 
e half hour .... We just fired up 

this new section, and it wasn't 
working right. Then it happened. 
Why me? We just got 6ur new 
Sencore SL750 I . I was the first to 
use it. I couldn't wait to see it handle 60 
scrambled channels. Then an outage call came 
in . . I put the truck in gear, rolled ahead, and I got 

that sick feeling, I'd forgotten something. Well, I 
was really going to miss the SL750I's keypad 

nr>, tuning, dual batteries, video. audio, 
HUM measurements. I pulled the SU 
from the mud - it was still ON! Well, 
they're right about these meters - 
they're tough! 

Prefer to remain anonymous 
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The new SL 750 line of 
signal level meters is 

the best meter you'll 

ever own. To find out 
more on how the 

SL750I can help you, 
call 1-800-SENCORE 
today! (736-2673) 

. • 
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TRILOGY COMMUNICATIONS INC. 

THE ULTIMATE CABLE SUPPLIER 

Innovation 
.00 Fte 

Prove ology 

Low L ItLeader 

Excellence 
Superior Control Process 

Stale of The Art Equipment 

d On Time Delivery 

Trilogy Communica 
cables for TV/tele 
dielectric coaxial c 

stocE. 

SUPERIOR CORROSIO>1 PROTECTED 
DROP CABLE 

xpends the same diligent pursuit of perfection in manufacturing dual-drop 
installations, 50Q cables for downlink transmissions, and RMC2 radiating air-

e for open-air communications in highly developed or underground locations. 

SENDING THE RIGHT SIGNAL 

Reader Service Number 3. 
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Call or write for free samples and brochure: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
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No price increase in nine years. 
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Will distance learning expand your horizons? 

TV tutors for your kids...college 

classes for advanced degrees at 

home... French lessons for 

students who live in towns 

without language programs... 

the latest surgery techniques for 

doctors who can't get to Johns 

Hopkins. When students ask for 

4---  qu 

d'e 
Our Cable Integrated Services Nemork enables 
you to take advantage of opportunities offered 

through the public switched telephone network. 

system make the grade? 

Ready your network with digital 

technology, and prepare for the 

opportunities that compression, 

encryption and two-way 

transmissions bring. Soon, 

connecting with the public 

switched telephone network will 

distance learning, will your make interacting with someone 

across the country as easy as 

raising your hand in a classroom. 

Our network know-how combines 

the right people, products and 

technologies to build a network 

that will carry you into the year 

2020. To find out how to expand 

your horizons and your profits, 

call us at 1-800-TO ANTEC. 

ANTEC 
Ntetvvgaerk Know-how 
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EDITOR'S LETTER 

The sleeping giant 
E or the past several months, we've 

all seen, heard or read the head-
lines about mergers, joint ventures and 
other relationships between the cable 
TV and telephone industries: Time 
Warner/US West, TCl/Bell Atlantic, 
Jones/Bell Canada, Cox/Southwestern 
Bell, etc., etc. Along with the inevitable 
convergence of the two industries has 
been varied descriptions of how all of 
this will play a part in the so-called in-
formation superhighway. Everything 
seems to indicate that North America's 
telecommunications future will belong 
to cable and/or telephone, or at least 
some hybrid of the two. 

But will it? 
There is a sleeping giant out there 

that for some reason has been virtually 
ignored by the media. It's the electrical 
power utilities. 

Say what? The power companies? 
I'm serious. For years the power 

companies have been quietly installing 
vast fiber-optic networks in their infras-
tructures, primarily for internal data 
communications, remote monitoring 
and telemetry, substation control, 
switching and so forth. In case you're 
wondering, many of these fiber cables 
are located in the center of transmis-
sion line ground wires. 

Power company executives I've 
spoken with have indicated that they 
are using only 10 to 20% of the capaci-
ty of these networks. And they're look-
ing for new and better ways to more ef-
ficiently use them. Among the ideas 
being considered are telecommunica-
tions services. 

Here's another thing that may raise 
your eyebrows. Apparently the latest 
version of the National Electrical Safety 
Code (NESC) has a provision that 
would allow the power companies to 
construct communications networks in-
side of the safety clearance zone that 
exists between cable and/or telephone 
and the power services on utility poles. 
(Unfortunately I wasn't able to locate a 
copy of the latest NESC by press time 
to confirm the details.) These commu-
nications networks supposedly can be 

constructed without rearranging what's 
already there to maintain the original 
clearance, so long as the communica-
tions network is operated and main-
tained by "qualified personnel" (read 
power company staff). 

If this is true, can you imagine the 
equivalent of a new cable system being 
built right above the one that's there 
now? One with a drop to every home? 
It could be interconnected with the ex-
isting power company fiber-based data 
network, and viola, they have the capa-
bility for instant competition to tele-
phone and cable! And power compa-
nies have very deep pockets. 

Initially I suspect such networks 
would be used to provide new power-
related services like remote meter 
reading and load management, and 
eventually as legal hurdles are over-
come, telecommunications services, 
then perhaps video services. 

Is this necessarily bad? Maybe not. 
First, it could provide additional compe-
tition that the government seems so in-
tent on ensuring. Second, there is no 
reason to assume that power compa-
nies wouldn't be interested in mergers 
or joint ventures with cable companies. 
In any event, it's certainly food for 
thought. 

Ronald J. Hranac 
Senior Technical Editor 
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POWERING 
SOLUTIONS 
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Communication 
superhighways 
demand highly 
reliable powering 
networks. Power 
Guard is a world 
leader in supplying 
simple solutions to 
these complex 
powering issues. 
Call today to 
discuss your 
powering 
requirements. 

801 Fox Trail 
P.O. Box 2796 
Opelika, Al 36803 
800 288-1507 
205 742-0055 
205 742-0058 Fax 
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Amherst 
Fiber Optic 
Data Disk 
Catalog 
FOR FREE 
DISK CALL: 
813 925-9292 

• Splicing Equipment • Tools 
• Test & Measurement Equipment 
• Sensors • Components • System Design 
• Modems • Cable Assemblies • Installation 
• Service • Training • Software 

AMHERST INTERNATIONAL, INC. 
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For over 15 years, Monroe Electronics has provided a full line of AN 
switching and timing equipment for the CATV industry. Our Series 3000 
products have a time proven record of reliability. Our products include: 

Program Timers 
Cue Tone Receivers 
Switcher Panels 

Matrix Switches 
Timer Software 
AN Switch Modules 

If you need (or think you will need) switching equipment give us a 
call and we'll be happy to help you with your application. Monroe 
Electronics has the product to meet your needs. 

'YE) ELECTRONICS 
MONROE 

LYNDONVILLE, NEW YORK 14098 
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Adding a channel? Upgrading 
old receivers and modulators? 
Maybe looking to add BTSC 
stereo? 

Plug into Standard. 

Our Agile 1RD 11 Receiver/ 
Descrambler and TVM450 Mod-
ulator are perfectly matched to 

give you outstanding perfor-
mance, utilizing a unique, precali-
brated RF and video/audio level 
adjustment system. And all you 
have to do is plug 'ern in. 
Big performance, 
small package. 
The Agile 1RD 11 is a commer-

cial C/Ku satellite TV receiver, 
designed to accept a Video-
Cipher® descrambler module 

—in a package only 1.75" tall. 
As you'd expect from Stan-

dard, the Agile IRD Il gives you 
solid 100 KHz PLL tuning, dual 
down-conversion to 70 MHz, and 
superb video specs. Intelligent 
design features include a 70 MHz 
IF loop-through for inserting TI 
filters, and an active 950-1450 

MHz RF loop-through for expan-

sion without signal splitters. You 
also get a familiar VideoCipher 
panel layout as well as a visual 
signal-strength alarm, and front-

panel access to alignment con-
trols, test points and the new VC 

11 PLUS' on-screen display. 

Not just another modulator. 
Need a modulator? Imagine a fre-

quency-agile CATV modulator 

that rivals fixed-channel per-
formance—and that's just for 

starters. 
The TVM450's High Level 

Mixing method, among other 
engineering advances, all but 

eliminates out-of-band noise 
and spurious signals, so you can 
meet NCT-7 specs for the entire 
450 MHz spectrum—without 
external bandpass filters. The 
TVM450's integrated CSG-60 
BTSC generator puts stereo 
where it belongs—in the modu-
lator. And whether you use 
stereo or mono, the TVM450's 

front-panel controls are factory-
calibrated to radically simplify 
installation and set up, and so 

accurate you can even use a 
TVM450 to calibrate your 

receivers. 
So advanced, they're simple. 
There's more — much more — 

to the IRD 11 and TVM450 than 
we have room for here. We 

say they're so advanced that all 
you have to do to add a channel 
is plug 'em in, set 'em—and for-

get 'em. 
But you don't have to take our 

word for it. Call Standard at 
800/745-2445. 
And we'll prove it. 

Raise your standards. 

Standard 
Communications 

SATCOM Division 
P.O. Box 92151 
Los Angeles, CA 90009-2151 
(310) 532-5300 • (800) 745-2445 
FAX: (800) 722-2329 (USA) 
FAX: (310) 532-0397 (Intl and CA) 

Represented in Canada By: 
DGH Communications Systems Ltd. 
Scarborough. Ontario • (416) 499-4746 

Plus in a new channel. 
VIDEO PLUS 
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LETTERS   

Fiber expert 
misleading? 
Doug Wolfe's column comparing de-
pressed- and matched-clad single-
mode fibers ("Ask a Fiber Expert," 
Communications Technology, Septem-
ber 1993) contains some potentially 
misleading information regarding light 
propagation, fiber performance differ-
ences, manufacturing processes, and 
the relation between fiber design and 
manufacturing process. I would like to 
address each of these. 

While the core of an optical fiber is 
often considered "the light-guiding re-
gion of the fiber," this oversimplifies 
light propagation in single-mode fibers. 
In both depressed and matched-clad 
commercial fibers, a significant propor-
tion (from 16% to 27%) of fundamental 
mode power travels in the cladding, 
with the exact percentage depending 
on the fiber's design and operating 
wavelength. 

As stated in Wolfe's column, the 
mode field diameters of depressed and 
matched-clad fibers differ. It is this 
mode field difference — not the manu-
facturing process — that explains 
much of the performance differences 
between the two fiber designs. So, the 
statement that "To appreciate the dif-
ferences between these two optical 
fiber designs, it's necessary to under-
stand the manufacturing processes ..." 

is not accurate. The advantages and 
disadvantages of each can be dis-
cussed independently of process. 

This brings us to the subject of man-
ufacturing processes. Major fiber man-
ufacturing processes fall into two cate-
gories termed inside and outside. 
MCVD (modified chemical vapor depo-
sition) and PCVD (plasma chemical 
vapor deposition) are examples of in-
side processes. So, MCVD is a subset 
of the inside process. Similarly, OVD 
(outside vapor deposition) and VAD 
(vapor axial deposition) are examples 
of outside processes. So, not all out-
side processes are OVD. 

Manufacturing processes appropri-
ately enter a fiber discussion when de-
termining whether a particular fiber de-
sign lends itself to being manufactured 
by a particular process, and when as-
sessing how that process affects the 
fiber's quality and cost. For example, to 
my knowledge, there are no manufac-
turers using an outside process (either 
OVD or VAD) to make depressed-clad 
fiber. On the other hand, several fiber 
manufacturers worldwide use the 
MCVD inside process to manufacture 
both depressed- and matched-clad 
fibers. 

Finally, the statement about the rel-
ative loss performance of the two fiber 
designs is unsupported and unwarrant-
ed. Comparable quality fibers of both 
designs are commercially available, 

and have been extensively used for 
years. 
I hope CTs "Ask a Fiber Expert" col-

umn does not become a platform for 
partisan product advocacy, as this 
would undermine the credibility of the 
publication. 

James J. Refi 
Distinguished Member of Technical 
Staff 
Fiber-Optic Applications Engineering 
AT&T Network Systems 

Author's response: Thanks for your 
opinion on the depressed-clad and 
matched-clad fiber question I answered 
in the October issue of "CT." We've re-
ceived some additional feedback on 
that topic as well, so it's gratifying to 
know that the first installment of "Ask a 
Fiber Expert" was read. 

Be assured that the column is in-
tended as an educational platform for 
cable TV engineers and installers; as 
such, it's geared to reader interest, not 
commercial concerns. If other "CT" 
readers have fiber-optic technology 
queries, please drop me a line at "Ask 
a Fiber Expert," do "Communications 
Technology," 1900 Grant St., Suite 
720, Denver, CO 80203; Fax (303) 
839-1564. 

Doug Wolfe 
Corning Inc. 

In the year 2000, what type of 
terminal enclosure will be protecting 
your connections? For longevity, 
flexibility and economy, look to 
CableTek for your current and future 
needs. 

1150 Taylor Street • Elyria, Ohio 44035 
(216) 365-3889 

Toll-free 800-562-9378 
Fax (216) 322-0321 

CalkLéli 
WIRING PRODUCTS 
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Gould Fiber Optics Has... 
The Passive Components You Need Today 

The Specifications You Count On 
The Service You Depend On 
The Quality You Rely On 

HEADEND 

For CATV systems 

Gould has wavelength 

independent splitters with 

low insertion loss and high 

directivity (. -65.0dB) --

guaranteed for environ-

mental stability and 

performance at the 

headend or in the field. 

Components are in stock 

in a variety of standard and 

customized package styles. 

%ate, 111>lx2 
SPLITT 

eriale) ,\  we> 1 x2 
SPLITTER 

SP1: 

Fiber Optics 

Gould, Inc 
Fiber Optics Division 
6740 Baymeadow Drive 
Glen Burnie, MD 21060 
1-800-54-GOULD (46853) 
Phone: (410) 787-8300 
FAX : (410) 787-2831 

European Office 
Mennystones, Butts Lane, ldeford 
Chudleigh, Devon, 1013 OBD 
United Kingdom 
Phone: 0626 853 964 
FAX: 0626 854 355 
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NEWS  

Jones and BCE Telecom 
expand relationship 
ENGLEWOOD, CO — Jones Interca-
ble and BCE Telecom International 
(BCETI) have signed a letter of intent 
to enter into a strategic relationship 
whereby BCETI would acquire an ap-
proximately 30% equity interest in 
Jones in the form of Class A common 
stock. BCETI's investment commitment 
totals $400 million and may increase 
as Jones expands its operations. 

BCETI is owned by BCE Inc., the 
largest publicly held company in Cana-
da, whose family of companies in-
cludes Bell Canada, Northern Telecom 
and Bell Northern Research. BCETI 
and Jones are partners in the United 
Kingdom, offering cable TV and tele-
phone services to residences and busi-
ness in a large portion of London. 

Multimedia 
big at Comdex 
LAS VEGAS — Over 140,000 people 

converged here in November to see 
the latest and greatest in computer 
technology. One of the exciting attrac-
tions was multimedia, and an entire 
hall was set aside for it. 

Dozens of vendors were showing 
their video processing and editing 
equipment. The IBM-compatible PC 
can do some pretty amazing digital 
special effects, but at the moment the 
PC bus is not fast enough to work with 
full-motion uncompressed video in 
real time. 
A number of vendors are coming 

close to creating JPEG compression 
systems that can compress full-motion 
full-screen video in close to real time 
for video editing. But, Sunnyvale, CA-
based Videomail is the only company 
that claims to have succeeded so far. 

Another interesting video compres-
sion technique is based on fractals. 
Los Angeles-based Total Multimedia 
was demonstrating full-screen fractal 
video running off of a compact disc at 
less than 150 kbps. From a quality 

standpoint, it was the best I have seen 
coming from a CD. Unfortunately it is 
time-consuming. The company is sell-
ing a complete video editing system for 
about $20,000, which includes a 486 
computer, JPEG and fractal compres-
sion cards, and all software. The sys-
tem uses a JPEG card to capture video 
to the hard disc. This compressed 
video is then converted into fractal for-
mat, one frame at a time. But it takes 
about two hours to compress each 
minute of video. 

Horizon Technology Inc. (HTI), 
based in San Diego, was demonstrating 
its proprietary compression technology, 
which is being commercially deployed 
for automatic digital ad insertion. Multi-
vail Co. in Miami has developed a sys-
tem that enables cable companies to 
deliver a new commercial on a half-sec-
ond's notice, using HTI's compression 
technology. 

At the moment, Multivail has an-
nounced only two customers: Times 
Mirror/Dimension Cable in Carlsbad, 

INTRODUCING 

The World's First Al! Plastic Fiber Optic Strand 
Storage Bracket! 

SflOShOeTM by MULTILINK 

SAFELY AND 
ECONOMICALLY STORES 
FIBER OPTIC CABLE SLACK ON THE STRAND. 
• 20 year pro-rated warranty. 
• Patented Cable Trough "A design. 
• Starting at just $18.95/each. 
• Safeguards against costly micro-bends. 
• Plastic construction makes it nonconductive. 

MULTILINK INC. 
P.O. Box 955 
587 Temes Avenue 
Elyria, Ohio 44035 
Phn: (216) 366-6966 
Fax: (216) 366-6802 
O COPYRIGHT NOVEMBER 1993. ALL RIGHTS RESERVED. 
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Cable Link Inc. 

INTRODUCES 

The 

THE MICROTROL 100 PLUS 
Addressable Controller 

rhe first addressable controller engineered and priced for the smaller cable system. 

$2,499.00 
Available with the following options 

• Telephone PPV • Accounting/MIS software 

• Billing System Software • Lease option 

For more information call or fax 

Cable Link Inc. 
serving the cable industry throughout 

North America Mexico South America 

Ph: (614) 221-3131 Fax: (614) 222-0581 
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Everything You Need For 

Video Fiber Optics 

From One Manufacturer 

Ox 
lie-Mend Optical Optical 

TX & RN Trunk Node 

A • • 
Optical Optical 

Mini-Receiver Bndger Nodt I mnk Rcpc.nci 

(OAX ...Cable R F Trunk or 
Distribution Amp 

• • 
R II Line Tap RF Bridger 
hciender 

DIGITAL RING 
INTERCONNECT 
I leadend consolidation 

& advertising 
interconnect 

FIBER BACKBONE Reduce Amplifier Cascades 
it, .4_4.. ....011......›.. 1.4......4.0 11÷.1111.0011111 
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FIBER BACKBONE WITH COAX 

Fiber backup and protection switching 
'4 ' '1" 4' 

t:7 çj' 
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ei FIBER T() I LLDLR 

..it 

Eliminates trunk AMPS and COAX4  
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,tw '4"„o 

FIBER & PASSIVE NETWORK 
Eliminates trunk COAX and 
all standard RF amplifiers 

 1 

Sumitomo Products & Services 

aSTAR FEEDER 
Utilizes optical 

trunk repeator node 
for reach and 

economics 

VSB-AM 
• Optical TX's 

Rack & Strand 

High Power Lasers 

• Optical RX's 

Trunk & Bridger 

Digital 

• 24 NTSC or 20 BTSC per 

fiber at 2.4 Gbps 

• Add/drop capability 

• "Overhead" for voice/data 

Optical Cable 
• Full line 

• Matched clad VAD fibers 

• FutureFlex air blown 

fiber system 

Fusion Splicers 
• Single fiber 

• Multi fiber 

Connectors 
Construction Services 

40, SUMITOMO ELECTRIC 
Fiber Optics Corp. 

78 Alexander Drive, RTP, NC 27709, 800/358-7378, Fax 919/541-8297 
Member Of The Sumitomo Electric, Ltd. Group 

Blown Fiber Technology invented by British Telecommunications PLC & developed & manufactured By Sumitomo Electric Ind, Ltd.. 
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CA, and Adelphia in West Palm 
Beach, FL. Several ad agencies also 
have agreed to support the system in-
cluding DBD Needham. 

Pacific Bell announced at the show 
that it plans to produce an interactive 
shopping compact disc that it will give 
away free to customers. PacBell sees 
it as an opportunity to get into the in-
teractive business, before it get its 
network up and running. Perhaps it is 
a sign that the compact disc market is 
poised to move away from a tradition-
al merchandising sales channel into 
an advertising-supported medium like 
broadcast TV. — George Lawton 

Telecon hot on 
video conferencing 
SAN JOSE, CA — At the Telecon XIII 
conference, sponsored by San 
Ramon, CA-based Applied Business 
Telecommunications, video confer-
encing was the hottest topic. At the 
higher end there was considerable 
discussion about the video conferenc-
ing systems offered by Picturetel, Vtel 
and Compression Labs. This group of 
systems that typically have cost up-
wards of $25,000 each, are now be-

Why Confuse 
Yourself? 
Make Your Job Easier 
With Multiflex Color 
Coded, Free-Flexing, Fiber 
Optic Tubing. 

Avoid the guesswork and the 
confusion involved with marking 
and identifying the gray tubing you 
bring into your splice tray. 
Continue the color code from your 
buffer tubes right into the tray with 
Multiflex Fiber Optic Tubing by 
Multilink. Multiflex is color coded 
allowing you to easily match and 
identify fiber during the splicing 
process. It's also free-flexing, 
making the fiber easier to handle 
in the close confines of the splice 
closure. So give Multiflex a try the 
next time you splice, and you'll 
see the difference it makes. 

Multiflex is available in kits 
consisting of ten pre-cut and ready 
to use 2' lengths and in bulk 
spools of 50'. 

For more information call, 
write, or fax: 

Mu!Wink Inc. 
P.O. Box 955 
587 Temes Avenue 
Elyria, Ohio 44035 
Phn: (216) 366-6966 
Fax: (216)366-6802 

ginning to fall under $20,000. 
The market for these has remained 

relatively small, according to Dataque-
st, which estimates that less than 
15,000 have been sold to date. Many 
believe that the real growth market lies 
in desktop video conferencing sys-
tems. All three of the previously men-
tioned vendors had desktop video con-
ferencing products that operate at data 
rates as low as 56 kbps. But at a cost 
of $5,000+ each, they will probably 
discourage most potential buyers. 

Other vendors, like San Jose-based 
Nuts Technologies, offered even 
cheaper video systems. Nuts' system, 
which runs on the Mac, costs from 
$3,000 to $4,500 depending on the 
setup. Unfortunately these costly sys-
tems leave something to be desired in 
terms of quality. Who would pay 
$3,000 to be able to see a tiny face on 
their PC? 

In order to bring the cost of high-
quality (30 frames per second, full-
screen) video conferencing on the 
desktop down to reasonable levels, 
companies will probably rely on dedi-
cated video networks. These will con-
nect employees to each other, and also 
enable a collection of employees to 

share expensive video codecs and 
high-speed lines. 

San Antonio-based Datapoint Corp. 
demonstrated its Minx network, which 
enables extremely high-quality video 
and data to be distributed down to PCs 
through a coaxial cable network, inde-
pendent of another LAN. It costs 
$5,000 per PC to connect, plus 
$16,000 for the video switch. Although 
only one workstation can be viewed at 
a time, the Minx features a voice actu-
ated switch. As soon as someone 
talks, the camera goes to them. This 
seems a natural extension to the way 
in which we communicate. 

Universal Pair, based in Louisville, 
KY, demonstrated VideoLAN, a system 
for sending up to seven simultaneous 
data streams over four pairs of un-
shielded twisted-pair cabling. This could 
simplify installation, especially if a com-
pany has reserve twisted-pair already 
pulled throughout its facilities. The sys-
tem costs about $8,000 per worksta-
tion, which includes the video server 
and end-user equipment. 

Probably the most attractive high-
speed video system from a wiring per-
spective was Face-2-Face from Rich 
Millennium Inc., based in West Los An-

0 COPYRIGHT DECEMBER 1993. ALL RIGHTS RESERVED 

LOG vs YAGI for Off-Air 
Reception of DVC Signals? 

For over 25 years Wade Antenna has utilized log 
periodic antennas exclusively to minimize co-

channel and adjacent channel interface for our 
customers. 

Soon, terristrial transmitters using 
DVC technology may change your 
antenna requirements. Wade 
Antenna is ready today to 
address your future 
antenna needs. 

(Single antenna shown) 

For more information call: 

1-800-483-1607 

If you have an immediate problem send us a 

fax with details to: 1-905-574-5221 

WADE ANTENNA LTD 
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STEALTH 
TECHNOLOGY 

New 

ULTRAL G HT 
STEALTH 

TECHNOLOGY 

STEALTH SWEEP 
THE SMALLEST, 
FASTEST, 
LOWEST PRICED, 
MOST COMPREHENSIVE 
SYSTEM SWEEP 

Stealth System Sweep... Put sweep technology right in your 
hand! The new, hand-held Stealth is the fastest continuously 
referenced system sweep available. Plus, it responds to your 
adjustments in a blink of your well-trained eye (about a second: 
virtually real-time). 

You'll wonder how we squeezed in so much capability. The 
Stealth 3SR Receiver monitors an active sweep, measures sys-
tem carriers, and factors in level variances sent by the 3ST 
Transmitter. The rugged receiver is weather-tight and durable 
for dependable field service. The powerful 3ST Transmitter's 
unique high resolution LCD spectrum display gives the head-
end technician a quick view of headend levels. 

A signal level meter, too... The Stealth 3SR is also a compact, 
high-performance SAM. Use your Stealth receiver to measure 
individual carrier levels, C/N, and hum without deactivating 
channels. It even measures digital signal levels. View this com-
prehensive collection of measurements on a convenient LCD 
spectrum display that's easy to see even in bright sun and 
under wide temperature extremes. 

Stealth does all this without subscriber interference and with a 
5 to 1,000 MHz frequency range, standard. 

Priced right... The Stealth System is about half the  price of other 
sweep systems. So, get the smallest, fastest, lowest priced, most 
capable sweep on the market The Stealth. 

Call 1-800-622-5515. 

Wavetek... makers of quality test equipment for over 25 years. 
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KEEP 1,1) TO DATE 
WITH CABLE TV TECHNOLOGY 

3 days of informative, cost-effective, 
up-to-date instruction for cable tv technicians. 

FEBRUARY 8 - 10 / NEW ORLEANS, LA 
LARCH 22 - 24 / KNOXVILLE, TN 

Call 800-233-2267 
ext. 4422 for more information 

ceo 
ELECTRONICS INC 

Angled Physical Contact 

• Meets Bellcore TR-326 Ill, Back Reflection < -70 dB. 
• Compatible with all APC-type connector hardware. 
• Components and custom assemblies available. 
• Precision APC geometry (patent pending). 

Fiber Optic 

Interconnect 

Technologies, Incr." 

Molex Fiber Optics - 2111 Oxford Road, Des Plaines, IL 60018 U.S A. 
Tel (800) Al-FIBER or (708) 803-3600 Fax: (708) 803-3608 

geles. Face-2-Face runs over two 
pairs of unshielded twisted-pair cable. 
It can deliver a single channel at 30 
frames per second. A PC upgrade that 
enables it to plug into the network is 
only $3,995, and the switch for con-
necting up to 80 computers and video 
sources together is $4,900. The com-
pany even offers a codec server that 
runs the H.264 standard for $20,000. 
— George Lawton 

ir Cincinnati Bell Information Systems 
(a subsidiary of Cincinnati Bell Inc.) 
will participate with six other compa-
nies (including IBM, Rochester Tele-
phone and Lazard Frères & Co.) in a 
feasibility study to examine the possi-
bility of using an optical fiber ring to 
link several smaller cable TV systems 
in Pennsylvania into a single larger 
network. The nonprofit corporation 
FiberSpan Pennsylvania commis-
sioned the $900,000 study and is 
sponsored by the Pennsylvania Cable 
TV Association. 
ir Zenith Electronics announced the 
sale of $42 million of 8.5% senior sub-
ordinated convertible debentures in a 
private transaction to institutional in-
vestors. Proceeds from the sale are 
intended to be used to redeem the 
company's 12-1/8% notes. (The prin-
cipal amount outstanding due Jan. 15, 
1995, is $34.5 million.) The company 
expects to use the remainder of the 
proceeds to increase cash resources. 
ir Scientific-Atlanta Inc. has been se-
lected to design, integrate and build 
the interactive digital set-top termi-
nals for US West Communications' 
planned broadband trial in Omaha, 
NE, this year. The MPEG-compatible 
terminals will serve as the home 
communications gateway for a wide 
array of services. The Omaha trial is 
pending FCC approval. 

Racotek Inc. announced a strate-
gic partnership with Advanced 
Telecommunications Solutions 
(ATS), a division of Bull HN Informa-
tion Systems, to use the RacoNet 
wireless data and voice communica-
tion service for a new fleet manage-
ment system developed by ATS. 
Under the strategic agreement, ATS 
will implement the RacoNet wireless 
data network services with its Field 
Service Management System, a fully 
automated dispatch system devel-
oped for cable TV installation and re-
pair activities. 
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One head is better than Two! 
MICRO-BEAM® eliminates Multiple Headends 

for cost-effective Cable Consolidation! 
Whether your system plans include headend expansion or 
consolidation, Channel Master® offers a cost-effective solution 

to achieve your goals. MICRO-BEAM® point-to-point microwave 
systems can be designed into a variety of upgradeable 
configurations—delivering up to 80 channels. 

For more information contact: MICRO-BEAM Sales Division 

FâChasselMaster" 
Division of Avnet, Inc. 
Industrial Park Drive, Smithfield, NC 27577 
(919)934-9711 • FAX (919)989-2200 
Specifications and pricing are subject to change without notice. 

Fill out information 
on reverse side 
and mail today. 

CT0194 

CT 1/94 

Eliminate Electrical Noise In Your Headend!!! 

Description: 
Intelvideo's Digital Impulse Noise Reducer Model INR is a state of the 
art signal processing system that essentially removes all electrical or 
ignition-type impulse noise from NTSC Color signals. It is also effective 
in detecting and correcting satellite or FM link threshold noise that nor-
mally appears as "sparkers" or streaks (it is, in effect, a means of ex-
tending threshold in FM links). The system may also be used as a 
stand alone tape dropout compensator for composite NTSC color sig-
nals. 

MEGA HERTZ 

Specifications: 
Input: NTSC corrposhe color signal. 1v pp Into 75 Ohms 

Return Loss > 40d8 
Output:NTSC conposite color signal. Iv pp into 75 Ohm 

Return loss >35dB 
Frequency Response: ±.5013 to 4.5MHz. e3dB dowr at 5.6MHz 
Non Linearity: <2% 
Differential Phase: ef• plus quantizing &leas 
Differential Gain: et% plus quantizing effects 
K Factor with 2T puke: Better than 1% 
System Delay: 1 TV Frame 
Power Requirements: 120v AC 60Hz. 40 Watts 
Operating Temperature: 32° F to 1012 F. Ambient 
Humédity: 10% to 90% non-condensing 
Mechanical: RU cabinet; 1.75>l, 19W.151; 9 Lbs 

DENVER ATLANTA ST LOUIS 
800-525-8386 800-962-5966 800-821-6800 
303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX 

Cl 1/94 

SONY: 

JVC. 
PROFESSIONAL 

Panasonic 
Broadcast a lidevision Systems 

F1:12.e 

VIDEOTEK' 
A Zero Defects Company 

fFeTIO1 itá 
AUDIONIDEO PRODUCTS 

*Studio Equipment 
*Ad Insertion 
*Automated Playback 

* Design and Installation 
* Call 1-800-628-0088 

CT 1/94 
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DAWN... 
111E SATELLITE 
COMMUNICATIONS SPECIALISTS 
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Professional 

Before Dawn, end-users were in the 
dark about details relating to 
satellite communications equipment 
Dawn Satellite specialists are 
meeting the product and service 
needs of today's commercial satellite 
users. 

As product providers for the Radio, 
CATV, Broadcast TV, and Educational 
markets, we employ experts who can 
competently advise you on all your 
communications needs. 

And, unlike some companies, our 
commitment to you does not end 
there — we continue to provide 

engineering and 
technical support 

even after the sale. 
101 

e•••••• 00. 

Expertise 

Dawn Satellite is dedica t s shedding 
light on all of your satelli te 
communications requirements. Some 
products and services prwided are: 

Products: 
• Digital Ready LNB's 
• Satellite Antennas 
• Block Translator; 
• Downconverters 
• Satellite Receiveis 
• Cable and Connectors 
• Antenna Motorization Systems 
• Accessories 

Services 
• Technical As&istance 
• Design and Engineering 
• Installation 
• Field Service 

Dawn Satellite delivers only 
quality products with unparalleled 
service, in a very cost-effective 
manner. We will prepare you to 
meet the dawn of a new age in 
satellite communications. 

Call Toll Free 
1-800-866-6969 

DAWN 
SATELLITE 

T Satellite Communications 
Equipment Specialists 

1190 South Lapeer Rd., P.O. Box 628, Oxford, MI 48371 (313) 969-0010 Fax: (313) 969-0377 



In addition, a discussion of the F-
connector specification resulted in a 
decision to increase the thread relief 
for IPS-SP-400 from one to two full 
threads. This is necessary to assist 
with the manufacturing process, which 
uses thread rolling. The subcommittee 
has set up a Document Change Order 
(DCO) system to provide a paper trail 
of any changes to specifications for fu-
ture reference. 

Following some discussion regard-
ing both the F-connector and the main-
line connector, it was decided that the 

IPS-SP-403 specification shall be ap-
plied for products to be used both in-
doors and outdoors. A matrix of the dif-
ferent test methods that are to be ap-
plied to each type of connector will be 
added. 

Vendors Day: Feb. 16-17 
The fourth annual "Northern Califor-

nia Vendors Day" will be held Feb. 16-
17 at the Holiday Inn in Fairfield, CA. 

Sponsored by the Sierra, Central 
California, Golden Gate and Shasta 
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These ore the elements of 

cable television in the 

1990s. Get an in-depth 

understanding by attending... 

Jerrold/General Instrument's 

Technical Seminar Series 
February 1-3, 1994 San Diego, CA 

Since 1952, the 

definitive training 

course for cable 

engineers 

Jerrold 
OD General Instrument 

If you're a chief tech, senior tech, 
system or regional engineer or anyone 
else involved with the technical support 
of a cable system in the 1990s, you 
need the information you'll find at a 
Jerrold/General Instrument Technical 
Seminar Series. Experts will explain the 
nuts-and-bolts of today's cable systems 
and how those systems will evolve 
tomorrow. 

So, sign up now! Space is limited. 

To attend the February Jerrold 
Technical Seminar, or to receive more 
information on this important series of 
training sessions, contact Ginny Morris 
at 215-956-6445. 

Rogue Chapters, this year's event will 
feature the Philips Mobile Training 
Center. This "classroom on wheels" 
provides the latest information, tech-
nologies and equipment for CATV per-
sonnel. Outfitted with a completely op-
erational CATV system, the MTC will 
offer a three-day seminar, including 
hands-on instruction, beginning Mon-
day, Feb. 14 and continuing through 
Wednesday, Feb. 16 at the site of the 
event. In addition, it will be open dur-
ing the day for use by Vendor Day par-
ticipants on Thursday, Feb. 17. 

Four hundred fifty attendees filled 
the exhibit room last year, with over 70 
vendors participating. Once again, 
Vendors Day will offer a full technical 
slate, including 25 training sessions in 
separate breakout rooms. These ses-
sions provide valuable training to the 
industry's technical associates, while 
giving vendors the opportunity to 
demonstrate their products in a class-
room environment. In addition, the 
sponsoring groups will conduct the 
Cable-Tec Games in conjunction with 
the event. 

SCTE Region 1 Director and 1994 
Vendor Show Committee member 
Steve Allen reports, "This year, we are 
looking forward to a fantastic turnout 
for what we consider to be the premier 
showcase for vendors and technical 
training." 

Society 
membership analysis 

Over half of the members of SCTE 
are employed as cable system techni-
cians and engineers, according to 
new statistics recently submitted to 
national headquarters. This informa-
tion contains a detailed analysis of 
SCTE membership as categorized by 
business, industry and job classifica-
tion. 

The following is a breakdown of 
the data: Four percent fall under the 
category of corporate management 
— which includes chairmen, owners, 
presidents, executive vice presidents 
and treasurers; 17% come under the 
heading of system management — 
that is, vice presidents, general man-
agers, system managers and direc-
tors; 55% make up the technical/en-
gineering component of system oper-
ations — which includes engineering 
vice presidents and directors, engi-
neers and technicians; 7% work for 
manufacturers; and 4% are with 
CATV contractors. 
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A Alpha's Complete Line of Power Solutions for Converging Technologies. 

With sales and service offices throughout the world 

• « 
Power for Converging Technologies 
• Cable Television 
The World Leader in Cable TV Power Solutions 

• Telecommunications 
The Fastest-Growing Supplier of AC & DC Power Solutions 

• Power Supplies 
Cable UPS", DC & Uninterruptible Power Supplies 

• Complete Power Systems 
Supporting Broadband, Fiber & Digital Transmission 

Proven Reliability 
With More Than 300,000 Installations World-Wide 

• Customer Responsive Design 
Providing Custom Power Solutions 

.1 -800-421- for more information 

United States 
Alpha Technologies 
3767 Alpha Way 
Bellingham, WA 98226 
Tel: (206) 647-2360 
Fax: (206) 671-4936 

Canada 
Alpha Technologies 
5700 Sidley Street 
Burnaby, B.C. V5J 5E5 
Tel: (604) 430-1476 
Fax: (604) 430-8908 

United Kingdom 
Alphatec U.K. 
5 The Astra Centre. 
Edinburgh Way 
Harlow Essex CM20 2BE 
Tel: 44-279-422110 
Fax: 44-279-423355 

Germany 
Alphatechnic 
Hansastrasse 8 
D-91126 Schwabach 
Germany 
Tel: 49-9122-997303 
Fax: 49-9122-997321 

Middle East 
Alphatec 
P.O. Box 6468 
limassol, Cyprus 
Tel: 357-5-375675 
Fax: 357-5-359595 

ALPHA TECHNOLOGIES 

The World Leader in Cable TV & 
Telecommunications Power Solutions. 
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GUEST COLUMN 

The untold impact of cable rate regulation 
By Dan Schaefer 
Member of U.S. Congress 
6th District, Colorado 

W hen cable subscribers opened their 
monthly service bill in September, 

many immediately realized that the "Cable 
Consumer Protection and Competition 
Act of 1992" was not living up to its name. 

After repeated congressional promises 
of drastic rate reductions, many con-
sumers are left feeling burned. The rea-
son? In a particularly perverse twist, the 
new law actually hiked rates on the very 
subscribers it was supposed to protect — 
the basic tier customers who rely on cable 
service only for better reception — while 
providing the largest cutbacks to lavish 
cable users who subscribe to more chan-
nels, extra hookups, converter boxes and 
remote controls. 

The Federal Communications Com-
mission has responded to media and con-
gressional criticism of the new rate regula-
tions by issuing a survey to the nation's 
largest cable companies to determine the 

true extent of rate cuts and increases. The 
preliminary results show that most sub-
scribers did, on average, receive rate 
cuts. Nevertheless, the study will show 
that the extent of rate cuts were uneven 
from cable system to system, and particu-
larly hurt the poor and rural subscribers. 
Congress and the FCC may be prepared 
to order even deeper cuts in cable rates. 

Heavy blow to the bottom line 
But while Washington and the media 

fret about who did or did not receive rate 
cuts in cable service, they ignore what, in 
the long run, is the real fallout of the 1992 
Cable Act — the $1 billion hit the cable in-
dustry as a whole has taken to its bottom 
line as a result of the law. The financial 
impact of the rate regulations on the cable 
industry's revenues is unprecedented, 
representing an 18.8% reduction in annu-
al cash flow — the measure used by fi-
nancial institutions to assess the strength 
of cable companies. 

For instance, one medium-sized cable 

company in Colorado reported to me that 
the rate reductions imposed by the Cable 
Act will cause an $8 million hit to its annu-
al operating cash flow. Since bank loans 
and other financing is conditioned on 
cash flow projections, this particular com-
pany will immediately go into default on 
several of its loans and into technical vio-

EVERYONE'S TALKING ABOUT 
500 CHANNEL SYSTEMS... 

...Simulsat gives you a few hundred more! 
SIMULSAT MULTIBEAM® Features... 

• One antenna that performs like 35! 
• 70° view arc (S2 69° W - C5 139° W) 
• Uniform signal reception across the arc 
• High performance C & Ku band feeds 

Other Antenna Technology Products: 
• Satellite Electonics • Multibeam Retrofits 
• VSAT Networks • Data over Video 
• Uplinking Services • Digital Audio Systems 
• Large Aperture Antennas (New & Refurbished) 

ANTENNA TECHNOLOGY 
1128 E. Greenway • Mesa, AZ 85203 • 602-264-7275 • Fax: 602-898-7667 
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Ben IO ollerations UP 011 Silegli 
Same day service goals become a reality with 

the power of ICOMS. The Integrated Cable 

Operations Management System enables you to 

increase productivity, reduce operating costs 

and improve customer service. 

Designed specifically 

for the dynamic 

needs of the cable 

television industry, 

ICOMS is the only 

fully operational 

system providing 

Fleet Management, 

allimummumm 
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Computer-Aided Dispatch makes assigning 
same day service requests a snap. 

Mobile Transaction Processing, and Management 

Reporting integrated with your existing billing and 

communications systems. 

Linked to your plant, 

inventory and marketing 

databases, ICOMS puts 

full operational control at 

your fingertips. The geo-

graphic information system 

and windows environment 

are easy to use and allow you to get the best mileage 

out of your operations team. Call today and find out 

how fast we can get your operations up to speed. 

Double-click ca the teclvician's or subscriber's 
icon to check real-tine status. 

TECHNOLOGIES, INC. 

Suite 300 • 1301 West 25th Street • Austin, Texas 78705 • Phone- 512-474-6312 Fax: 512-474-6389 
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THE RIGHT FOR ALL YOUR 

lation on nearly all others. 
The experience of this one Colorado 

company has been mirrored throughout 
the industry, according to some of the 
largest banks and financial institutions in 
the country. In a letter to the FCC, 
CitiBank, Morgan Guarantee and 15 
other financial institutions predicted that, 
"since cash flow is the primary determi-
nant of a cable system's debt capacity ... 
new bank financing will be inaccessible to 
most cable operators." While low interest 
rates and an improving economy are driv-
ing down the borrowing costs of most 

businesses, the new rate regulations 
have all but dried up new loans for the 
cable industry. 

Slowing the superhighway 
This effective freeze on new financing 

for the cable industry could not have 
come at a worse time. We stand today at 
the brink of a telecommunications revolu-
tion. Congress and the Clinton adminis-
tration have killed many trees outlining 
their vision of this revolution — the so-
called "national information superhigh-
way." This superhighway will provide in-

We put FIBER OPTICS 
to the TEST...Worldwide 

Pale 

TEST INSTRUMENTS APPLICATIONS 
OTDRs on a card 

Optical Power Meters 
Attenuation Test Sets 

LED or Laser Light Sources 
Variable Attenuators 

Fiber Talk Sets 
Visual Fault Locators 
Return Loss Test Sets 
Live Fiber Detectors 

Test Kits and Jumpers 

USA: 1-800-663-EXFO 
EUROPE: Tel.: 33-1-3953-9830 

Fax: 33-1-3953-9840 

TELECOM 
LAN, WAN 
FDDI, ISDN 
SONET 
CATV 
LABORATORY 
MANUFACTURING 
MILITARY 
FTTH, FTTC 

MAIN OFFICE 
465, Godin 
Vanier, Que., Canada 
Tel.: 418-683-0211 
Fax: 418-683-2170 Electro-Optical Engineering 

"If Congress allows 
the FCC to deliver an-
other blow to the 
cable industry, it will 
likely prove all that 
talk of an information 
superhighway to be 
just that — nothing 
but talk." 

teractive data, voice and video services 
over a nationwide, high-tech network. By 
any account, the infrastructure that the 
cable industry has built, at the cost of bil-
lions of dollars, must serve as one of the 
very foundations of this superhighway. 

But only to the swiftest will go the 
spoils in the race for the telecommunica-
tions future. Without the ability to access 
new capital, many cable companies (par-
ticularly medium and small sized compa-
nies) will be unable to invest in infrastruc-
ture improvements. This will ultimately 
mean fewer new telecommunications 
products for their customers, such as 
video-on-demand, video telephone, inter-
active information services and the like. 

As the recently announced TCI-Bell At-
lantic merger demonstrates, the financial 
leverage of the very largest cable compa-
nies will not be significantly curtailed by 
anything Washington does. But limiting 
the future telecommunications markets to 
only the largest companies does not do 
much to advance the 1992 Cable Act's 
second expressed goal: competition in the 
cable industry. 

If not everyone saw a satisfactory rate 
reduction, it was because a bad law 
forced the FCC to misallocate the savings 
not because the cable industry is getting 
off scot-free. If the FCC chooses to go 
back and order further rate reductions, it 
should reallocate the savings for all sub-
scribers by providing real cuts for lower-
tier subscribers, less dramatic cuts for the 
most lavish cable users and, most impor-
tantly, sparing any further damage to the 
cable industry's ability to compete in to-
morrow's telecommunications revolution. 

As it stands today, the cable industry 
will be hard pressed to take part in the in-
formation superhighway with their financial 
hands tied behind their backs. If Congress 
allows the FCC to deliver another blow to 
the cable industry, it will likely prove all that 
talk of an information superhighway to be 
just that — nothing but talk. CT 
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Evolving to 
digital with SONET and CISN 
By Andy Paff 
President 
Optical Networks International 

And Kathryn Lynch 
Digital Product Manager 
ANTEC Network Systems 

High-speed digital networks will be a 
critical factor in evolving cable TV 
into the premier provider of 

telecommunications. But many are asking 
how to migrate existing networks in a 
practical, evolutionary manner that won't 
make present equipment — or the net-
work itself — obsolete in the years ahead. 

Over the past two years, ANTEC's 
Cable Integrated Services Network 
(CISN) has emerged with answers. The 
CISN plan enables cable operators to 
plan and build systems that meet today's 
need for high-quality, reliable delivery of 
analog NTSC signals while allowing for 
the transition to digital transmission need-
ed for the future. CISN takes an efficient, 
incremental approach, reserving capital 
for investment in a phased manner that 
uses today's revenues to expand the ex-
isting fiber-optic/coaxial cable network. 

Nationwide, cable systems have al-
ready begun to realize the need for ex-
panded bandwidth in the residential por-
tion of the network. Node sizes are 
shrinking to approximately 500 subscriber 
homes and many systems have or are 
upgrading the coaxial cable plant (includ-
ing the drop) to 1 GHz capability, offering 
ample capacity for maturing interactive 
services. Now, cable systems are begin-
ning to focus on a number of alternatives 
to make the rest of the cable plant ready 
for coming interactive services. For exam-
ple, many engineers are examining the 
synchronous optical network (SONET) for 
its ability to help save money, increase 
revenues and position cable systems for 
transition to the digital world. CISN relies 
on this open architecture since SONET 
can incrementally expand services while 
providing the "growth" platform for tomor-
row. 

SONET explained 
CISN embraces SONET as the digital 

telecommunications platform that allows 
for easy migration from today's network to 
tomorrow's. SONET's main advantages 
today lie in its ability to regionally intercon-

Figure 1: Phase 1 

Applications/capabilities 
Broadcast NVOD 
• Same signals to every home 
• Satellite downlink 
• No server required 
• Advanced, digital compression IPPV 

Advertising 
• Extend viewership to all systems with headend on the network 

Operational economies 
• Consolidate digital equipment 
• 24-hour monitoring on single headend 
• Program origination can be shared by all headends on ring 

Broadstreet 
downstream 

nect existing cable TV headends and 
gain seamless access to the public 
switched telephone network (PSTN). 
SONET is, in essence, a digital "super-
highway," able to seamlessly pick up and 
drop off traffic at any node in the network. 
SONET's self-healing ring architectures 
are capable of protecting the traffic from a 
fiber break, equipment failure or catas-
trophic hub failure without any impact to 
telecommunication services. 
SONET accepts all standard asyn-

chronous signals such as DS-1s and DS-
3s — the current products of the United 
States' existing telecommunication net-
works. SONET then adds routing infor-

mation and overhead (approximately 4% 
of the total payload) to drive the overall 
transmission system and direct traffic to 
nodes throughout the optical network. 
SONET's overhead provides the capabili-
ty to centralize network operational, ad-
ministration, management and provision-
ing functions, thereby minimizing techni-
cian intervention. A gateway hub site 
within the SONET ring links directly to the 
network management systems, thereby 
eliminating the need for a network man-
agement interface at each hub site. 
SONET offers economical add/drop 

capabilities and the ability to upgrade the 
network through modular components 
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Figure 2: Phase 2 

Applications/capabilities 
Competitive access 
• Voice, data and video service to commercial users 
• Connection to long lines (IXC) 

SONET platform 
• Compatability with global networks 

Interactive multimedia 
• Limited return path 

Residential voice 
• Voice over coax 
• PON 

Operating support system 
• Bidirectional rings for path redundancy 
• Network monitoring 

Interactive distance learning /telemedicine 

Public switched 
telephone network 

Broadstreet 
downstream 

Limited return path 
for voice and data 

rather than installing completely new 
equipment when each new application 
arises. SONET's standardized platform 
will ultimately allow one vendor's equip-
ment to directly interface with another's at 
an optical interface point, providing maxi-
mum network flexibility and efficient, long-
term equipment utilization. In addition, 
SONET's use of primary and protection 
fibers provides the network with the ability 
to switch traffic from service to protection 
fibers should a hub or fiber failure or 
degradation arise. Once the problem is 
corrected, traffic is switched back to ser-
vice fibers. 

Performance monitoring is another key 
component of SONET networks. At each 
hub site, SONET equipment monitors sig-
nal integrity. If degradations reach a cer-

tain threshold, the equipment sends mes-
sages to the operations system at the 
central location and the technician termi-
nal at the actual hub site to locate the 
faulty signals and clear the problem be-
fore it can impact services. 

What this all means is that SONET is 
an unparalleled digital transmission 
mechanism that offers reduced costs of 
operation and improved network reliabili-
ty. Further, SONET accommodates any 
of the digital video, voice and data de-
mands of the future (e.g., interactive mul-
timedia, telephony, distance learning, 
medical imaging, telecommuting, local 
area and wide area network intercon-
nects, and video-on-demand — VOD). 
Since each of these applications can 
"talk" the standardized SONET language, 

cable systems that install a SONET plat-
form will be able to efficiently deliver these 
as well as other types of digital services. 

Network evolution 
The CISN plan consists of three phas-

es to evolve today's hybrid fiber/coaxial 
cable TV plant into an efficient, fully pro-
tected digital network that can ultimately 
become as ubiquitous as today's tele-
phone system. Evolving the cable plant in 
this manner will allow the industry to com-
pete in an increasingly sophisticated envi-
ronment for the subscriber's current — 
and future — entertainment dollars while 
generating entirely new revenues from 
any number of information services. 

Phase 1 
Phase 1 of the CISN plan relies on 

SONET to regionally interconnect area 
headends. (See Figure on page 26) This 
is accomplished by implementing fully re-
dundant SONET fiber-optic rings. Each 
existing headend is linked to a "master" 
site where broadcast entertainment and 
advertising are originated and transported 
to the hub sites without any degradation 
to the video signals. 

Regional interconnections mean oper-
ational and labor costs can be cut by con-
solidating equipment and manpower from 
remote locations. Advertising can be rout-
ed to specific nodes or throughout the en-
tire service area, opening up new oppor-
tunities for increased advertising segmen-
tation and offering the ability to generate 
more advertising revenues. Small busi-
nesses can advertise only in their local 
areas; larger businesses can advertise in 
a portion of the regional network; and na-
tional advertisers can saturate the entire 
area with a regionally distributed spot. 
Programming will be delivered via the 
master headend to nodes throughout the 
network, thereby offering the potential for 
programming to be negotiated in bulk. 

However, to transmit broadcast enter-
tainment and advertising through the 
SONET network, current analog signals 
will chew into capacity. Approximately 
three DS-3s or 140 Mb/s (the equivalent 
of over 2,000 individual voice circuits) are 
required to transmit a single video chan-
nel. Compression devices can help to uti-
lize the network's capacity more efficient-
ly. 

The main benefit to regionally intercon-
necting headends lies in achieving im-
proved economies of scale. Network costs 
are reduced and advertising dollars can 
be increased. Those revenues (and sav-
ings) drive the move to CISN's first phase 
in the migration to the digital network. 
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Figure 3: Phase 3 

Library 1-0-

Program 
material 

Applications/capabilities 
VOD: Real-time 
• Any video source from library 
• Immediate availability to subscribers 
• Pause, rewind, other functions 

Interactive multimedia 
e Send and receive broadband video from other subs 
• Interactive games with other subs 
• Video fax through PSTN 
• Expanded return path 

ATM/SONET 
• Interface with any other regional interconnect through PSTN 

OSS (operating support system) 
• Billing by time and/or channel usage 
*Total network management 
• Self-healing network 
• 99.997% network reliability 

Billing 

O 
and 
SS 

Interactive 
DRAM 
server 

Interactive 
DRAM 
server 

Interactive 
DRAM 
server 

Public switched 
telephone network 

• • 

• • 

—•— 
• Narrowcasting 

ATM packets downstream and upstream 

Voice 
• — Data 
•••— Video 

Expanded return path 

The performance of a full-size OTDR 
in a small package from ANDO 

AQ-7150 series mini-OTDR 
•23dB dynamic range 

•One-button operation 

•Automatic event list 

•Affordably priced 

• 17 years of experience in fiber 

optic testing 
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Phase 2 
Phase 2 (Figure on 

page 28) of the CISN 
plan continues the pro-
gress made in Phase 1 
by connecting the re-
gional network to the 
PSTN. Ties to interex-
change carriers (IXCs 
— AT&T, Sprint and 
MCI) and the establish-
ment of metropolitan 
SON ET rings mean al-
ternate access (AA) 
services are possible. In 
the residential network, 
this phase means tele-
phone and data ser-
vices can be provided. 
SONET's add/drop fea-
tures allow for the inte-
gration and segregation 
of smaller groups of cir-
cuits into the overall 
SONET payload. Thus, 
traffic can be sent only 
where it needs to go on 
the loop. 
To illustrate, an alterna-

tive access provider has 
several customers at dif-
ferent locations. Several 
AA customers have one 
or two DS-1s that need 
to go to one IXC. Other 
customers want their 
traffic to go to another 
carrier. In the asyn-
chronous world, the net-
work provider would 
have to bring the circuits 
via dedicated fibers to a 
central location, demulti-
plex them, patch the 
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proper circuits into another multiplexer, 
then transport them to their respective car-
riers via another dedicated fiber route. 
Using SONET, the traffic can be routed 
within network rings to each carrier and, 
using the add/drop function, can drop the 
signals at their respective destinations 
without requiring any demultiplexing/re-
multiplexing. This results in lower costs 
because of reduced equipment needs. 
SONET allows additional nodes to be 

installed in-service without impacting exist-
ing traffic as the AA customer base ex-
pands. Orderwire interfaces (64 kb/s voice 
channels) allow technicians to communi-
cate between nodes independent of the 
traffic, a particularly valuable function dur-
ing turn-up and maintenance. Software-
driven automatic turn-up capabilities mean 
equipment and cabling can be tested 
upon installation, eliminating the need for 
external test equipment. 

Intelligent analog and digital switching 
capabilities can be shared between all 
systems on the regional network, allowing 
efficient channel grooming for advertising 
insertion. For applications such as interac-
tive distance learning, telemedicine or 
teleconferencing, video codecs can be in-
stalled at business user premises while 
switches ensure that participants can ac-

cess the video signals of multiple loca-
tions. 

In the residential network, SONET has 
made telephony and data services avail-
able to traditional cable TV subscribers. In 
addition, ad-hoc pay-per-view events can 
be efficiently offered whether those ser-
vices are provided through the PSTN or 
by the regional network itself. Return 
bandwidth capabilities make other multi-
media services, such as distance learning 
to the home, possible as well. To manage 
these activities, a scalable operational 
support system evolves to monitor the net-
work and effectively itemize transactions. 

Phase 3 
Phase 3 (Figure 3 on page 30) repre-

sents the evolution of cable TV to the fully 
interactive network, made viable when 
new interactive services (like VOD and 
expanded multimedia offerings) prove in. 
During this phase, sophisticated switches 
and a digital video server are installed at 
the headend, allowing subscribers access 
to a vast array of digital services and to 
have those services routed directly to 
them. 

Asynchronous transfer mode (ATM) is 
a promising new technology that can help 
to evolve the cable network into this fully 
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Continued Customer Support 
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switched network. ATM switches efficient-
ly route digital information to (and from) 
the user, using SONET as the transmis-
sion method. ATM "cell packets" consist 
of a 5 byte header that contains the ad-
dress and a fixed length 48 byte informa-
tion payload. This makes it easy to inte-
grate signals into the formats associated 
with traditional telecommunication signals 
such as DS-1 s and DS-3s the asyn-
chronous rates used today to transport 
voice and data throughout the PSTN. 
ATM works with both SONET and RF 
carriers. Either can offer the transmission 
mechanism required to deliver an ATM 
packet to its destination. For transactional 
billing, the operational support system ex-
pands again, tying the ATM switch to the 
billing system. 

Digital video servers also are emerging 
as a means to store digital services to 
make true VOD possible. Servers can 
store movies, games, home shopping cat-
alogues, etc. Centrally locating these scal-
able units at the master headend allows 
the subscriber to effectively access digital 
services and use such VCR-like qualities 
as pause, fast-forward, and rewind. In ad-
dition, video servers can hold a number of 
digital business information services, such 
as data libraries, corporate training tapes, 
medical images, etc., allowing any num-
ber of business customers immediate ac-
cess to critical information. What will drive 
the implementation of ATM switches, digi-
tal video servers and enhanced automat-
ed systems will rest in how the public buys 
— and becomes hooked on — these new 
interactive services. 

Heading to the future 
Cable TV is now on the threshold of 

an exciting new era fueled in part by 
SONET high-speed digital transmission 
systems. Systems strategically laying 
fiber today can effectively expand their 
networks to achieve the benefits SONET 
can provide. SONET offers the ability to 
reduce network costs and improve ad-
vertising revenues today while providing 
the survivability of ring architectures 
needed to deliver increasingly reliable 
service tomorrow. As new applications 
come into play, the CISN plan positions 
cable systems to exploit revenue-gener-
ating opportunities in such areas as alter-
nate access, residential telephony and 
multimedia. Over the long-term, cable 
systems that implement the CISN plan 
will not make their present equipment or 
the network itself obsolete. Nor will those 
systems be forced to change out or in-
stall completely new equipment as new 
service offerings emerge. CT 
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in the telecommunications environment 
By Pam Nobles 
Senior Staff Engineer/Technical Training 
Jones Intercable Inc. 

Cable TV companies are fast be-
coming "full service" providers, 
and delivering more than just 

"plain old cable service" to our cus-
tomers. (Perhaps we can jump into the 
alphabet soup of acronyms and call 
this "POCS.") There are a myriad of 
video and data options on the horizon, 
from interactive shopping channels to 
financial services. High-speed digital 
switches will allow the customer to se-
lect the movies services, or the com-
munications mode desired. New tech-
nologies allow a merging of cable TV, 
telephone and other industries to form 
a new industry within the broadband 
telecommunications spectrum. This 
convergence of the cable, telephone 
and computing industries has created 
a new environment that isn't cable and 
isn't telephone, and in which new rules 
are being invented. 
We need to prepare our personnel, 

through providing training and educa-
tional opportunities, for this new and 
changing environment. As I began my 
research for this endeavor, it quickly 
became apparent that the availability 
and choices of training materials in 
telephony and related fields are seem-
ingly endless. What I found lacking, 
however, is a plan of action to answer 
these questions: Who needs to be ed-
ucated and to what level? 

So, let's begin at the beginning. 
This article will first establish a starting 
point by reviewing how technical train-
ing is presently accomplished in the 
cable industry. Second, we'll assess a 
plan for charting the way. And finally, 
we'll take a look at what is presently 
being done in the cable industry to ad-

dress this growing telecommunications 
training need. 

Jack-of-all-trades 
Many cable veterans take great 

pride in their seat-of-the-pants learning 
style. In charting their course, these 
entrepreneurs set the stage for the pri-
mary training method presently used in 
the cable industry — on-the-job training 
(OJT). A person learns a great deal 
when allowed to focus on areas he or 
she is most interested in. However, this 
leads to haphazard, inconsistent and 
sometimes even erroneous learning if 
the instructor did not learn the "right 
way." Often, learning basic but critical 
skills are missed. Our cable engineers, 
for example, have been called a "jack-
of-all-trades, master of none." They are 
responsible for a wide variety of tasks 
and the development of each separate 
task varies widely. However, their ex-
perience and thus, proficiency, at each 
of their tasks varies greatly. Although 
this bootstrap learning worked well in 
the infancy of the cable industry, as we 
move deeper into telecommunications, 
this method of training just ain't gonna 
work! Since there is an established 
track record, customers already have 
high expectations. 

Present CATV training 
There are some training institutions 

rooted in the cable industry. The Na-
tional Cable Television Institute is the 
largest supplier of technical training to 
our industry. Approximately 67,000 stu-
dents have taken NCTI's correspon-
dence courses over the last 25 years. 
Mind Extension Institute has cable-spe-
cific training (on interactive laserdisc 
and videotape formats) available for 
both customer service reps and techni-

cal associates. The Time Warner Na-
tional Training Center and Continental 
Cablevision's regional training centers 
concentrate on CATV training, and 
may allow employees from other com-
panies to attend. Vendors also offer 
training; some, only if you buy their 
equipment. Others, such as Siecor and 
the Philips Mobile Training Center, are 
open to everyone, for a fee. Associa-
tions such as the Society of Cable 
Television Engineers conduct national 
and local seminars. SCIE also con-
ducts the Broadband Communications 
Technician/Engineer (BCT/E) Certifica-
tion Program. 

Most companies have some kind of 
formal in-house training. Employees 
also can learn on their own through at-
tending college as part of their own de-
velopment. Overall, however, we find 
that a large part of the technical work 
force within the industry is not being 
adequately trained. Often, training is 
supplemental, not a company require-
ment, and not consistent. 

So what does this mean? There are 
some fine training sources available. 
But since the technicians and engi-
neers we will be preparing for our 
telecommunications future may have 
started their career track with hit or 
miss training, we will initially have a 
large learning curve. 

Survey offers insight 
It will come as no surprise that the 

results of a 1992 survey conducted for 
a training seminar indicated that lack of 
resources (money as well as person-
nel) is the number one concern among 
cable industry trainers. Part of the 
problem is attributed to the limited per-
ception of the value of training by man-
agers, which prevents resources being 
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ComSonics has raised 
Fiber Optic Testing 
To A New Art Form 

Measure the Absolute Power of Light 
with FiberLite. 

With new FiberLite from 
ComSonics, fiber optic testing takes 
on a whole new form, and meaning. 
No More Bulky Equipment. Ever. 

The reason? FiberLite rides on the 
shoulders of our WindowLite PLUS"' 
signal level meter — itself a true innovation in 
cable testing technology. FiberLite is a "must 
have" for your field technicians. 

Modularity—A Technology Available Today 

Not until we introduced Modularity to cable 
system testing crews was this kind of conven-
ience available. Another advancement for the 
New Generation of Test Equipment, 
modularity provides accurate measuring of the 
Optical Light in Fiber while attached to the 
WindowLite PLUS. 

The user has the option to select the base 
signal level meter function or the optical 
power meter. For convenience, you can restart 
at the point you left off. This lets you 
complete your work more quickly. 

Flexibility 

The quick connect/disconnect, snap-in-place 
frame means FiberLite becomes part of the 
host WindowLite PLUS within seconds. 

A touch of the keypad enables 
FiberLite's measurement features. 
Data is presented on the LCD 
screen of WindowLite PLUS. 

FiberLite offers user selectable 
units-of-measure between dBm on 
power-up and Watts (pW, mW, 
W). Signal input to FiberLite 
is coupled through a universal 

adaptor and a variety of connectors. Sensitive 
over a broad spectrum, FiberLite measures and 
identifies acceptable laser output in the CATV 

range of 1310nM and 1550nM. 
Wavelength selection is made by 
choosing a softkey on the face 
panel of WindowLite PLUS. 

Anyone already working with 
WindowLite PLUS will 
appreciate the add-on tech-

nology of FiberLite. It will quickly become part 
of your system package. Call us today to talk to 
a knowledgeable product representative or receive 
current literature on FiberLite. 

%IONICS, INC. 

Nobody does more for cable. 
Post Office Box 1106 
1350 Port Republic Road 
Harrisonburg, Virginia 22801 USA 

Contact ComSonics for information on International distributors 

Telephone 800-336-9681 
or 703-434--5965 

Telefax 703-434--9847 
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allocated. This attitude needs to be re-
solved so managers can better support 
the training. And, perhaps trainers 
need to devise ways to help managers 
see its value. 

Starting point formula 
Our starting point could resemble 

the following equation: 

Hit or miss training + 
Limited resources + 
Low perception of the value of training 

Companies are struggling to keep 
up and to provide necessary support to 
their employees so they can provide 
support to customers, both technically 
and in service. These problem areas 
need to be resolved as we progress to-
ward our new environment. In other 
words, we have quite a challenge here. 

Next, we'll examine our company vi-
sion. The gap between where we are 
now and where we want to be is the 
deficiency we need to fill. 

Follow your company's vision 
There are many telecommunications 

ventures to consider. Do you know 
which one your company is taking? 
What is your core business? What im-
pact does the size of your business 
have on training? What new business-
es might you be expanding to? Say, for 
example, the business plan calls for 
plain old telephone service (POTS) 
over the existing coaxial network. Al-
though designs of most of our networks 
are planned to be reverse-capable, 
most of our systems have never acti-
vated or swept the reverse system. Al-
though it is the same coax network, it is 
important to consider the additional at-
tention needed for sweeping and main-
taining the plant. 

If you don't know your company's vi-
sion, find out! Armed with this vision for 
your company's direction, explore your 
options. 

Call to action 
So far, you know where you are and 

have some idea of where you want to 
be. How are you going to get there? 

Those in human resource develop-
ment are familiar with training needs 
assessments. The typical steps of a 
training needs assessments are as fol-
lows: 

• Assess or analyze the challenge re-
quiring training. 
• Design the goals and objectives of 
the training. 
• Develop actual training strategies, 
based upon the goals and objectives. 
• Implement or launch the final training 
program. 
• Evaluate after a period of time to see 
if the objectives are met. 
• Revise your program as necessary. 

At the analysis or assessment stage 
(where we are now) ask these simple 
questions: 

• Who will our students be? 
• Why do we want them to know this? 
• What will they do with this informa-
tion? 
• What do they already know? 
• What do they want to know? 
• What should they learn first? 
• How should we decide? 

Suppose we're reviewing a course 
of study in basic telecommunications. 
Using these questions as a model, let's 
assign a specific training group — cor-
porate cable engineers — and see how 
the answers may look. 

IN 

Excellence 
in the Age 

Of Change 
NaCom is the one contractor you can count on to respond to industry changes and new 
technologies. As a single source provider for turnkey installations. construction, and 
walk-off or drafting services, look for one of NaCom's Offices near you: 
AL. Mobile FL. SI anii SIO, St Louis 
CA. 1.,i Angeles Pensacola Nem.. York Cio Area 

San Francisco Ft. Walton Beach OH. Colunthirs 
San Diego Panama City Cincinnati 
Il.. Chicago Gulf Breeze 
IN. Indianapolis KY. Louisville 

MN. Minneapolis 

IN. Memphis 
TX. Houston 
Bah/Wash. IX. 

Call I NaCom  
(800) 669-8765 Ext. 3046 

Reader Service Number 49 

Who will our students be? Corporate 
engineers. 

Why do we want them to know this? 
To have an overall understanding of 
our core businesses and to be able to 
answer detailed questions our field 
staff may have. 

What will they do with this informa-
tion? The depth of the information 
should be similar to the depth they 
presently understand coaxial architec-
tures and RF technologies. 

What do they already know? What 
do they want to know? What should 
they learn first? Prerequisites may be 
needed. Interview perspective students 
to determine the existing level of exper-
tise and what level they'd like to be at. 
How should we decide? Through 

small development teams, made up of 
both engineering experts, prospective 
students and human resource develop-
ment managers. 

After these questions are answered, 
move onto the design step, where the 
goals and objectives of the training are 
determined, as well as the actual train-
ing strategies — videotape, training 
manual, college course, etc. And, be-
fore you develop your own training, 
check out what's available. 

The Time Warner plan 
Ron Wolfe, the director of the Na-

tional Training Center, Time Warner 
Cable, shared that they are well along 
in the development stage of their 
telecommunications training program. 

Time Warner Cable has an addition-
al affiliation to the telephone industry 
through its partnership with US West, 
forming Time Warner Communications. 
This group plans to have its own travel-
ing trainer, who will work closely with 
the National Training Center. This 
trainer will cover such topics as DS1 
and DS3 circuits, and multiplexing. 

The National Training Center itself is 
developing a basic telephony course. 
This course will eventually be open to 
the industry for attendance after the 
Time Warner employees have had 
their opportunity to attend. Topics in-
clude alternate access, personal com-
munication networks (PCNs) and per-
sonal communication systems (PCSs) 
as related to full service provider. Also, 
SONET, ATM, basic telephone, as well 
as multimedia and video-on-demand 
(VOD). They also are conducting 
courses on basic CATV architectures, 
for our telephones counterparts. 

Wolfe stresses, "Prepare now!" 
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BOTTOM LINE 
CONTECTm Converter Service Makes You Money... 

eee  

NET-PROFIT. 

IN 

Let's face the facts... the longer a cable converter provides 
uninterrupted service to your subscriber... the more money 

you make.Breakdowns mean customers complain, 
trucks roll, and time evaporates... sound familiar? 
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At CONTEC, we specialize in building 
"stratEgic service partnerships" 

with cable operators... NATIONWIDE. 

By exceeding OEM standards, our 
quality repairs withstand the test of time... 

and so do our business relationships. 

CONTEC LEADERSHIP PROVIDES: 

D Computerized tracking of repairs 
by serial number. 

D Experienced, factory trained technicians 
D Stringent quali4 control procedures 
D Security clearance of each shipment 

E Efficient custorr er service 

III Fast turnaround and delivery 

BOTTOM LINE, CONTEC service centers 
all work in harmony to keep your converters 
where they belong.., in subscriber homes... 

And, that makes you money! 

CALL TODAY 

1-8130-382-2723 
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REPRINTS 

Communications 
• 

Visibility 

• 

Knowledge 

• 

Information 

Reprints 
work 

for you! 

For more information 

call Marla Sullivan at 

(303) 839-1565 

Telephony training 
for cable engineers 

There are three main "tiers" for 
which we need to prepare: engineers, 
technicians and installers. At this 
point, we will just deal with the train-
ing of the engineers. About two years 
ago, Paul Schauer (strategic develop-
ment, telecommunications network, 
Jones Intercable) began this research 
at Jones primarily to train himself. His 
research uncovered five main 
sources of telecommunications train-
ing for the engineer that could be ac-
complished simultaneously: 

1) Bellcore. Bellcore (Bell Commu-
nications Research) is the training 
branch to the seven regional Bell op-
erating companies (RBOCs). Training 
they can provide includes formal 
schools, publications, videos and dis-
tance learning/computer learning 
tools. To receive more information on 
the training available, call 1-800-
TEACH ME. 

2) Local colleges and universities. 
The inquisitive learner can seek out 
his or her way through a deg reed pro-
gram, or just by taking a few classes. 
The University of Denver, for exam-
ple, offers a master's degree in 
telecommunications. 

3) Conferences. Private confer-
ences are offered to individuals or 
groups, but are typically very costly. 
Groups such as the Association for 
Local Telecommunication Services 
(which serves the competitive access 
providers the same way SCTE serves 
the cable industry) can provide 
telecommunications-specific training. 
Training also is available through asso-
ciations such as the IEEE. 

4) Read, read and read. Trade jour-
nals specific to telecommunications 
can furnish the inside scoop. It's easy 
to feel that there is just too much data 
to keep up with, so reading all you can 
is a critical step. A good trade journal 
to start with is Telecommunications. To 
subscribe to this free journal call (617) 
356-4595. 

5) Telco reps. Meet with telco indus-
try representatives — either local ex-
change carriers, interexchange carri-
ers, as well as vendors — to glean 
more of the information you need. 

Schauer notes that it became appar-
ent during his research that there is no 
one, clear path that the entire cable 
community needs to know or follow. 
Using a combination of these re-
sources could provide the student with 
lifetime learning. 

Schauer says, "The cable TV indus-
try must prove that its networks, when 
used in the telecommunications local 
loop, will meet the reliability and avail-
ability standards mandated in the 
telecommunications industry today." 

He is a member of the Telecommu-
nications Subcommittee at CableLabs 
and is working on a program called 
"Network Integrity Testing." The final 
report from this working group will con-
tain criteria and recommendations on 
reliability and architectural issues. The 
results of this report may help to shape 
the way we conduct our telecommuni-
cations training as we move forward. 

Start small, but start 
Recognizing your first step may not 

be clear at this moment so start with a 
small step. Learn about the basic work-
ings of the telephone through the 
SCTE videotape #T-1136, "The Basics 
of Telephone." It is available by calling 
SCTE at (610) 363-6888. 

Also at Jones 
Jones is continuing with its career 

path development. A course structure 
will be introduced that will allow our as-
sociates to develop their skills in this 
changing environment. These skills 
can easily be transferred among the 
telecommunications industries. A self-
directed career guide is under develop-
ment to aid our associates in charting 
their own path. This format will allow 
our associates to take charge of their 
own future. Important elements include 
communicating benefits to the employ-
ees as well as management and pro-
viding the employee a goal to work to-
ward. A career day will be used to 
launch the career path format. 

Embrace change 
We need to embrace change and, at 

the same time, address the technical 
training needs of an industry that has 
had "hit or miss" training. This means 
we must continue to concentrate on the 
basics and make it a priority to refine 
what we have. We need to move from 
supplemental to required training. 
Transferable skills, not job positions, 
need to be further explored. I may not 
have given you specific answers the 
questions of who needs to be educat-
ed, and to what level but I hope I've 
provided you with enough information 
to start your journey. Just remember 
this: The type of business the cable in-
dustry is headed for cannot survive 
without a well-trained work force. CT 
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Because Of Us, 
Cable Technology 
Knows No Limits. 

Fiber optic cable products can either launch your com-
munications business into orbit. Or burn up profits with 
service interruptions or system failures. 

It depends on the technology behind the product. 
Pirelli cable technology isn't bound by 

space or time limitations. Or by competi-
tors' products that satisfy market trends. 
We aren't satisfied until we exceed 
your expectations. 

Pirelli research teams explore 
every means toward technology that 

• 1993 Pirelli Cable Corporation 

•RELL 
HI OPTIC CABLE! 

PIRELLI CABLES NORTH AMERICA — COMMUNICATIONS DIVISION 

700 Industrial Drive • Lexington. South Carolina. USA 29072-3799 
(803) 951-4800 • FAX (8031957-4628 

13340 - 76th Avenue • Surrey. British Columbia. Canada V3W 2W1 
(604) 591-3311 • FAX (604) 591-9874 

results in total customer satisfaction. We turn every 
resource we have into quality fiber optic cable products 
that deliver consistent performance. 

Plus, with Pirelli's ISO 9001 Registration. you're 
guaranteed world-class quality. Not only 
in product, but in service. 

Call 1-800-669-0808 for superior 
technology you can rely on. Let us 
be your partner in cable explora-
tion. Because we know no limits, 
neither do our customers. 

The World Leader in Quality Fi Optic Cable 
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Technical training 
following reregulation 
By Bill Riker 
President 

And Ralph Haimowitz 
Director of Training 
Society of Cable Television Engineers 

ar he 1992 Cable Act has created 
an entirely new focus on the need 
for technical training within the 

cable industry. Today, it is not as much 
a choice of whether to train technicians 
as it is a mandate by federal law to 
meet the criteria and standards set forth 
by Congress and the Federal Commu-
nications Commission. Let's examine 
the facts as they are, since reregulation 
has been imposed upon our industry. 

The new technical standards estab-
lished by the FCC will require some ad-
ditional technical skills as well as new 
test equipment to perform the tests and 
measurements as specified under Part 
76.605 of the FCC Rules. The rules are 
very specific about what is to be mea-
sured, what the acceptable measure-
ments are, where the tests are to be 
made and when the tests are to be 
made. 

Who needs it? 
It becomes very important for techni-

cians to be thoroughly familiar with 
these requirements so that the resulting 
documentation is accurate and to en-
sure that the systems meet these mini-
mum performance standards. It is 
equally important to ensure that the 
ability and knowledge to properly per-
form these tests and measurements is 
not relegated to just one individual, but 
that a number of maintenance techni-
cians are trained and capable of doing 
the job. In larger systems, for example, 
the chief tech or engineer, at least one 
headend technician, and several sys-
tem technicians should have the re-
quired training and skills to perform the 
tests. 

Training more of the system techni-
cians in this area is an added plus, as 
they then have the ability to see and 
understand signal problems when the 
measurements fall below FCC technical 
standards, and can then correct those 
problems before they result in customer 
complaints. 

There also are potential difficulties 

"We must stop think-
ing of and calling our-
selves the cable TV 
industry. We need to 
become the telecom-
munications industry." 

that may occur if franchise authorities 
impose additional technical standards 
on their cable companies to ensure bet-
ter system performance for the sub-
scriber. This becomes as much a politi-
cal issue as it is a technical require-
ment, and cable systems will have to 
address maintaining customer satisfac-
tion as well as the technical standards. 

The competition factor 
Another area that is sure to create 

problems for the industry is the antici-
pated increase in competition from al-
ternative delivery systems. Among 
these very real and potentially devastat-
ing competitors are wireless cable, di-
rect broadcast satellite (DBS) and tel-
cos. Wireless cable broadcasts TV sig-
nals and services that cable systems 
provide over coaxial and fiber-optic ca-
bles directly to the consumer, through 
an antenna and receiver/decoder sys-
tem installed at the house. DBS will 
provide the same signals that cable 
systems receive via satellite, to a small 
roof-mount antenna system with a re-
ceiver/decoder that the consumer buys 
for a reasonable fee and can be in-
stalled by a franchise area business 
such as a backyard dish dealer. Telcos 
have recently become involved with 
cable TV system ownership and the 
fiber-optic delivery of telecommunica-
tions signals (including the same satel-
lite signals carried by cable systems.) 

In addition, telcos are currently devel-
oping technical specifications for coaxial 
cable, materials and equipment, and 
construction/operation of coaxial fiber-
optic telecommunications systems. If we 
allow ourselves as an industry to fall be-
hind in the quality of operation and ser-
vice that others will provide (often at a 
lower price) then cable TV systems as 
we know them are certain to go the way 

of the dinosaur. 
Everything that has been said up to 

this point comes down to one basic fact 
— giving consumers what they want 
and what they are willing to pay for. 
Every single item, from new competi-
tors to reregulation has been the result 
of customer dissatisfaction with our 
rates, services and attitudes. It is no se-
cret that this industry must make some 
radical changes. 

First, we must stop thinking of and 
calling ourselves the cable TV industry. 
We need to become the telecommuni-
cations industry. Second, we must be 
sure that we can provide all the ser-
vices that the consumer demands, at a 
competitive price, and do it better than 
anyone else. In other words, we need 
to be masters of customer satisfaction. 
To accomplish this, we need to ensure 
that our personnel are highly skilled and 
are qualified to do their jobs in a man-
ner that is efficient, cost-effective and 
reliable. All three of these factors will 
prove to be an absolute must for this in-
dustry, and all of them can only be 
achieved through appropriate training. 

In addition, other training programs 
will have to be addressed because of 
reregulation. One area concerns the 
consumer who wants to prewire/post-
wire or add outlets to his home through 
a local contractor or on a do-it-yourself 
basis. This will be a bitter pill for this in-
dustry to swallow, but it is inevitable 
and we need to prepare for it now. It is 
important that we provide the consumer 
and/or contractor with the training in 
proper equipment/materials selection 
and installation of the interior portion of 
the house drop. Consumer education 
has always been and will always be a 
key issue. 

The Society of Cable Television En-
gineers sees a growing need to provide 
more and more education and training 
to meet the needs that have been cre-
ated by reregulation, increased compe-
tition and new technologies. We hope 
that those who sit in control of our in-
dustry will be proactive to ensure that 
this industry continues to make the right 
choices for its survival. This is essential 
if we are to be a leader in the telecom-
munications market. CT 
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The CALAN family of test, mea-
surement and monitoring solutions 
is designed to support the most 
important goal of system operators. 
Maximum Subscriber Satisfaction. 
Each of these systems consists of 
its own family of hardware com-
ponents as well as a distinct inter-
nal software package capable of 
generating reports required by 
management and the FCC. 

The COMET remote line monitor-
ing system offers a full range of 
automatic measurements and diag-
nostic techniques to locate and 
correct problems in broadband 
networks from any remote location. 
COMET is self-reporting, stand-
alone system capable of working 
with, or independently of, other 
status monitoring systems. Comet 
can be installed in any CATV or 
broadband LAN System, regard-
less of the manufacturer or type of 
amplifier used. 

Our SOURCE Multi-Carrier Signal 
generation system provides sync/ 
async operation and multi-channel 
control. The system offers up to 
180 extremely clean and stable 
carriers for CTB, X-mod and Din 
distortion testing for civil/ and 
LAN. 

7776-

STAR.. 

/711.Ardi'rr: source 

The CALAN 
Family of Test 
Measurement & 
Monitoring 
Solutions 

The 1776 Integrated Sweep System 
and Spectrum Analyzer represents 
the first non-interfering, high resolu-
tion system sweep. Combined with a 
microprocessor-controlled System 
Analyzer, this portable and rugged 
system facilitates the improvement 
of picture quality by performing 
sweep and distortion measurements 
quickly and easily. 

CALAN'S STAR 2010 Signal 
Level Measurement System heralds 
a whole new era in carrier analysis 
for the cable industry. A fast, 
accurate and easy-to-use instru-
ment, The 2010 covers the entire 
frequency range (5 MHz to 1 GHz) 
with unmatched speed-36 channels 
in less than onr. second. 

GALAXY unites performance data 
from our other systems into an 
advanced information manage-
ment system, thereby integrating 
the CALAN family of products. 

CABLE AND OCAL AREA NETWORKS 

1776 In dependence Drive 

DIngma ris Ferry, PA 18328 

810-500-3392 

In Pt: (717) 828-2356 
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Preparing for the future: 
How much bandwidth 
and fiber is enough? 
By Alex Best 
Senior Vice President of Engineering 
Cox Cable Communications 

Let us assume that you are the gen-
eral manager of a 300 or 400 MHz 
cable system, built around 1975 or 

1980, respectively, and you lean back in 
your chair one day to reflect on your past 
successes. Quickly you realize those 
days are gone forever and any future 
possibility of success depends on how 
you respond to the following issues: 

• Revenue growth in a regulated environ-
ment 
• Competition in '94 from DirecTv 
• Delivery of multimedia services 

You quickly realize you have no time 
to waste since you used every available 
spare channel prior to Sept. 1, 1993, to 
reduce the impact of rereg by increasing 
the number of channels allocated to CPS 
(cable programming services). In spite of 
this, however, your total '94 revenues are 
projected to be down by 5% compared to 
'93. You really become depressed when 
you mentally review your current market 
conditions. Due to the economy, the 
growth of homes in your area is practical-
ly zero. In addition, your present cus-
tomer penetration is 76%, offering little 
opportunity to gain new customers in 
your existing homes passed market. Fi-
nally, you lost 2,000 pay customers last 
quarter, a trend that has continued for the 
past two years. 

After several additional moments of 
thought, one fact becomes clear: Without 
additional channel capacity, your options 
are limited. You call your chief engineer, 
Bob, and ask him to come to your office. 
You explain the situation. Bob has been 
anticipating this discussion and he lays 
out the following choices. 

Compression/decompression 
Bob explains to you that advances 

in digital compression now offer the ca-
pability of placing four to eight chan-
nels in the spectrum space where one 
channel now resides. Bob goes on to 
explain that there are many issues that 

Figure 1: Digital compression — pass-through mode 
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must be addressed, however. 
First of all, it is not economically practi-

cal to compress signals locally. As an ex-
ample, assume you decide to move ag-
gressively into PPV. You want to offer 10 
movie titles a night with 30-minute start 
times. Assuming two-hour movies, this re-
quires 40 channels, or eight 6 MHz chan-
nels using 5-to-1 compression/decom-
pression. Regardless of how you obtain 
the programming (analog satellite trans-
mission, local tape or disc), you will need 
40 compressors. Bob explains they cost 
somewhere between $50,000 and 
$100,000 each. This places the total cost 
of the compressors between $2 million 
and $4 million. Additional cost will be in-
volved in receiving the satellite channels 
and/or local origination. In addition, you 
will need to expand the headend building 
to locate the 20 racks of equipment nec-
essary to hold all the electronics. The total 
cost is somewhere around $3 million to 
$5 million. You lose interest. 

Bob goes on to explain that program-
mers are slowly converting to digital com-
pression, but it will be a number of years 
before they all agree on compression 
standards; a necessary step before you 
can deploy decompression boxes in your 
customers' homes. 

Finally Bob explains your best bet is to 

receive and pass through digitally com-
pressed signals that will come from ser-
vices such as Viewers Choice, Your 
Choice TV or Primestar. An example of 
how this would be accomplished in the 
headend is shown in Figure 1. You are 
told this can be accomplished for a few 
thousand dollars a channel (assuming 
five services per 6 MHz). 

Set-top boxes 
Bob continues. Unfortunately, decom-

pression boxes won't become available 
until the first quarter of 1995. In addition, 
they will cost somewhere around $300 
each, depending on options. As far as 
service level authorizations are con-
cerned, your choices are two: You can ei-
ther contract with the satellite program-
mer to provide this service for you (this 
signal will go over the satellite and pass 
through your headend) or you can ac-
complish local control by buying the nec-
essary equipment to insert authorization 
signals. The cost to achieve this has not 
been determined but could run between 
20K to 50K depending on your present 
capability for addressable box control. 

"Quick" fix 
After meeting with your marketing and 

accounting people, you decide to move 
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forward with this program. Your 
analysis indicates that with rea-
sonable assumptions on PPV 
buy rates plus the FCC-allowed 
10.25% return on converter capi-
tals (if you decide the market can 
bear it), the payback is attractive. 
Bob explains to you what your 
system will look like in '95 (Figure 
2). 

He goes on to list the advan-
tages and disadvantages. 

Figure 3: Segementing the system 
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Advantages 
• Requires no network rebuild or upgrade 
• Set-top capitals can be deployed incre-
mentally 

Disadvantages 
• Must wait until '95 

Figure 2: 400 MHz and 
compression 
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• Must remove analog channels 
• Does not support the full service net-
work (multimedia interactive services) 

Delivering multimedia services 
Now that you have decided on an ac-

tion plan for the next few years, you de-
cide to focus on a longer horizon, say five 
to 10 years out. It is obvious from the 
spectrum allocation drawing that Bob just 
illustrated, you are not prepared to "play" 
in the much touted "interactive multimedia 
world of the future." 

You ask Bob what must be done to 
your existing coaxial-based tree-and-
branch system to make it capable of pro-
viding services such as video-on-de-
mand, educational programs, PCS, 
cable-phone and data. Bob explains, in 

order to provide services in an 
"on-demand" scenario, you 
must "break-up" your system 
into relatively small serving 
areas. It becomes easier to 
understand when you are 
shown Figures 3 and 4. 

The explanation goes like 
this The broadcast channels 
are available to everyone, just 
as they are today. When 
soneone requests a movie-

on-demand, however, a switch in the 
headend directs that program only to the 
fiber feeding the node that contains the 
home of the customer requesting that 
movie. This movie, in digital form, is as-
signed a "slot" in the shared channel 
spectrum. Only the requesting customer 
will see the program because only his/her 

Figure 4: Spectrum 
allocaticns 
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"I'VE GOT AN ATTITUDE ABOUT EQUIPMENT REPAIR!" 
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—Wendell Wilkins, National Accounts Manager 

"Whatever it takes to get the job done right" is 
the attitude you can count on! 
Rick Elmore was a very busy man when Wendell stopped by one 
hot summer afternoon. A tornado had put Rick's crew behind 
schedule, so Wendell decided to jump in to help them out. It's that 
"whatever it takes" attitude that sets people like Wendell apart. 

You'll find every employee at Sawtre Electronics, from our 
professional sales staff and skilled bench technicians to the cheerful 
voice you hear in customer service, share this same attitude. We 
want to take care of your equipment repair needs both now and 
into the future, even if that means rolling up our sleeves and 
getting a little sweaty! Your satisfaction is our number one priority. 

So, the next time you need a helping hand with headend, line 
or test equipment repair as well as Videocipher® repair, please give 
us a call at 1-800-749-5452. You'll get better service because we've 
got a better attitude. Sawtre Electronics. The company with the 
attitude you'll like. 
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Garland, Texas 75043 
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* Integrated Video Cipher® ll Plus Descrambler Module 

* C and Ku Band Compatible - 950 to 1450 MHz 

* Synthesized Frequency Control Ensures Rock Solid Receiver Output 

* Low Noise 70 MHz IF and External 70 MHz IF Loop 

* Rack Mount - Single Height, 1 EIA (1.75") Spacing, Rugged Steel Chassis 

* Front Panel Design Allows Easy Access to Descrambler Module * Complete Set of Indicators and Controls 
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* Integrated Video Cipher Il Plus Descrambler Module 

* C and Ku Band Compatible - 950 to 1450 MHz 

* Synthesized Frequency Control Ensures Rock Solid Receiver Output 

* Dual Conversion, Low Noise 70 MHz IF and External 70 MHz IF Loop 

* Rack Mount - Single Height, 1 EIA (1.751 Spacing, Rugged Steel Chassis 

* Rear Panel Access to Descrambler Module * Complete Set of Indicators and Controls 

Take advantage of these incredible prices on the IRD - 6175 and IRD - 2001 Integrated Receivers/Decoders with 

VideoCipher° II Plus Descrambler Module. Place your order with one of our National Distributors or 

call Blonder Tongue direct. Stock is limited and this offer will not last forever - so call now! 
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When Laying Fiber 
Optic Cable, 

Always Remember 

Location, 
Location, 
Location, 

LOCATABLE DUCT 
Find your fiber optic cable 
without wasting time or risking 
damage to your facilities. 

Pyramid Industries offers a di-
electric system that saves time 
and money. Location markers 
attached directly to duct allow 
ease of location, by using the 
3M brand ScotchMarkTm Loca-
tor. These electronic markers are 
attached on smooth wall duct 
and will last the life of the buried 
facility. 

PYRAMID INDUS7RES. PK. 

1422 IRWIN DR. • P.O. BOX 8439 • ERIE, PA16505 
814/ 455-7587 FAX 814/ 454-8756 

Figure 5: "The future" 2000 
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Multi-
'el—  78 channels and DCR-->> and media 

NVOD services 

750 MHz, 500 HP/node: The answer — compression and two-way 

digital terminal has been authorized to de-
code the signal. This concept of segment-
ing the system such that viewers in differ-
ent serving areas can each watch a differ-
ent program using the same spectrum al-
location is identical to the method used in 
cellular phone systems. It is called fre-
quency reuse. Your boss is a quick study 
and he then asks the $64,000 question: 
How much bandwidth is enough and how 
deep in the system do you have to take 
fiber? 

Fiber and bandwidth decisions 
You explain that the answer to this 

question depends upon three factors: 1) 
the services you intend to offer, 2) the 
spectrum requirement for each of these 
services, and 3) the "take rates" for each 
of these services. You both know that no-
body can answer these questions today 
but some early studies indicate 750 MHz 
and 500 homes passed (HP)/node offers 
a reasonable traffic model, assuming a 
comprehensive list of video, voice and 
data base services. The spectrum alloca-
tion drawing in Figure 5 shows how the 
system might look at that time. 

Upgrade cost per mile 
Bob has prepared two "decision tree" 

diagrams that are shown in Figures 6 
(this page) and 7 (page 56). He explains 
that the cost per mile numbers are aver-
ages and include labor and materials for 
the fiber and coax portions of the up-
grades. He also points out that this is an 
upgrade, not a rebuild (i.e., reuse all of 
the hardware and 95% of the coax). Fi-
nally he states that these numbers do not 
include activation of the reverse plant, 
which will cost an additional $1,000/mile. 

From a starting point of 400 MHz (Fig-
ure 6) , you have three choices: Upgrade 
to 550 MHz for $5,000/mile (assumes 
some limited respacing in the feeder 
only), space the actives for 750 MHz and 
activate to 550 MHz for $10,000/mile 
(popular in '93 before availability of 750 
MHz electronics), or space and activate 
to 750 MHz for $11,000/mile. 

As far as fiber is concerned, there is a 
lot of flexibility in terms of HP/node. The 
number is generally determined by the 
density of homes in the area, the picture 
quality you desire at the end of amplifier 
cascades, and the spacing of amps 

Figure 6: 400 MHz (52-channel) system upgrade bandwidth 
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The World's Fastest Selling 1 GHz SLM  

Trilithic Tricorder 
• Signal Level Meter • Leak Detector • Data Logger/FCC 24-Hour Test 

The Trilithic Tricorder packs a high-
performmee signal level meter, a leakage detector 
and a data logger into one lightweight, 
convenient package. Tricorder's small size 
makes pole-climbing safer and operation in tight 
confines more convenient. 

SIGNAL LEVEL METER 

Use the Tricorder spinknob to select any carrier 
in the NCTA, HRC, IRC and off-air channel plans, 
or in two additional plans that you define. Switch 
to Frequency mode and tune from 5 to 1000 MHz 
in steps as small as 50 kHz, or use the Memory 
function to dial through up to 10 selected 
channels or frequencies. 

If your Tricorder is equipped with the DO-1 
data logging option, just press a button to 
automatically verify that all visual carrier levels are 
within user-defined limits, and that all visual/aural 
ratios meet FCC requirements. 

LEAK DETECTOR 

The Tricorder contains a sensitive leak detector 
equaling the performance of a Trilithic Searcher. 
Slip the Tricorder into the Vehicle Mount to 
detect leaks as small as 5 microvolts/meter. You 
can also use the Tricorder as a hand-held 
detector, and locate leaks of 20 microvolts/meter 
using the internal antenna. 

DATA LOGGER 

When equipped with the DO-1 data logging 
option, the Tricorder can record the carrier 
levels of up to 100 channels, at up to 24 sites. 
In Automatic mode, the Tricorder can perform 
the FCC 24-hour level variation test, unattended, 
on a single charge of its internal batteries. 
Selected measurement records, or all records, can 
be downloaded directly to a printer or uploaded 
to an IBM-compatible PC. 

... ALL THIS AT A REASONABLE PRICE 

The Tricorder gives you this range of capabilities 
at the price of instruments that only measure 
signal levels. You can see why Tricorder is the 
fastest selling meter in its class. 

A FULL LINE OF CATV TEST EQUIPMENT 

Trilithic offers a full line of CATV signal level 
meters, leakage equipment, accessories, calibrators 
and software. For more information on the 
Tricorder or other Trilithic equipment, call us at 
1-800-344-2412 or write to the address below. 

TRILITHIC 
9202 E. 33rd 
Indianapolis. IN 46236 
(317) 895-3600 
(800) 344-2412 
FAX (317) 895-3613 
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Figure 7: 300 MHz (35-channel) system upgrade bandwidth 
choices 
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(bandwidth). Bob strongly recommends 
that you limit amplifier cascades to achieve 
a 49 dB C/N worse case (noise-free NTSC 
picture). Based on your average density of 
80 homes/mile, this results in 1,500 
HP/node at 550 MHz spacing and 1,000 
HP/node at 750 MHz spacing. Although 
this is not where you project you will need 
to be some day (500 HP/node), you con-
vince Bob that by allocating six fibers to 
each node, you can get there when you 

need to by deploying more lasers and re-
ceivers at a later date (subdividing the 
node), while saving money on the initial 
upgrade. 

After studying the three choices, you 
decide to focus on the 550 MHz 
($5,000/mile) upgrade and the 750 MHz 
($11,000/mile) upgrade. You realize that 
the correct choice between these two is al-
most solely dependent on when you offer 
services in an on-demand scenario (full 

service network). You really struggle with 
this one. You know you can't forecast a 
full service network's revenue stream 
with a degree of accuracy that gives you 
a reasonable IRR on the 750 MHz up-
grade, yet you are convinced the 550 
MHz upgrade will quickly (<3 years) run 
out of channels. 

It is Friday and you tell Bob you need 
the weekend to think this one over. On 
Saturday morning you read in the busi-
ness section of the paper that Pactel will 
spend $15 billion over the next several 
years to replace its network with a 750 
MHz/500 HP/node fiber/coax network. All 
of a sudden your decision seems clear. 

Conclusion 
On Monday morning you call Bob into 

your office. You tell him to place an order 
for 30,000 digital decompression set-tops 
(30% of your subscriber base) and start 
the process to upgrade the network to 
750 MHz. You realize that operating in-
come will be negatively affected as you 
deploy the capital and incur the deprecia-
tion, and cash flow will be affected as you 
pay down the debt on the borrowed 
money, but you are confident you made 
the right decisions. Once again you are 
excited about the future. CT 

4 

Stow Ten With TO.TE,./1 

..* 

4•!:„.1-j. 

Jo> 

• 

`11 

iltlireAtoy 

• 

- C. 

' 

TOTE LITE 
A new converter contain . 

Built tough, yet lightweight, - 
stackable and space efficient 
With permanent dividers, 
it is the right tool for the jcbb. 

••:c. "4-6_ 

lee]. C•Pe 

Reader Service Number 54 

56 JANUARY 1994 COMMUNICATIONS TECHNOLOGY 



We bring e p wer 
and resources • eworld's 

largest manu urer of 
telecommunicatiors cable. 

Reader Service Number 55 



Remote fiber testing 
This is the fourth in a series of special 
reports by CT's West Coast corre-
spondent on the deployment of fiber 
optics. 

By George Lawton 

.1, he concept of network monitor-ing for communications has 
been around for quite some 

time, particularly in the 
telephone industry. Even-
tually that idea made it to 
the cable industry as sta-
tus monitoring, when long 
cascades of amplifiers 
were common. As the 
communications industry 
moves to fiber, a new 
class of network monitor-
ing tools are emerging. 

Remote fiber-optic test 
systems are installed in 
cable headends, or tele-
phone central offices, and 
enable engineers to in-
stantaneously monitor the 
status of any fiber leaving 
that office. All of the sys-
tems on the market today 
can act as sophisticated 
optical time domain reflec-
tometers (OTDRs), in-
stantly notifying a manag-
er as soon as a line is cut 
and the exact location of 
the cut. They can reduce 
the number of people re-
quired to test and install 
new fiber. They can keep 
a history on all of the fiber 
in your network over time, 
and tell you when a con-
nector or splice is begin-
ning to go bad, before it 
happens. 

The basic components 
of a remote fiber test system include a 
test unit, a host and a field terminal. 
The test unit is capable of scanning 
multiple fibers with a single OTDR, 
through a switch. The host collects 
and stores data from all of the test 
units installed by a company. A field 
terminal enables a technician, or any-
one in the company, to get up-to-date 
information on all the fibers in the field. 

The whole concept of remote fiber 
testing was proposed three years ago 

by Maryam Aghamirzadeh, a re-
searcher at Photon Kinetics. Photon Ki-
netics took the lead in developing 
FiberCheck 5000 based on Agha-
mirzadeh's idea, and brought the first 
complete system to the market. 

Since then several others have in-
troduced remote fiber test products, 
and many more are planned. Laser 
Precision has introduced ROTS 1000. 

Teradyne has 4Sight System 2000 and 
ADC is planning on releasing its own 
remote fiber test system, sometime in 
the near future. 

Why bother? 
As the cable industry moves into 

new services, like telephony and com-
petitive access services, it is discover-
ing that service cuts can cost. Particu-
larly in industries like banking, in which 
a few hours of down time can cost the 

banks millions. As Gene White, presi-
dent of Photon Kinetics, explained, "In 
a lot of places where a company is 
hooked up to a network, it has guaran-
tees in the contract with penalties for 
outages. There are some cases where 
losses are over $100,000 per minute, 
and as the data rates go higher, the 
numbers get bigger." 

By centralizing the test-
ing function, and en-
abling technicians to ac-
cess the test data re-
motely, then those techs 
don't have to travel as 
far to find a problem. 
Aghamirzadeh points 
out, "Chances are, the 
technician with OTDR 
expertise is half way 
across the state. When a 
break occurs, they have 
to travel several miles to 
get to the end of the 
cable so they can use an 
OTDR, and then travel to 
the access point to check 
the fiber. Right there, 
you have spent an hour 
on travel time alone." 
Take the case of 

Southwestern Bell in St. 
Louis, MO. George Bal-
lard, district manager of 
installation and repair, 
said, "We have an objec-
tive in St. Louis of restor-
ing service within two 
hours of a downed fiber." 
For the most part, the 

FiberCheck 5000, from 
Photon Kinetics enables 
him to surpass his goal. 
When a major cable was 
washed away by the 
floods last summer, the 
test system enabled 

them to find the break quickly. Ballard 
maintains it would have taken consid-
erably longer to find the break without 
the test system, because the location 
of the break seemed so durable. "Be-
cause of our high degree of belief in 
the abilities of the FiberCheck 5000, 
we were able to find the fault quickly." 

Aghamirzadeh argues that cost sav-
ings can come not only from reduced 
outages, but also from maintaining the 
system with a smaller number of tech-
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ut the strength and skill 
of a communications giant 

to work in your cable network. 
Get ready for the cable revolution. 
Fiber optics are opening new doors for cable networks 

with staggering swiftness. New channels. Interactive 
programming. Telephone service. HDTV. The list of new 
services is limited only by the imagination. 

To open your cable network to these emerging 
technologies, you need a fiber optic cable with world-
class reliability. 

Nobody focuses a world of resources on the exacting 
science of fiber optics like Alcatel, the world's largest 

manufacturer of cable. To each fiber we produce we 
bring the power and innovation of a company that 
employs more than 1,300 scientists and 18,000 
engineers worldwide. And the experience earned by 
spending billions of dollars on R&D to build networks 
on five continents. 

Whatever your fiber optic cable needs, put the 
strength and skill of a communications giant to work for 
you. Call 800-729-3737 for the Alcatel fiber optic 
cable supplier nearest your growing network. 

ALCATEL 

TELECOMMUNICATIONS CABLE 

P.O. Box 39 Claremont, NC 28610-0039 (800) 729-3737 
1993 Alcatel Telecommun.cattons Cable 
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Looking for meaningful 1300 nm AM CATV detector 

specs? Tired of searching for a full service vendor who 

will listen to you? 

Then try EPITAXX. Our EPM700 detector modules and 

ERM721/722 impedance matching receivers use our 

AM-2 InGaAs PIN, whose proprietary design provides 

the lowest IM2, independent of measuring technique. 

We will also work with you to make a solution specific 

to your needs. All at a fair price. 
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nicians. "I am sure you have heard 
how much per hour a cable tech is 
worth. If he is just driving around for an 
hour and a half before he can start fix-
ing, that is money they are wasting. It 
is the same scenario with a lot of our 
international customers. It comes 
down to a lot of their engineers out in 
the field who are not productive. This 
will allow them to have a smaller num-
ber of trained technicians support a 
larger network. 

Many see remote fiber testing as 
one component in a whole system de-
signed to manage a communications 
network. By integrating it with maps 
and other types of test equipment in 
the field, companies can reduce the 
amount of time required to deploy, 
manage and provide service on a 
fiber-optic network. 

Laser Precision has a complete set 
of maps to the United States. Its sys-
tem enables technicians to correlate a 
physical landmark to a distance down 
the fiber. Using a global positioning 
system (GPS) receiver, a technician 
can press a button and get his latitude 
and longitude. He then enters these 
into the remote fiber testing system. 
When a problem emerges, the com-
puter determines how far it is from two 
fiber events, like connectors. It deter-
mines what physical location corre-
sponds to the connectors, and based 
on this, determines the physical loca-
tion of the problem. 

Complete testing systems may find 
applications in other areas besides just 
testing, such as enabling competitive 
access providers to provide quotes for 
new installations in real time. Laser 
Precision had one customer who was 
trying to find a way to beat the tele-
phone company's time to market with 
a quote for a new connection, by an 
order of several days. 

While it used to take a month to in-
stall a new T-1 line for a customer, that 
time has dropped. By integrating a re-
mote fiber test system to a map, a cus-
tomer support person could find the 
closest splicing cabinet to a potential 
customer. Based on that data, they 
could determine the cost to install a 
new link to that customers premises, 
while they are talking on the tele-
phone. 

Differentiators between systems 
Photon Kinetics definitely has the 

lead in developing and bringing remote 
testing systems to market. Most of the 
test systems now deployed in the field 

"As the cable industry 
moves into new ser-
vices, like telephony 
and competitive ac-
cess services, it is 
discovering that ser-
vice cuts can cost." 

came from them. In order to penetrate 
the market, other vendors have been 
trying to develop systems that can dif-
ferentiate themselves by providing 
even greater integration with compa-
nies' operations. 

Both Teradyne and ADC are basing 
their product on UNIX, a multitasking 
operating system. This enables the 
company to build a single data base 
for all of the fiber in the network, which 
multiple users can log into simultane-
ously. The problem with PC-based 
systems is that only one user can log 
into them at a time. 

UNIX is often at the heart of many 
corporate information systems be-
cause of its ability to reliably handle 
large volumes of information. Even if 
the network spans several states, all of 
the data can be kept in one place for 
easy access by all who need it. Jeffery 
Korkowski, ADC's product manager for 
remote fiber testing, said that the only 
limitation on the number of optical test 
heads in a network, is based on how 
you leverage the system controller. 

These UNIX systems enable a com-
pany to store all of the OTDR traces in 
a central place, for future analysis. It 
would even be possible to correlate 
fiber maintenance performance with a 
particular technician. You also could 
integrate this system with a trouble 
ticket system. As soon as a problem 
emerges, a trouble ticket could auto-
matically be issued, and a tech as-
signed to it. 

Another differentiator lies in compli-
ance to open systems. Bellcore has 
defined a set of technical specification 
for communications networks called 
TA-TL1. At the moment, only ADC is 
embracing this quasi-standard. (Can 
you really call it a standard if only one 
vendor adheres to it?) TA-TL1 de-
scribes the communications protocol 
that test equipment can use to share 
information between each other. 

When the market matures and mul-
tiple vendors support this standard, 
you will be able to mix and match com-
ponents from vendors in order to build 
the lowest cost, highest functionality 
test system. By adhering to the stan-
dards, ADC is betting that you will not 
be able to find better components than 
what they have when you decide to 
expand your network. Korkowski 
points out, "This is important, because 
if someone comes out with a better op-
tical test access unit, they can use it 
instead of ours. One reason we creat-
ed these open interfaces, is that if you 
are willing to give the customer some-
thing better, then you are willing to 
take a risk." 

The optical test access unit (OTAU) 
is the switch used to connect the 
OTDR unit to multiple fibers, and is the 
single most expensive component in 
the network, as much as 80-90% of 
the cost of the system, according to 
Korkowski. 

Today all of the remote fiber test 
vendors are using OTAUs from either 
DiCon or JDS Fitel. Korkowski said 
that ADC is working on a low-cost 
switch for the OTAU "that will be cost-
effective by a large factor." 

Korkowski claims ADC's experience 
with physically managing fiber gives it 
another edge in making the system 
easier to work with. ADC now com-
mands 30-45% of the market for fiber 
distribution frames in the United 
States. "Bringing in hundreds of fibers 
to the OTAU can be a real mess if you 
don't know how to wire it up correctly." 

Teradyne decided to integrate a 
whole suite of testing tools with its re-
mote fiber test system, called 4Sight 
System 2000. These include a power 
meter, a stabilized light source as well 
as a fiber-optic tone generator. 

The active laser is used as a 
source. A power detector is connected 
to the fiber in a second office through 
a tap. While it can take an OTDR up to 
15 seconds to detect a break, a power 
meter can detect changes in a fraction 
of a second. Probably more signifi-
cantly, the power meter can determine 
the performance of the laser over time. 
Lasers tend to lose power before dying 
completely. By constantly measuring 
power over time, you can replace the 
laser before it dies, while keeping it 
running its entire life time. 

This same system also can be used 
for acceptance testing, a process that 
requires two people today. The in-
staller in the field can test the fiber by 
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sending a fixed level of power down 
the line, and the test system can tell 
him the power level at the headend, 
thereby eliminating the second techni-
cian. 

Teradyne also is integrating a stabi-
lized light source into 4Sight. It is used 
during construction acceptance testing 
for extremely long links, and also to 
determine optical return loss. Randy 
Flinn, 4Sight product manager at Tera-
dyne, said, "In higher bit rate systems, 

a certain amount of light gets reflected 
back at the laser. At faster bit rates, if 
those reflections are too severe, then 
the bit rate is degraded. As companies 
go to 2.4 Gb/s, they have to be careful 
about total reflectance." 

In order measure return loss accu-
rately, you need to be able to hold the 
power level of the laser to within 0.1 
dB. Flinn said that a standard laser 
can vary by up to 1 dB. 

The fiber tone generator is used dur-

Find cable faults 

Fast! 
Model 1205 

the features you asked for 

instrument. Unique and exclusive features like DUAL CURSORS, 
RS-232 COMPUTER INTERFACE, SOFTWARE DISKETTES, 
SUPERSTORE WAVEFORM STORAGE, and AUTO-SEARCH all come 
STANDARD. Many other standard and optional features make the 
Model 1205 the most powerful full featured TDR available today. Call 
now for free information or a demonstration of any of our complete 

line of Cable Fault Locators. Base price: only $2995! 

is the perfect 
TDR, 

Cable Fault 
Locator. 

The new Model 1205 is the 
ultimate, multi-purpose, TDR, 

Cable Fault Locator, combining 
into one compact and low priced 

Riser Bond 
INS1RUMENTS 

Riser-Bond Instruments 
is your one-stop TDR shop! 

800-688-8377 

5101 NORTH 57TH STREET 
LINCOLN NE 68507-3141 

402-466-0933 

"An emerging genera-
tion of systems sup-
port UNIX and go be-
yond OTDR testing to 
speed up different 
kinds of operation." 

ing installation for finding a specific 
fiber. From the field, a technician com-
mands the test system to put a modu-
lated signal on a specific fiber. He can 
verify he has the right fiber before he 
makes corrections to a splice. 
One of the most interesting direc-

tions being pursued by Teradyne is to-
ward creating a complete physical net-
work test system that monitors fiber, 
twisted-pair wiring and coax. Teradyne 
plans to have a demo running by 
February. Flinn said, "The exciting thing 
is the way our customers' maintenance 
operations work — they want a single 
operator with a single interface to work 
on the problem. With 4Sight, if part is 
copper and part fiber, they will be able 
to work on the whole system simultane-
ously." 

Conclusion 
Remote fiber testing systems are a 

reality today. They can be used for 
building, testing and managing a fiber-
optic network. They can even be linked 
with maps, enabling salespeople to 
provide real time quotes for new 
telecommunications service. An 
emerging generation of systems sup-
port UNIX and go beyond OTDR test-
ing to speed up different kinds of oper-
ation. 

The trend is that these systems will 
integrate every aspect of network 
management from the fiber connecting 
the headends, to the coax running to 
customers' homes. But keep in mind, 
remote fiber testing is not cheap. Most 
of its proponents are advocating its 
use for high-capacity links like long 
distance telephone lines or headend 
superhub networks. Systems today 
can cost on the order of $500 per fiber 
to test. CT 

Contacts 
ADC, (612) 946-3819 
Laser Precision, (315) 797-4449 
Photon Kinetics, (503) 644-1960 
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How we measure the consistency of our fiber. 



loGle 

Project (-eel cola') 

Cable Reels 3(.4-11 A/S441211 

How your splicers do. 

Tube Color L.U C. 

SPLICE LOSS REPORT 

Measured Splice Loss (dB @ 1310 nm) 

Cable TV technicians who splice our fiber give us a 

consistently good report card. They tell us Corning' 

fiber helps them make low-loss splices — the first time, 

virtually every time. 

That doesn't come as a surprise to us. We work espe-

cially hard on controlling the geometry of our fiber — 

the physical dimensions of the glass. The result is a 

fiber that's consistent and field-friendly, one that splicers 

can count on for quick and easy installation. 

Splicers aren't the only ones who give our fiber good 

grades. Engineers appreciate the impact of a more con-

sistent fiber on predictable system performance 

and reduced truck rolls. (You have enough surprises in 

your business   you don't need them in your fiber.) 

And your financial wizards will welcome the news about 

the reduced installation costs you can enjoy with an eas-

ier-splicing fiber. 

Next time you upgrade, why not go straight to the 

head of the class? Specify Corning 

fiber. And learn how our loss can be 

your gain. 

We've assembled a free kit for 

the cable TV industry. Just call 

800-525-2524 ext.515 
and ask for literature code SC529. 

Specify Coming. Fiber you can count on. 

CORNING 

• _ 

r 

How fiber 
geometry improves 

splicing performance. 

CORNING 
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Figure 3: Cable over-the-air frequency band overlap 
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What causes signal leakage? 
There are numerous causes of 

leakage from the cable plant. The 
most common is the loss of shielding 
in the cable, connectors or equip-
ment. Other causes are in the drop 

system and the customer's TV set. A 
not too infrequent cause of leakage is 
a customer's own wiring job using 
poor cable and connections or illegal 
connection to the neighbor or adja-
cent apartment. Apartment wiring also 

is notorious for leakage problems. 
Aluminum cable related causes of 

leakage (Figure 5) include: 
1) Poor fitting installation 
2) Loose connectors 
3) Corrosion 

Figure 5: Typical line 
problems 

Radial crack 

(Telltale sheath bulge) 

Open or 
loose case 

Loose or corroded 
fittings 
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Program 

Conference & Exhibition 
Calendar Exhibition 

Date/Place 

Sponsors 

March 20 - 24, 1994 
Las Vegas Hilton 
Las Vegas, Nevada 

Natrona! Associahon ô1 

NAB 
BROADCASTERS 

Interactive 
Multimedia 
Association 

Registration Help 

Exhibition 

Showcasing multimedia 
products f•orn Avid, 
IBM, Siliccn Graphics 
land 100 others. 

Registration 

Program 

Sunday, March 20  
Case Studies - Title Planning 
Multimedia - HDTV Converge 
International Multimedia Issue 

Monday, March 21  
Multimedia Showcase 
Multimedia Markets - 1994 
Target Market Analyses 

Register Today! Call 
202/775-4972 
for immediate registration. 
Get up-to-the-minut3 convention 
registration, housing and program 
details. Call NAB Fax-On-Demand 
Service at 301/21(3-1847. 

Use the touch-ton€ handset on 
your fax machine and follow 
the voice instructicns. 

Tuesday, March 22  
Making Money: 
> Interactive Games, Post Production, Info Services 
Structuring The Creative Team 
Profiles: 
> Macintosh, MPC, Photo CD, CDI, Sega, Nintendo 
Licensing Agreements 
Designing Interactive Broadcasting 

Wednesday, March 23  
Adapting Existing Material 
Hollywood - 2001 
Profiles: 
> 3DO, SGI, GI, Scientific Atlanta, Laptops, MMCD 
Making Money: 
> Title Developer, In-house Training, Educational Titles 
Interactive Marketing and Promotions 

Thursday, March 24  

Advanced Workshops: 
> Interactive Training, Intellectual Property 
> Compatibility, Scripting For Interactive Presentations 
Profiles: 
> Kaleida, Avid 

Hotels 

Rogal America will process hotel 
reservations for NAB MultiMedia 
World. Call 617/965-8000 



Lookin For rouble? 
It's a tough job tracking d6wn trouble spots to keep your fiber 
optic system up and running without a hitch. Give it your best 
shot by arming yourself with some of the most wanted hand-
held test equipment in the industry. Siecor's complete line gives 
you all the ammunition you need to head trouble off at the pass 
and collect your reward. 

Using our Optical Power Meters, Light Sources, smalITALK" 
Fiber Communicator, CheckPoint- Fiber Identifier, and Visual 
Fault Locator will reduce down time and keep your revenues 
Bowing. Each is an outstanding performer, easy to work with, 
and designed for the field. All have the advantage of Siecor's 
unsurpassed knowledge of fiber plus our reliability, service and 

technical support You won't find a better investment 
or a better company to count on. 

5040 if you're looking for the best SIECOR 
So call 800-SIECOR-4, extension 

Shown: OS-210 Laser Source, CheckPoint Fiber Identifier, 0M-105 Optical Meter 
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"If the leakage is 
severe enough, we 
can in fact blank out 
radio receivers, in-
terfere with aircraft 
navigation systems 
and even interfere 
with over-the-air TV 
reception." 

4) Radial cracks (aluminum) 
5) Case integrity (loose or open 

housing covers) 

Drop causes of leakage (Figure 6 
on page 72) include: 

1) Braid separation (drop cable) 
2) Poor connector installation 
3) Loose connections 
4) Staples in cable 
5) Poor interior wiring 

Customer causes of leakage (Fig-
ure 7 on page 74) include: 

1) Poor tuner shielding (cable-com-
patible TV sets/VCRs) 

2) FM tuner connection 
3) Do-it-yourself wiring 
4) Illegal connections 

How do you find and fix it? 
Finding leakage is either accom-

plished by looking for it or by having a 
maintenance problem such as inter-
ference to another radio service or 
ingress that interferes with the cable. 
(Remember, what gets out, gets in!). 
In either case, instruments are usually 
used to identify the leaking compo-
nent, then corrective action can be 
taken. If a connector is loose, it can 
be tightened. If corroded, it can be 
cleaned and tightened (or replaced). 
A radial crack can be recut or spliced, 
and staples can be removed from the 
line. A TV tuner that is radiating is a 
more difficult problem because we 
cannot work on the tuner. However, 
the simplest solution is to install a 
converter (at least leakage will be 
only at one channel) and any over-
the-air TV direct pickup will be elimi-
nated. 

Looking for leakage is done with 
instruments that can be as simple as 
a portable FM radio or as complex as 
some of the precise leakage measur-
ing equipment. Taking the simple way 
first, it is possible to determine if leak-
age is present (but not the amount of 
leakage) by using a portable FM radio 
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Big Markets! Big Events! 
InterAmerica Link 
February 16-18, 1994 
Fiesta Americana Hotel 
Mexico City, Mexico 

Brasil Link 
April 18-20, 1994 

Inter-Continental Hotel 
Rio de Janeiro, Brasil 

"Linking Latin America To The 
World of Pay Television and Interactive Services" 

There is a new revolution in Latin America — Pay Television. 
New technologies, new programming options, favorable regu-
latory conditions and rising disposable incomes are fueling an 
industry boom. 

How can you stay on top of all of the latest developments? 

By attending InterAmerica Link and Brasil Link, focusing on 
Pay TV developments in Spanish speaking Latin America and 
Brasil respectively. 

InterAmerica Link and Brasil Link will focus on cutting edge 
issues relevant to cable, MMDS and DTH systems. Confer-
ence sessions will evaluate Pay TV operations, financing, mar-
keting, emerging technologies, new applications, and invest-
ment opportunities. 

3 ways to respond: 

Call: 305-929-6637 

Fax: 305-929-2910 

Both events will include Interact, a seminar program focus-
ing on a range of interactive services solutions such as 
telebanking, electronic retailing, videoconferencing, distance 
learning and video-on-demand. 

For practical, hands-on learning, each event features an expo-
sition that showcases the major equipment, service and pro-
gramming providers from each region. You will also have the 
opportunity to share advice and experiences with colleagues 
from twenty nations who are driving the development of Pay 
TV in Latin America. 

If quality seminars, all-star speakers, a major exposition, high 
level networking opportunities and an exciting location are your 
criteria for attending a conference, you can't afford to miss 
InterAmerica Link and Brasil Link in 1994! 

Mail To: 

Global Communication Concepts, Inc. 
1861 N. Federal Hwy, S-177 
Hollywood, FL 33020 USA 

E l'in interested in joining the Latin American Pay TV revolution! 

Send me information on: 

InterAmerica Link 94 
r- 1 Brasil Link 94 

Attending 
Exhibiting 

Name 
Title 
Company  
Address   
City State Postal Code  
Country   
Telephone  
Fax   



Figure 6: Typical drop problems 
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The Moore "Smart" Line of Fiber Optic Storage and 
Management Solutions. 
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'Moore Fiber Optic Aerial Slack Rack 

•Moore Surface Entry OptiVault 

•Moore OptiVault Buried Pull Box 

•Moore Fiber Optic Overlash Roller 

•Moore Fiber Optic Distribution Systems For nearly 
half a century, 
Moore Diversified 
Products has set them-
selves apart through innova-
tive thinking. We've taken the standard, and made it better. We've taken 
the acceptable, and made it excel. Consequently, we've created a product 
line that works smarter. 

Whether you're installing outside plant fiber (OSP) or require the finesse 
of interior fiber distribution, we've developed a way to store and manage 
it...better. Call us today and see just what all we've got in store for you. 

Get the Most from MOOre. 

Moore Diversified Products. Inc. • 1441 Sunshine Lane • Lexington, KY 40505-2918 
606-299-6288 • 800-769-1441 • 606-299-6653(FAX) 
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to listen for cable-only FM signals, or 
for a special test carrier in the FM 
band. The radio is held close to the 
cable and passed over it and the con-
nectors. If the carrier is heard, or the 
intensity changes as the radio passes 
a connection, staple or splice, leak-
age is present. This method is effec-
tive, although in areas where a lot of 
strong FM stations are present you 
might not be able to use it. Some 
companies such as ComSonics and 
Wavetek make instruments that are 
tuned to one or more of the picture 
carriers and work the same way. 
The more precise instruments 

(available from several manufactur-
ers) not only identify leakage but also 
measure the level accurately. This is 
necessary to meet FCC regulations, 
which are detailed in the next section 
of this article. These units are for the 
most part vehicle-mounted and use 
precision antennas to measure the 
signal. The readouts are in microvolts 
per meter (pV/m) or dB above or 
below a set value (normally 20 pV/m 
at 10 feet), and must be corrected for 
distance from the leak. 

The installation team can be one of 
the most important links in leakage 
control. Because the greatest amount 
of leakage is found in the drop sys-
tem, more progress can be made 
there than anywhere else in the cable 
plant. Beginning with the tap, all fit-
tings on every tap should be tight-
ened and inspected for poor connec-
tions every time the pole is climbed or 
the pedestal is opened. The line into 
the home should be checked with a 
radio or a test device from the pole or 
pedestal to the ground block, paying 
special attention to the staples. Con-
nections at the ground block should 
be clean and tight, the ground should 
be properly made, all outdoor connec-
tions weather-proofed, and all inter-
nal fittings should be properly made 
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El Lghes AML continues to provide 

technologically advanced microwave 

equipment designed to achieve max-

imum performance and customer 

satisfaction. In keeping with our ever 

changing cable television market, 

Hughes AML designed systems are 

transparent to digital modulation 

schemes, providing the flexibility to 

carry virtually hundreds of digitally 

compressed channels on existing or 

newly installed Hughes microwave 

networks, without sacrificing perfor-

mance. The use of digital modulation 

schemes contributes to improved 

performance characteristics, which in 

turn contributes to customer satisfaction. 

Call us today toll free at 1-800-663-7902 

to discover what Hughes AML can do 

for you. Hughes AML, providing the 

microwave solutions for today and 

tomorrow. 

Telephone (204) 949-2400 

Fax (204) 949-5458 

HUGHES 

BROADBAND MICROWAVE SOLUTIONS FOR TOW AND TOMORROW 



Figure 7: Typical TV set problems 
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MICROWAVE FILTER COMPANY 
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EAST SYRACUSE, NY 13057 

800-448- 1666 • 315-437-3953 
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and tightened. If your system uses 
snubber grips to hold the drop at 
the tap and house, you're just build-
ing a problem into the plant. These 
spiral grips, over a period of 
months, have a tendency to work 
the braid of the cable apart and 
split the foil, causing a leak. Stan-
dard installation procedures in this 
day and age call for use of self-sup-
porting (messengered) drop cable 
from pole to house. 

Another source of leakage (in 
systems that use them) are the old 
Vitek type of coaxial traps. The fit-
tings on these can leak severely. 
Be careful with coaxial traps, partic-
ularly if they are connected togeth-
er. They need to be tight. They also 
are subject to crack the tap fittings 
if several are connected together 
and happen to be bumped. 

For disconnects, never cut the 
drop and leave a tail hanging off 
the tap. This becomes nothing more 
than an antenna, with resulting po-
tential leakage. The same is true 
for drops that are left hooked up in 
an addressable system. Leaving 
taps unterminated is not a problem 
for higher values, but don't allow it 
for 11 dB or less values. Locking 
terminators can be more of a leak-
age problem than a protection for 
the system (use locking terminators 
that do not have an internal resis-
tor). 
When at the tap, check the jack-

eted aluminum for telltale bulging 
under the jacket, particularly at the 
bottom of loops. This is where most 
radial cracks occur. If bulging is 
present, cut back the jacket to 
check. Be particularly suspicious of 
housing-to-housing fittings between 
taps. They are frequent culprits in 
leakage if they become loose, and 
should be tightened if necessary. 
Also, an FM radio can be passed 
across the junction and it will be 
pretty apparent if the fitting is leak-
ing. 

In the customer's house, if the 
TV or VCR tuner is radiating, the 
only solution is to use a converter. 
For the FM tuner, you should never 
split the signal with a cable splitter. 
Instead, use an FM splitter and this 
will give some isolation to the TV 
signals. 

The FCC and signal leakage 
In all cable systems, the FCC re-

quires a signal leakage control pro-
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...and discover pure 
fiber optic performance. 
Introducing the Diamond Linen.' of fiber optic receivers and transmitters. 

Perfect in any setting, indoors or out, and in a variety of architectures, 
the Diamond Line offers you the premium quality you've come to expect 
from Philips. 

Improved picture clarity. Lower maintenance. Longer reach. And plenty 
of room to grow. These are just some of the benefits you'll get with 
Philips' Diamond Line. From our Diamond CutterTM Externally 
Modulated Transmitters, to our powerful Diamond LinkTM DFBs, 
Diamond HubTM Optical Mainstation, and Diamond POintTM Optical 
Receivers, Philips can provide you with the perfect solution to meet your 
fiber optic needs. We offer you coaxial redundancy, fiber route diversity, 
5 to 200 MHz AM return, automatic shutdown, and, operational 
downstream bandwidth to 860 MHz... all with the flawless precision you 
need to brighten system capacity, reliability, quality, and profits. 

So now that you've discovered your very own diamond mine, isn't it 
time to call your diamond broker at Philips Broadband Networks? We'll 
show you how the Diamond Line can put more dazzle into your system. 

Philips Broadband Networks, Inc. 
100 Fairgrounds Drive Manlius, New York 13104 

Phone: 315-682-9105 Fax: 315-682-9006 
(8001 448-5171, In NY State (8001 522-7464 

Represented in Canada: 

Cabeltel 
120 Gibson Drive 

Markham, Ontario L3R 273 

Phone: 416-475-1030; Fax: 315-475-9571 

Represented in The UK: 

Magnavox CATV Systems, UK Ltd. 
Unit 4, Bridgegate Business Park 

Gatehouse Way 

Aylesbury, Bucks HP19 3XN 

Phone: 44-296-399-322; Fax: 44-296-395-298 

Philips Broadband Networks, Inc. 

PHILIPS 
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THE FOCAL POINT 
SCIENTIFI 



FOR CONVERGENCE: 
C-ATLANTA 

We're developing the most advanced interactive multimedia communica-
tions products on the market in conjuction with some of the best engineering 
minds in the industry today. From digital set-tops and video file servers to 
graphics-intensive operating systems and viewer-friendly interface software, 
Scientific-Atlanta is working with a wide range of technology partners that 
complement our own extensive in-house expertise. 

The result is a wide array of broadband communciations capabilities 
addressing the following areas: 

• MPEG Digital Set-Top Terminals 
• MPEG Digital Video Compression 
• Integrated Headends 
• MPEG Digital Storage and Retrieval 
• Fiber Optics 
• Distribution Equipment 
• Telecommunications 
• Interdiction 
• Digital Audio 

Call (800) 722-2009 or (404) 903-6306 for more information. 

Scientific-Atlanta, Inc. 
Broadband Communications Group 
4386 Park Drive 
Norcross, GA 30093 

Scientific 
Atlanta 
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• Studio Equipment • Ad Insertion 
• Automated Playback • Design and Installation 

DENVER ATLANTA ST. LOUIS SPECTRUM 
800-525-8386 800-962-5966 800-821-6800 800-628-0088 
303-779-1 749 FAX 404-368-8928 FAX 314-429-2401 FAX 817-354-8445 FAX 

Commercial 
Receive Only 
Antenna Systems 
2 4M, 3 OM, 3 4M, 37M 

Quality 
Features  
• Proven reliability for business and 
educational networks. 

•Successfullv installed for U.S. Postal 
ServiceTraining Network (PSTN): 
Teams Network: Oklahoma State 
Network. 

• Precision molded, multi-segmented 
reflector. allows quick and easy 
installation. Individual panels are 
interchangeable and field replaceable. 

•Available in a variety of feed 
configurations for C and Ku-Bands. 

• Iligh performance At/El mount or 
precise declination adjusted polar 
mount available—rugged and fully 
galvanized mounts. 

•Turnkey installation available. 

PRODELIN 

PO Box 368 
1700 NE Cable Drive 
Conover NC 28613 
704,464-4141 
Fax 704 464-5725 

"Quality is nileeted in everything we do-

gram to be in effect. This is corn-
; prised of two parts: 

1) Routine monitoring 
2) CLI (cumulative leakage index) 

Routine monitoring includes: 
• The system must have "a pro-

gram of regular monitoring for signal 
leakage by substantially covering the 
plant every three months." 
• All leaks over 20 pV/m at 10 feet 

from the cable must be logged and 
repaired "within a reasonable period 
of time." (Large leaks should be fixed 
immediately.) 

CLI requirements include: 
• Once per year at least 75% of the 

system must be monitored and all 
leaks over 50 pV/m logged. 
• A calculation using the logged 

leak levels is performed and a figure 
of merit number arrived at. This num-
ber must be below the allowable stan-
dard. 
• If the standard is exceeded, the 

leaks must be fixed until the system 
passes. 
• The proper Form 320 must be 

completed and sent to the FCC. 

As can be seen, the CLI part of the 
program is a proof on the routine 
monitoring that should be in progress 
all year. Leakage generally is present 
all the time in low background levels 
and no system will be completely 
quiet when monitored. As said before, 
there is a threshold of allowable leak-
age based on the FCC requirements 
for maximum leakage levels, which is 
20 pV/m at 10 feet. 

Exceeding this level, particularly in 
excessive numbers such as 500 or 
1,000 pV/m at 10 feet, can result in 
substantial FCC fines or even an 
order to vacate certain channels. Par-
ticularly sensitive and subject to spe-
cial rules are those channels that 
overlay frequencies in the aeronauti-
cal communications and navigational 
bands. 

Even if the system is not leaking 
excessively, fines can and will be im-
posed if the proper logs aren't being 
kept and if a leakage program doesn't 
exist or isn't being followed. The in-
stallation team can help in a very sig-
nificant way to ensure the system is 
kept "leak-free" and in compliance, by 
simply following a few basic rules and 
procedures. After all, someday it may 
be you who is the tech responsible for 
leakage control. BTB 
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REPLACEMENT EQUALIZERS 
FOR QUALITY RF SERVICES, JERROLD, 

TEXSCAN / SYLVANIA PATHMAKER AND RCA 
EOUALIZER FOR JERROLD JLX 

+ NEW • + QLX +++ NEW iF 
(350, 450 AND 550 MHz) i4 

Available in 2 dB Cable Equivalent Increments 
0 to 30 dB Fixed Values 

6.75 
600 MHz NOW AVAILABLE FROM CIRF PRODUCTION DEPARTMENT 

91111111e 

iRepldtu, SEE h,• 

270 MID. 300 MI Iz. 330 Wiz_ 
$5.00 ea. 

•F)i) MI I/ $6.00 ea. 7),) 
000 MIL $8. 

QEP-ADP FIXED VALUE ADAPTER ALLOWS QLX TO REPLACE SEPS 
QEP-ADP $7.00 PLUS QLX $6.75 — TOTAL $13.75 

SXP PADS $1.75 

PATHMAKER EQUALIZERS 

$10.00 EA. 

• RCA EQUALIZERS • 

$6.50 

CD 

re. 

JXP PADS $2.90 

• • • NEW • • • 

.4* 

• 

3 

QUALITY R ICES, IN 

FOR SCIENTIFIC ATLANTA 
EQUIPMENT 

SXP-T TOPS $1.75 

PATHMAKER PADS 
$4.50 EA. 

A PADS 

$.4.00 

(800) 327-9767 
850 PARK WAY 

JUPITER, FL 33477 
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Wavetracking the leakage basics 
By Ken Eckenroth 
Vice President Engineering 
Cable Leakage Technologies 

fter five years in the signal leakage 
business, something has become 

very obvious: the need for a routine. 
This is especially true now during this 
explosion of new converging technolo-
gy. However, routine must be tempered 
or open ended to respond to the influx 
of new ideas into this pot of accumulat-
ed knowledge. The purpose of this arti-
cle is to define a routine placing empha-
sis on default values. I also will discuss 
some of the advanced logic that can be 
used to optimize performance. 

Coherent spectral analysis 
Before we go any further, let's take a 

look at the concept of signal leakage. 
The process in its raw form is in a state 
of incoherence. (See Figure 1.) Picture 
for a moment two baseballs being 
pitched simultaneously toward home 
plate and first base. It's not until the ball 
is caught at one of these places that it 
becomes reality. This creates a record 
of the interaction. Without a record, it's 
the same thing as closing your eyes and 
pretending it's not there. If the ball is 
caught at both places, a second record 
is created, reinforcing the first record. 
The major variable here is the time be-
tween the two measurements. The less 
time, the better mathematical descrip-
tion with lower various possibilities. 
A shotgun or random approach to 

leakage is similar to balancing every 
other amplifier. The odds will sooner 
or later catch up to you. Remember, 
"Big Daddy" (150 pV/m and higher) is 
lurking. A street-by-street methodical 
ride-out is the very foundation of co-
herent spectral analysis (CSA). The 
goal of CSA is to minimize all vari-
ables. CSA is possible through math 
and computer logic. Math and com-
puter logic may be dry and boring, but 
what it can do is anything but. More 
discussion of CSA will follow in anoth-
er article. For now we will concentrate 
on the CSA aspects of the following: 

1) Blind spots (contouring) 
2) Standing waves (with longer 

search times) 
3) Time between measurements 
4) Atmospheric conditions 
5) Proximity thresholds 
6) Spike values (duration or 

dwell time) 

reigure 1: Leakage detec-
tion's state of incoherence 

No one to catch it. It does not exist. 

Caught in one location. 
One record (reality) exists. 

Caught in two locations. 
Two records (realities) exists. 

List of variables to minimize 
1) Time between measurements 
2) Environmental differences 
3) Blind spots (contouring) 
4) Standing waves (with longer search 

times) 
5) Proximity thresholds 
6) Spike values (duration or dwell time) 

Routine 
With the previous ideas in mind, 

let's take a look at the life of a fic-
tional technician. His name is Stevie 
Vaughn and he works for R&B Ca-
blevision in Dallas. Stevie has be-
come a legend at R&B even though 
in the beginning he was overshad-
owed by his brother Jimmy. Hard 
work, perseverance and eagerness to 
learn were his trademarks making up 

for less seniority in the company. 
Stevie remembers when he wanted 

to learn how to sweep. Jimmy wouldn't 
teach him. Stevie picked up a manual 
and taught himself. Somehow, it just 
wasn't as hard as Jimmy made it 
sound. 

Stevie remembers the day he first 
read Cable Leakage Technologies' 
Wavetracker manual. He had just torn 
some ligaments in his knee. He 
couldn't climb, but he could drive a ve-
hicle. Full pay is a lot better than re-
duced Workman's Comp pay. Plus 
R&B Cablevision likes having all their 
workforce available. So Stevie took the 
manual home. It wasn't so bad giving 
up one night of guitar practice to read 
this manual. The next day Stevie was 
ready to establish a routine knowing 
the next quarter he would have a rou-
tine. 

First he looked at the "tracker.cfg" 
file. The UTC time correction was set 
at 6, which is correct for daylight sav-
ings time in Dallas (Central Time 
zone). The default values for the dis-
tance keys (20, 40, 80 and 160 feet) 
work well for R&B Cablevision's plant 
because it's a mixture of backyard 
easement and streetside cable. The 
threshold and spike values work pretty 
good too. 

However, he makes these values 
higher and places them on a separate 
disk. He saves this disk for when he 
rides-out that neighborhood that has 
20-year-old cable and leaks like a 
sieve. 

Stevie also likes the idea of rotating 
frequencies (midband to superband) 
during alternate quarters. Everything 
looks good on the tracker.cfg file. The 
next thing to do is start the Deltawave 
GPS base station recording differential 
corrections. Stevie enjoys the in-
creased 10 to 25 meter accuracy. That 
puts the line tech on the right street 
when he fixes the leak. Losing time on 
that is no different than losing time on 
tracking down a standing wave to its 
source. 

In the field 
Stevie checks his vehicle for low air 

pressure, worn fan belts and good 
Wavetracker connections much like a 
pilot would do his careful preflight 
check. (See Figure 2 on page 82) Ste-
vie powers on the Wavetracker to begin 
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including new angle polish connectors (APCs) for 
analog video. 

"FITL System Management 
is made easier using the new coupler 

module from Porta Systems." 

At Porta Systems, our focus is on developing products that 
solve real problems in the field — like the new 
coupier/WDM modules that mount easily into FPS-1000C 
(AT&T/LGX compatible) housings. Coupler modules are 
pre-tested and pre-packaged units offering reliability and 
significant labor savings. And angle polish or Ultra PC 
(-55dB) connectors offer installa-
tion savings and improved system 
integrity. For your convenience, 
Porta Systems is your "one-stop 
shop" for fiber optic products and 
support required for even the 
most ambitious installations. 

Here's what they're saying about 
Porta Systems' fiber optic products: 

Universal Housings. Since no two 
installations have exactly the same 
requirements, Porta Systems' 
FOCUS® housings offer modularity, 

so you can put the functions 

Ultra 1.55411P 
and ADC 
(-65dE)Cable 
Assemblies 

you need right where 
you need them. One housing can accommo-

date spliced fibers, couplers, and 
pigtails, doing the job of two or 

three dedicated housings. 

Patchcords and Pigtails. 
Our patchcords and pigtails 

give you the reliable performance 
you need, including super-low 
return loss, at the economical price 

you expect from Porta Systems. All 
popular connector types are available, 

"And I like the fact 
that they offer a complete 

system package." 

Couplers. Porta Systems offers wideband couplers that 
provide the most stable performance (3.6dB) over a ±-40nm 
wavelength range at both 1310 and 1550nm, and directivity 
  as good as <-65dB. These thermally 

stable couplers can be provided 
with angle polish connectors 
and/or used for splicing in line, 
packaged in Porta Systems' coupler-
storage system. 

Unitarym  Couplers. Our revolu-
tionary design enables just one 
unitary coupler to do the job 
of seven concatenated couplers. 
We can also provide couplers 
with identical or varied split 
ratios. Smaller packages, better 
performance! 

Line Terminators. Porta Systems' 
fiber optic line terminators effectively absorb the light 
from open fiber ports while minimizing back reflection and 
protecting the open port connector and fiber from damage. 
In addition to improving system performance, they 
contribute to a safe working environment. And for 
increased economy, these line terminators are reusable. 

So talk to us. We listen. 
To order the literature on 
Porta Systems' full line of 
fiber optic products, call 
1-800-93PORTA. 

parta.stistens 
CORP. 

Syosset, NY • FAX: 516-682-4636 
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Figure 2: Connecting the Wavetracker CLM-1000 
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port 

the GPS lock-in period. The two- to 
four-minute lock in (cold start) be-
came part of the drive to the neigh-
borhood to ride-out. Stevie has 
learned that once a GPS locks in on a 
given day, the GPS has a full al-
manac of that days constellation and 
locking-in after lunch takes 30 sec-
onds or less. 
On the way to the neighborhood, 

Stevie stops at an area he knows is 
RF quiet. He sets the distance on the 
Wavetracker to 10 feet. Ambient 
noise should be 3 pV/m or less. Any-
thing above this indicates a noisy RF 

problem somewhere from the vehicle 
and should be corrected before the 
ride-out begins. 

After finishing the morning ride-out 
session, Stevie stops for lunch. He 
eats outside enjoying the nice weath-
er. He remembers when the company 
made the decision not to do ride-outs 
in the rain. Several factors were 
weighed in this decision: 

1) Safer and faster driving condi-
tions. 

2) The 90-day quarter allowed the 
time. 

3) Removing the rain factor in the 

RF measurement. 
Stevie can remember fixing an out-

age in the rain because he had to. He 
never saw a need to measure a leak 
in the rain. Doing the drive-out in dry 
weather made the atmospheric condi-
tions of the ride-out more closely re-
semble the conditions of the mea-
surement. Stevie thinks about how 
rain definitely affects the measure-
ment. (It seems to dampen or quiet 
the leak.) But because of its refractive 
nature, it's unpredictable. It is very 
similar to the in-phase/out-of-phase, 
additive/subtractive qualities of multi-

Get a Free Golf Club Grip With Every 
Order of Camisa Heat Shrinkable Tubing From TVC 

There are all kinds of t ses for Canusa Heat Shrinkable Tubing, but the best use is providing waterproof 
seals for cable connections. And, the best place to get all the Canusa Heat Shrinkable Tubing you need is TVC. 

With offices nationwide, TVC is always as close as your phone. 
TVC has grown to be one of the biggest cable supply companies in the U.S. by delivering the best cable 
equipment, at affordable prices, when you need it. 

By the way, Canusa Heat Shrinkable Tubing also makes great pencil covers, bat handle grips, 
and blow guns. Send us this card for more information. 

Quality Cable Products Since 1952 

• 
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Satellite XIII 
New Communications Frontiers 
February 9 to 11, 1994 • Hyatt Regency Crystal City, Washington, D.C. 

Attend the satellite industry's premier 
conference and exhibition. 
If you can attend only one satellite industry conference, 
Satellite XIII is it. Every key player involved in commu-
nications via satellite will be there. 

You should be, too. 

For registration and information: 
Telephone: 800-777-5006, +1-301-424-3338 
Fax: +1-301-309-3847 
Mail: Satellite XIII 

1201 Seven Locks Road, Suite 300 
Potomac, MD 20854 U.S.A. 

Satellite XIII 
New COMMUNICATIONS FRONTIERS 

Phillips Business Information, Inc., 1201 Seven Locks Road, Suite 300, Potomac, Maryland 20854 U.S.A. 



T-1136 The Basics of Telephone 
Noted author Bill Grant provides an 
understanding of U.S. telephone technolo-
gy—its operation, its evolution, where it is 
going and the inherent weaknesses of its 
implementation. Topics covered include 
exchange plant, toll service key pulse dial-
ing, touch tone dialing, transmission con-
siderations, digital pulse stream, signal 
level designations, transitioning exchange 
plant and alternative engineering con-
cepts. (80 minutes) Only $18! 

TO ORDER: All orders must be prepaid. All prices are in U.S. dollars. All SCTE 
videotapes are in color and are available in the standard 1/2" VHS format only. 
Videotapes are available in stock and will be delivered approximately three 
weeks after receipt of order with full payment. SCTE accepts MasterCard and 
Visa. NO CASH REFUNDS. 

alla. Ina@ Ma Ma Mall Mal laM Ma Ma Mal . .............. 

MAIL TO: SCTE, 669 Exton Commons, Exton, PA 19341 or 
FAX with credit card information to: (610) 363-5898. 

Ship to: (Name):   

Address (NO P.O. BOXES):   

Phone: ( Date:   

I would like to order the following videotape: 

CI T-1136 The Basics of Telephone @ $18 each 

-J A check or money order for the appropriate amount shown above and 
made payable to the Society of Cable Television Engineers is attached. 

J I wish to pay by credit card (please check one 
U MasterCard U VISA 

Account Number: Card Expires: / 

Signature for Credit Card:   
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT 
You want versatility. Masterack modular 

construction allows you to design a service vehicle 

to fit your own needs. Pre-planned interior kits, 

ladder racks, and a full line of accessories are 

available. You want dependability. Masterack 

parts are proven day and night, through many 

years of rugged service. Whether you need to upfit 

one vehicle ore one hundred, our goal is complete 

customer satisfaction. You want value. Masterack 

equipment is economical because we manufacture 

parts for thousands of users and we stock parts so 

you can quickly get yours. For innovative, quality 

products and complete installation services com-

bined with custom design services and in-stock pre-

planned vehicle interior systems, you want 

Masterack. 

MI MI 

-7177A7M-
CPet9ON Cf LEGG€IT& PUTT NC 

masterack 
905 Memorial Dove, SE 

t P.O. Box 100055 
Atlanta, Georgia 0348 
(404) 525-5501 1-800-334-4183 
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Figure 3: Tabular list of leaks 

AREA CODE: 
LEAK IN uV/m: 
ADDRESS: 4409 SARAZEN DR 

mm3 
140> 

DATE: 09/02/93 

AREA CODES 
LEAK IN uV/ms 
ADDRESS: 2800 ROSEWOOD DR 

mm3 
329> 

DATEZ 09/02/93 

AREA CODE: 
LEAK IN uy/DI: 
ADDRESS: 4511 ASTOR RD 

DATE: 

AREA CODE: 
LEAK IN uy/ml 
ADDRESS: 4216 OLEANDER TRL 

DATE REPAIRED: 
MEASURED LEAK:  
EXACT LOCATION: 
CAUSE: 
ACTION TAKEN: 

DATE REPAIRED:  
MEASURED LEAK:  
EXACT LOCATION: 
CAUSE: 
ACTION TAKEN: 

mm3 DATE REPAIRED:  
77> MEASURED LEAK:  

EXACT LOCATION:  
CAUSE: 

09/02/93 ACTION TAKEN:  

mm3 
98> 

DATE: 09/02/93 

DATE REPAIRED:  
MEASURED LEAK:  
EXACT LOCATION: 
CAUSE: 
ACTION TAKEN: 

path. Some are a little higher, some a 
little lower. Even though they might 
average out, it's always a good idea 
to minimize the variables if possible. 

Stevie starts his afternoon ride-out 
session. He navigates the three-lane 
primary streets with ease hitting the 20 
feet distance key for the first lane next 
to the streetside cable. He switches to 
40 feet as he moves to the third lane. 
Stevie hits the "L" flag key to mark 
some broken lashing wire possibly pre-
venting an outage waiting to happen. 

Stevie pulls into an older neighbor-
hood with some chewed up alleys that 
have produced many a flat tire. Stevie 
likes the company policy of only riding 
these alleys once out of the four quar-

ters in a year. The 160 feet distance 
key effectively finds all the high level 
leaks and most of the low level leaks. 
Stevie gets a kick out of finding the 
low-level leaks at a great distance. He 
remembers when he used to use a TV 
set to track low-level ingress problems. 

Post ride-out 
As the ride-out nears completion, it's 

almost anticlimatic, so Stevie decides 
to use the flag keys to spell out a sub-
liminal message for his boss. He finds 
a street heading east and spells "com-
pany truck." At the end of the neighbor-
hood riae out Stevie presses "E" to end 
the Wa,etracker program. 

Stevie arrives at the shop. This 

Figure 4: Locating the leak 

makes him think again about getting 
full pay because the usual data entry 
person is letting him process the data 
because of his injury. Stevie stops the 
Deltawave record process and inserts 
his ride-out disk. He converts (corrects) 
his data. He then exits the Deltawave 
program and enters the "Mapinfo" pro-
gram. Stevie chooses the "RFLEVELS" 
file from the start-up file menu, knowing 
that this creates a digital blank page. 
He then chooses "Cableleak" from the 
applications menu, which initiates the 
Wavetracker software. Stevie whizzes 
through the menus happy that the DOS 
commands are batched and con-
densed into descriptive menus. Stevie 
chooses "import" and lets the PC color-
code and frame that day's ride-out. 

Then he chooses "mapfiles" and 
adds the street layer by selecting the 
"TXDALLAS" county map. Stevie im-
mediately spots the new subdivision 
that construction was finished on last 
month. He chooses "mapfiles," then 
"edit" and adds those six streets along 
with their names and address ranges. 
He also spots four streets that are geo-
graphically incorrect. The GPS correct-
ed data provides him with a fixed re-
peatable constant that gives Stevie a 
template so he can confidently and 
permanently correct his data. Stevie 
laughs because he knows five minutes 
a day editing is gradually creating a po-
sition correct map that is rare and cost-
ly on the open market. Plus he can 
customize it in a way only he could be-
cause he lives and works there every-
day. 

Stevie then starts the "Leak Center" 
to pick the center of each cluster of 
leaks. Experience at this shows him 
that Big Daddy leaks (large red 
squares) splash out on neighboring 
streets. He also sees two low-level 
leaks (small yellow squares) out by 
themselves separated by quiet areas 
(small green squares) and knows to 
treat (Leak Center) these as separate 
leaks. 

After tagging each cluster, Stevie 
hits escape and lets the PC take over. 
The results are refreshed on the 
screen. Stevie chooses output and 
prints three work orders. One work 
order is a list of the flags and their ad-
dresses that go to the construction de-
partment to get that cable relashed. 
The next two are for Jimmy the line 
tech. One is a tabular list of the leaks 
with amplitude, distance symbol and 
address. (See Figure 3.) The second 
is a map output to staple to the first 
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Me. Le_ New Technology Update 
Figure 5: CLI printed report 

TOTAL PLANT MILES: 8.0000 
TOTAL MILES DRIVEN: 7.5607 
13000 . -8.3582 SYSTEM PASSED 

READING AREA 

69< mm1 
192> mm2 
95> mm2 

329> mm3 
140> mm3 
98> mm3 
77> mm3 

305> mm4 
252> mm4 

ADDRESS 

2717 OATES DR 
2428 LETA WY 
LBJ W 
2800 ROSEWOOD DR 
4409 SARAZEN DR 
4216 OLEANDER TRL 
4511 ASTOR RD 
4355 CHESTNUT DR 
4293 ASHWOOD DR 

DIS? TO CENT 
in milen 

0.184 
0.174 
0.464 
0.329 
0.202 
0.381 
0.297 
0.286 
0.176  1 

work order and assist in cross-refer-
ence for locating the leak. (See Fig-
ure 4.) Stevie thinks "Boy, Jimmy is 
lucky to have a brother like me print-
ing both these maps for him." 

Stevie remembers talking to a tech 
from a different system at a Society 
of Cable Television Engineers meet-
ing. The tech said because he 
worked for a larger system with sev-
eral line techs, the system used the 
"Assign Area" to give each leak an 
area code or map page number. 
When the work orders are printed, 
they are presorted to give to the vari-
ous line techs in their assigned 
areas. This tech also told Stevie how 
the system exports its leak data to 
the cumulative leakage index (CLI) 
program "LES." Stevie acknowledged 
the tech's way of working his options 
but was happy with his stand-alone 
Wavetracker software. 

Archiving 
Stevie knows that as soon as he's 

finished with the raw data, he can dis-
pose of it. He initiates the "Rename 
Files" command and chooses to re-
name only the two files that matter to 
him. He renames "RFLEVELS" to 
"3QTR93." Everyday he can add to 
this growing list of processed data. 
He also renames the "SCRATCH" file, 
which represents the drive path he 
acquired that day, and appends it to a 
highlight file he names "ZZ3QTR93." 
This is his permanent record of what 
has been done that quarter and can 
be copied to floppy disk for perma-
nent storage. He now can dispose of 
that day's ride-out by choosing the 
"Reset Data" command. 

CLI 
Once a year, the CLI certification 

must be performed. Stevie has this 
down pat. He renames the two files back 

to their original names. "3QTR93" is re-
named "RFLEVELS" and "ZZ3QTR93" is 
renamed "SCRATCH." Stevie then per-
forms the "Distance" command to obtain 
the accumulated total miles of each 
day's ride-out. Then with the returned 
work orders from the line tech, he has 
the corrected measured data to achieve 
his CLI numbers per the letter of the law. 

He enters the "Post Ops" menu 
that gives him the following three op-
tions: 

1)"Post Edit," which allows him to 
correct the amplitude of any of the 
leaks. 

2)"Post Add," which allows him to 
add a leak if there were more out 
there. 

3)"Post Delete," which allows him 
to get rid of standing wave byprod-
ucts that were produced by one leak. 

Once this is done, Stevie enters 
the "13000" menu and sees the total 
miles that were driven. On the next 
screen, he enters his systems total 
strand miles of plant. He then choos-
es the geographic center of the city 
and the software calculates the CLI 
and asks Stevie if he wants to print a 
report. (See Figure 5.) Since Stevie 
figures the FCC probably wouldn't 
take his word for it, he enters yes and 
prints supporting documentation to 
attach to his Form 320. 

Stevie looks at the clock and sees 
it's 4:45 p.m. There's time enough to 
print a map showing directions to his 
home. He wants to give it to the new 
dispatcher so she can come over and 
hear the new guitar licks he's been 
working on. 
I think we can all see that Stevie 

Vaughn was someone that vowed he 
wouldn't be swallowed by the cracks. 
God bless Stevie and the work ethic 
he represented. He inspires a lot of 
us to take it to the next level. BTB 

BACKREFLECTION 
In Fixed and Variable Fiber Optic 

Attenuators 

LYAVAVAVA 
VAYAVAVA • 

System architecture has just 
changed. Now, for the first time 
low backreflection attenuators can 
be useo in the headend. No longer 
do fiber optic systems have to be 
adjusted from the top of a bucket 

truck at the receiver. 

Tune your system for maximum per-
formance with our variable 
attenuator...then install the fixed 

attenuator with the correct value. 

4, Available in 1.0c1B steps 

• -70c1B backreflection at both 
1300nm and 1550 nm 

• Ba -e fiber or preterminated 

• One piece price...under $100 
(for fixed) 

Check Out These Other 

Quality Products From Radiant  

• Super PC & APC (angle polish) 
assemblies 

• Fiber Optic Patch & Splice 
Centers 

• Outdoor Splice Boxes 

For more information and prices, contact: 

rRADIANT 
COMMUNICATIONS 
CORP. 

Where Innovation and Qualify Come Together 

1-800-WOW-FI BR 
In NJ (9081757-7444 . FAX: (9081757-8666 

P.O. BOX 867 . South Plainfield, NJ 07080 U.S.A. 
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BOOKSHELF   

During the Annual Membership Meeting 
held at Cable-Tec Expo '92 in San Anto-
nio, the national board and staff learned 
the importance of the development of 
new training programs to the member-
ship. As a result, SCTE enlisted the ser-
vices of William Grant, author of the 
widely recognized textbook, "Cable Tele-
vision," to conduct a series of seminars 
to be professionally produced as video 
programs and made available on video-
tape to the members. These programs 
follow the textbook, and build upon it. 
Together with the textbook, the video-
tapes provide a comprehensive treat-
ment of the basics of CA TV design and 
operation. The tapes are available by 
mail order through the SCTE. The price 
listed is for SCTE members only. Non-
members must add 20% when ordering. 

«r Modified System Designs, Two-Way 
System Designs — Chapters 16, 17 and 
19 are covered in this seminar. Topics 
include supertrunk, institutional cable, 
plant extension and LAN systems. Also 
discussed is two-way technology, includ-

ing noise contribution, performance cal-
culations and noise reduction tech-
niques. Like most of the tapes in this se-
ries, T-1129 is applicable to Category IV; 
however, it also applies to Category Ill 
because it covers supertrunk and sin-
gle/multichannel/low power/high power 
microwave systems. Fiber optics is 
briefly discussed also. (80 min.) Order 
#T-1129, $45. B-III, B-IV 

Note: The videotape is in color and 
available in the 1/2-inch NTSC VHS for-
mat only. It is available in stock and will 
be delivered approximately three weeks 
after receipt of order with full payment. 
The appearance of the symbol B- indi-
cates a videotape relating to a certain 
category (noted by a Roman numeral I-
VII) of the BCT/E Certification Program. 

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 
Mexico: Please add $5 (U.S.) for each 
videotape. Orders to Europe, Africa, 

Asia or South America: SCTE will in-
voice the recipient for additional air or 
surface shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge will 
be collected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental U.S. All prices are 
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE 
member prices, a valid SCTE identifica-
tion number is required, or a complete 
membership application with dues pay-
ment must accompany your order. Or-
ders without full and proper payment will 
be returned. Send orders to: SCTE, 669 
Exton Commons, Exton, PA 19341 or 
fax with credit card information to (215) 
363-5898. 

Listings of other publications and video-
tapes available from the SCTE are in-
cluded in the March and October 1993 is-
sues of the Society newsletter, "Interval." 

54-600*MHz . . only $849 Complete 
Sadelco's Model 7600 Signal Level Meter 

Made in the USA by: Sadelco was 1st to advocate using H. Sadel's patented 
White Noise Application to calibrate Signal Level Meters Sadelco,' Inc. and other CATV equipment, more than a decade ago. 
75 West Forest Avenue, Englewood, New Jersey 07631 FTaexl: 220011-556699-63238253 

Comes Complete With: 

E + 1 dB Accuracy 

E Illuminated Meter 

E Color Coded Dial 

E Electronic Shut-Off 
E Speaker 

E Steel Case 
E Padded Nylon Bag 
E Ni-Cad Batteries 

E Charger 

*812 MHz, Model 7600U 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 _ yes 
02 no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable N Systems Operations 
03. Independent Cable TV Syst. 
04. MS0 (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DBS Operator 
08. NOS, STV or LPTV Operator 
09. Microwave or Telephone Comp 
10. Commercial N Broadcaster 
11. Cable TV Component 

Manufacturer 
12. _ Other (please specify) 

C. Please check the 
category that best 
describes your job title: 

13 Corporate Management 
14 Management 
15 Programmng 

TechnIcabIngineerIng 
16. Vice President 
17. Director 
18. -  Manager 
19. Engneer 
20. Technician 
21._ Installer 

22. Sales/Marketing 
23. Other (please seedy) 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

24. Ampldiers 
25. Antennas 
26. CAN Passive Equipment 

including Coaxial Cable 
27. Cable Tools 
28. CAD Software 
29. Commercial Insertion 
30. Compression/Digital Equip 
31. Computer Equipment 
32. Connectors 

33. Converters 
34. Controllers 
35. Fleet Management 
36. Headend Equipment 
37. Interactive Software 
38. Letring Protection 
39. Mapping 
40. MAIDS Transmisse Equipment 
41. _ Microwave Equipment 
42. Receivers and Modulators 
43. Safety Equipment 
44 Satellite Equipment 
45. Spinets 
46. - Subscriber/Addressabte 

Security Equipment/Remotes 
47. Telephone/PCS Equipment 
48 Power Suppls. (Batteries. etc ) 
49 VideoCiphers 
50 Video Servers 

E. What is your I cable 
equipment expenditures? 

51. _ up to $50,000 
52. 280.001 to $100,000 
53. 8100.001 to 8250,000 
54. over $250.000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

55. Fber-Opte Amplifiers 
56. hoer-Optic Connectors 
57. Fiber-00c Couplers/Splihers 
58. hoer-Optic Splicers 
59. Fiber-Optic Transmitter/Receiver 
60. Fiber-Optic Patchcords/ Pigtails 
61 Fber-Optic Components 
62. Fber-Optic Cable 
63 Fiber-Optic Closures & Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditures? 

64 up to S50.000 
65. 650001 to $100,000 
66. 6103,001 lo 5250.000 
67. over 8250,000 

H. In the next 12 months, 
what cable test & 
measurement equipment 
do you plan to buy? 

68 Audio Test Equipment 
69 Cable Fault Locators 

70. hoer Optics Test Equipment 
71. Leakage Detection 
72. - ODTRs 
73. Oscillators 
74. _ Power Meter 
75. Service Monitors 
76. Signal Level Meters 
77. Spectrum Analyzers 
78. Status Monitoring 
79. _ System Bench Sweep 
80. TDRs 
81. Video Test Equipment 

I. What is your annual cable 
test & measurement 
equipment expenditures? 

82 up to $50.000 
83 850,001 to $100.080 
84 8100,001 to $250,000 
85 over 8250.030 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Consulting/Brokerage Services 
87. Contracting Services 

(Construction/Installation) 
88. Repair Services 
89. Technical Services/ Eng. Design 
90. Training Services 

K. What is your annual cable 
services expenditures? 

91. up to $50000 
92. $50001 to $100,000 
93. $100,031 to $250,030 
94. over $258.080 

L. Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96. more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97 up to10 miles 
98. 11-30 miles 
99. 31 miles or more 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 yes 
02. no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable N Systems Operations 
03 Independent Cable N Spot 
04 MS0 (two or more Cable 

TV Systems) 
05 Cable TV Contractor 
06 - Cable TV Program Network 
07 SHAW or DBS Operator 
08 - MDS, sw or LPTV Operator 
09 Microwave or Telephone Comp 
10 C,ommercial N Broadcaster 
11 - Cable N Component 

Manufacturer 
12 Other (please specrly)_ 

C. Please check the 
category that best 
describes your job title: 

13 Corporate Management 
14. _ Management 
15 Programmng 

Technical/Engineering 
16. Vice President 
17. Director 
18. - Manager 
19. Engineer 
20. Technician 
21. Installer 

22. Sales/Marketing 
23. _ Other (please specity) 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

24 _Amplifiers 
25 Antennas 
26 - CAN Passive Equipment nclud-

ing Coaxial Cable 
27 Cable Toots 
28. CAD Software 
29. Commercial Insertion 
30. Compression/Digital Equip 
31. Computer Equipment 
32 Connectors 

33. _ Converters 
34. _ Controllers 
35. _ Fleet Management 
36. _ Headend Equipment 
37. Interactive Software 
38. Lightning Protection 
39. Mapping 
40. HMOS Transmission Equipment 
41. Microwave Equipment 
42. Receivers and Modulators 
43 Safety Equipment 
44 _ Satellite Equipment 
45 Splitters 
46 _____ Subscriber/Addressable 

Security Equipment/Remotes 
47 Telephone/PCS Equipment 
48 Power Suppls. (Batteries. etc ) 
49 VideoCiphers 
50 Video Servers 

E. What is your annual cable 
equipment expenditures? 

51 _ up to 860,000 
52 _ $50,001 lo 8103.000 
53 _ $108331 to $250,080 
54 _ over 8250.0O3 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

55. hoer-Optic Amplifiers 
56. hoer-Optic Connectors 
57. hoer-Optic Couplers/SpIttters 
58. _hoer-Optic Splicers 
59. Fber-Optic Transmitter/Receiver 
60. Fber-Optic Patchcords/ Pigtails 
61. Fter-Optic Corrçonents 
62. hoer-Optic Cable 
63. hoer-Optic Closures & Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditures? 

64 up to $60.000 
65 $50,001 to 8100,000 
66 $100.001 to 8250.000 
67 _ over $250.000 

H. In the next 12 months, 
what cable test & 
measurement equipment 
do you plan to buy? 

68 Audio Test Equipment 
69 Cable Faut Locators 

70 Fiber Optics Test Equipment 
71 Leakage Detection 
72 ODTRs 
73 Oscillators 
74 Power Meter 
75 Service MonNors 
76 Seal Level Meters 
77 Spectrum Analyzers 
78 Status Monitoring 
79 System Bench Sweep 
80 TDRs 
81. Video Test Equipment 

I. What is your I cable 
test & measurement 
equipment expenditures? 

82. up to $50,000 
83 $50,001 to $100.000 
84. 8100.001 to $250000 
85. over $250,000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86 Consulting/Brokerage Services 
87 Contracting Services 

(ConstruchorvInstalation) 
88 Repair Services 
89 Technical Services/ Eng Design 
90 Training Services 

K. What is your annual cable 
services expenditures? 

91 _ up to $50,000 
92. £60,001 to $100.000 
93. $100,001 to 8250.000 
94. over 8250.000 

L. Do you plan to rebuild/ 
upgrade your system in: 

95 1 year 
96 more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. up to10 miss 
98. 11-30 nubs 
99. 31 miles or more 
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Reader Service Number 91 

GET READY FOR 
ON GALAXY VII 

Manufactures 3.7, 5 & 7 Meter Antennas, 
Multi-sat Feeds, 
Dual Beam Retrofits, and 
High Interference 
Rejection Horns 

ANTENNAS FOR COMMUNICATIONS 

1 Antennas for 
Communications 
Telephone (904) 687-4121 
Fax (904) 687-1203 
350 Cypress Road, Ocala, FL 34472 

CALL 

The One-Stop Source 
  SINCE 1959 

U Connectors 1_1 Surge Protectors 
_1 Data Products J Amplifiers 
1J Cables [:11 Satellite Devices 

J Transformers EJ Switches 
Splitters J Hardware 

J Baluns J Modular Telephone 
'J Tools Products 

CALL FOR 
FREE PRODUCT 
CATALOG 

135 North Route 9W 
Congers, NY 10920 

CALL TOLL FREE: 
800-423-2322 
FAX:914-268-5350 

Super hard nail drives into 
wood, concrete, mortar or 
brick. 

NEWHALL P.; 

angles a cleaved fiber between 0° and 10° in reference to an 
optical flat. This allows the maximum fringe definition to occur 
when the fiber end face and reference flat are in close contact 
with one another, and may provide greater detail of surface to-
pography than any other interferometric system. 

The motorized tilt operates by activating a push rod on the 
stage that increases or decreases the angle of the tilt on the 
fiber. A tilt controller switch controls the direction, and a digital 
readout measures the cleave angle to 1/100th of a degree. An 
"express" feature allows the fiber mount to be raised or lowered 
in single steps or in larger increments. 

Contained in the system are a 4 x 5.2 x 1.65-inch fiber inter-
ferometer, 9-inch video monitor, solid-state CCTV camera, step-
per motor and control panel. All the cables and adapters needed 
for connection are included. 
Reader service #201 

OTDR plug-ins 
Tektronix Inc. announced plug-in acquisition modules for its 

FiberMaster optical time domain reflectometer (OTDR). The FL 
Series long range plug-ins allow telecommunications carriers and 
suppliers to test extended fiber cable lengths with greater accura-
cy and more sophisticated analysis, according to the company. 

The units are designed for 1,310 and 1,550 nm single-mode 
operation and provide greater dynamic range (greater than 37.5 
dB at 1,310 nm and greater than 37 dB at 1,550 nm) for testing 
long fiber links. This dynamic range can be increased with ex-
tended averaging. In addition, the new modules offer reduced 
noise, improved linearity and increased resolution. 

GUARANTEED 
THE BEST! 

M&B CABLE FASTENER 
Black Aluminum Body Will Not 

Crack, Split, Chip or Rust 

Drill screw drives into 
wood or screws into metal 
or AC shingles. Holds 
where nails pull out. 

Now a Super Value — 
Costs No More Than Ordinary Fasteners 

Call or Write for Samples National Sales Agent: 

95 Concannon Ct., Oakley, CA 94561 
(510) 625-9768 

Fax (510) 625-3303 

Manufactured by 

M&B Mfg., Box 206, Pleasanton, CA 94566 

Reader Service Number 78 Reader Service Number 80 
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Three configurations are available: 
the FL1300, which tests 1,310 nm fiber; 
the FL1500 for 1,550 nm fiber; and the 
FL1315 for testing both 1,310 and 
1,550 nm in a single module. 
Reader service #199 

Downconverter 
Conifer Corp. announced the T-

3409 integrated downconverter, which 
is built into the antenna feed assembly 
and features 30 dB gain, a 1.5 dB 
noise figure and 31-channel capacity. 
Interchangeable with the company's 
12, 18 or 24 antenna, the integrated 
unit provides system gain of 42, 48 
and 54 dB respectively with each an-
tenna. 

According to the company, the de-
sign yields excellent performance and 
reliability through reduction in the num-
ber of components and the elimination 
of mechanical connections. 
Reader service #208 

ô o-

Switcher/ 
distribution amp 

Inline Inc. introduced the IN3710/20 
high resolution RGBS switcher/distri-
bution amplifier. The unit comes in 
five-port and seven-port versions. One 
button turns the unit from a switcher 
into a distribution amplifier. The unit 
can switch and distribute video signals 
at the same time. 

Used with three source and three 
display devices, the unit can switch be-
tween the video sources while display-
ing the signal on all three display de-
vices. The company says the same 
setup normally would require several 
pieces of equipment. The unit requires 
only a half-rack wide and 2U high 
space. 
Reader service #200 

Fusion splice 
protection sleeve 

The new F1-1002 fusion splice pro-
tection sleeve from Fiber Instrument 
Sales offers compatibility with other 
leading brand splice sleeves and trays, 
including Sumitomo. The unit contains 
an inner tube made from EVA that 

Ripley Company 
46 Nooks Hill Road 
Cromwell, CT 06416 
Tel 203-635-2200 
Fax 203-635-3631 

melts then hardens to prevent moisture 
penetration of the fusion splice. 

The sleeves may be installed using 
either a standard heat shrink oven or 
with a heat gun. After installation, sleeve 
diameters are equivalent to those of 
Sumitomo fusion splice protection 
sleeve, and can be used in any splice 
tray where Sumitomo sleeves are used. 

Measuring 2.25 inches in length, 
each sleeve contains high strength 
stainless steel to prevent weakening or 
degradation of the splice when inserted 
into a splice tray. 
Reader service #196 

Cable cutter 
The new UP-B41 cable cutter from 

Benner-Nawman Inc. is designed to 
cut 100-pair communication cable 
with minimum effort. This compact 
hand tool is 8 inches long and is 
made of heat-treated high carbon tool 
steel with an off-set bite that elimi-
nates compression and frayed cable 
ends. While the tool is for use on 25, 
50 and 100 pair cable, it also can be 
used on control cable, welding cable 
or 2/0 aluminum and #2 copper elec-
trical wiring. 
Reader service #198 

Reader Service Number 81 

Cablematic Outstrips 
The Competition 

The fast, easy way to strip Bt core cables is 
with Cablematic cable preparation tools. Safe. L 
accurate and durable from start to finish. Look 
to the leader in design, quality and service. 

CALL NOW 1-800-528-8665 
for a 

NEW Full-line Catalog 

ley Company 

Cablematic Division 

Rip  

ellta919:_> 

Ti,,  (-able Tool Inmautor, 

MU/ ten/ 
SYSTEMS CORP 

Smallest Optical Receiver 
on the Market 

LT-2000 Fiber Optic Transmitter 
•Transmit high quality signals over more than 

20 miles of fiber 

•Add up to 80 channels without adjustment 

•Eliminate amplifier cascades 

.Minimize headends 

DR-2020 Optical Receiver 
•Mount this compact outdoor receiver directly to 
an amplifier 
•Add fiber capability to any trunk, bridger or line 
extender amplit er 
•Eliminate extra amplifiers with high output power 
•1 GHz frequency range 

Jerry Conn Associates, Inc. 
P.O. Box 444, Chombersburg, PA 17201 1800) 233-7600 (in USA) / FAX 1717) 263-1547 

Reader Service Number 82 
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CONTRACT INSTALLERS,INC. 
UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial - Underground - Pre-wire 
APARTMENT INSTALLATIONS 

Post wire - Pre-wire - Commercial Building 
Tap Audits 

Install or Remove Traps and/or Converters 
Drop change over for System Rebuilds 

LENNY FISCHER MONTIE FISCHER 
P.O. Box 1564 P.O. Box 1058 

Appleton, Wisconson 54913-1564 Fort Walton Beach, Florida 32549-1058 
(414) 582-7087 • Fax (414) 528-7528 (904) 651-5154 

Of/ V. ̂ 1 es 
lei' /Been 
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OMMERCIAL ELECTRONICS, INC. 
CAW EriGINEERING SERVICES 

*ow, c.,..,ftiete eacerce ad eiecete#cee 
cofflofre4ie,te.i e« 

EQUIPMENT REPAIRS METER CALIBRATIONS 
• • 

FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

800-247-5883 

INFRARED STATUS MONITORING 

STOP CLIMBING POLES! 

• I.ow t. OS[ 
• No Reverse needed 
• I ugh and Low Levels 
• AC and DC Voltages 
• Temperature 

• Standby Power Supplies 
• Trunk Amplifiers 
• Stores 1000 readings 
• Download to IBM 
• Data base compatible 

Call I.or FREE Video demo 
CABLEWARE ELECTRONICS 

(702) 641-4405 • Fax: (702) 641-4425 

ASSOCIATES, INC. 

• Design 
• Strand Mapping 
• As-Built Mapping 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

SINCE 1979 
• AutoCad Drafting 
• Cad Training/Setup 
• Scanning Services 

5524 Bee Caves Rd., Suite Cl • Austin. Texas 78746 
Steve Williams 
President (512) 328 -2461 

CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, TDR's, 

Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. 
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta, Andrews. Vertex. RSI and others. 7 meter and up. 

PTL Cable Services Inc. USA • Phone (407) 747-3647 • Fax (407) 575-4635 
BUY-SELL-TRADE 

Professional 
Technical Services, Inc. 

An Engineering Services Company dedicated to: 
• Sweep - Balance - Proof 
• CALAN Equipped 
• Computerized Reporting 
• Electronic Upgrades - Resplice 
• Splicing & Activation 
• System Maintenance and Repair 
• Technical Services 

Cincinnati, Ohio 

Since 1986 

800-457-4569 

ÇbLIONESURPLUS 

WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

t s • 1,19i 757-3008 • Fas (619) 757-3008 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  
Phone: (219) 892-5537 • FAX: (219) 892-5624 
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10 Years in Equipment Repairs.' 

We Provide: 
• Warranteed reconditioning of line, 
headend and test equipment 

• Precise calibration of test equipment 
and meters 
• Alpha manufacturer warranty repairs 
• Extensive bench testing for FCC 
compliance 
• Accurate channel and pilot changes 
• Computerized buy/sell surplus 
inventory locator system 

Phone: (800) 382-2723 
FAX: (518) 382-8452 

MLE 
Main Line Equipment, Inc. 

National Distributor for Pathmaker-Texscan 
Refurbished - Guaranteed 

MAG-330 Trunk Amp 
MAG-450 Trunk Amp 
MAG-330 LIE 
MAG-450 LIE 

$300.00 
S450.00 
S80.00 

$140.00 

siVia "fry Thy liana! C!)11.Ce" 

Distributor of Eagle Traps 
1(800) 444-2288 • FAX: 1(310) 715-6695 

Los Angeles. CA. USA 

Industry 

Service .....4(  ROCKY M OUNTAIN  Sin JUMPER CABLES All 
ce  • 

1966 P.O. Box 9707 • Helena, MT. 59604 • 

• 

Custom Made 
Jumper Assemblies 
Brands Fittings/Cable 
F Male • RG - 59 
F Female • RG - 56 
BNC •RG- 11 
PL • Other 

inspection of each phasc 
leakage possibe. 

• 

Our jumpers never leave our plant during construction, insuring 
of construction. Our quality control insures you of the lowest R= L Call for pricing and free sample. (406) .158-6563 _I 

NATIONAL 
CABLE TELEVISION 
COOPERATIVE, INC. 

14809 W. 95th Street 
Lenexa, KS 66215 USA 
Phone: (913) 599-5900 

Fax: 913-599-5903 

MI 
DOL 

1KE EVERY 
LAR COUNT! 

The goal of the Cooperative is to reduce 
the operatiig costs for its member 
companies. Call for a no-obligation 

analysis of the savings your 
company can expect. 

SOUGHT / SOLD / SERVICED 
G. I VideoCipher II - $299 I Standard 24 PC - $225 
Mag. 5-330 Trunk - $299 N SA 330 Trunk - $199 
Jerrold SJ Trunk 301 - $199 Syl/Tex 2000 Trunk - $199 
Jerrold SJ Trunk 400 - $299 Jerrold JLE-400 - $ 85 

S Magnavox 5LE330 - $ 85 Jerrold SJ 450 Trunk - $435 
SA Slimline 450 Trunk - $435 T Jerrold SLE/SLR - $ 19 
SA 8525 w/ Remote - $ 25 0 Harniln CRX - $ 12 
Pioneer BC-2002/2 - $1.99 C Tocom 5503-A - $ 40 
Assorted Taps - $1 50 K C-Cor 450 LE NEW - $175 

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST 

ALUIEN,AL 
EVE SE.Q1/7CE" WA/Ai - WE .fiEW ir/AfelE /9.01 

ALL TYPES OF EOU'PMENT NEEDED - FAX LIST 

SI L'II S, INC. (215) 630-0320 • 800- e/T ARENA • FAX 630-8202 

DON'T GAMBLE ON 
CONVERTER REPAIR! 
HAVE IT REBUILT BY 

CalrdeShoppe 
inc. 

DOESN'T YOUR CABLE SYSTEM DESERVE THE 
CABLESHOPPE DIFFERENCE! 

CALL NOW! (518) 489.2100 

ALBANY N.Y. AND VISTA CA 

THE CABLESHOPPE 
Mandatory Upgrades YES! 
(meet or exceed OEM specs) 
Free Pick-up and Delivery YES! 
2 week Turn Around YES! 
Flat Rate Billing YES! 
(most models) 
One Year Warranty 
(on most models) 
Refresh NVM's (SA units) 
Refresh Braindeads 
(DP5 through DPBB-7) 
Rebuild SA 8570,90 and 8600s 
Barcode Adressable Units 
Line Equipment Repair 
Sells Rebuilt Converters 
Buys Your Obsolete Equipment 

THE OTHER GUYS 
Sorry! 

Sorry! 
Well, we'll try. 
Yes! Plus parts. 

YES! Are you kidding!! 

YES! 
YES! 

YES! 
YES! 
YES! 
YES! 
YES! 

Do what? 
What's that? 

Sorry can't do 'em 
Maybe. 
Can you afford it? 
Sometimes. 
It depends. 

COAST CATV SUPPLY 
IN STOCK 

NEW & REFURBISHED 
Amps, LE's. Taps. Splitters 

Connectors & Headends 
ALL BRANDS 270 TO 550 MHz 

Call for updated price list 

mob 
r. WEI 

1, 1 

We Buy - Wanted: ALL BRANDS 
YOUR USED OR EXCESS EQUIPMENT 

Fax your used/excess list 
(USA) 909-272-2360 Fax: 909-272-3032 

New & lac Remanufactured 
*Converters 

• Line Extenders 
•Trunk Amps 

• Headend Equipment 
*Addressable Systems 

Sales & Service Guaranteed Throughout 
North America • Mexico • South America 

CABLE LINK INC. 
280 Cozzins St. • Columbus, OH. 43215 

USA Ph: (614) 221-3131 • Fax: (614) 222-0581 

WE SELL SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (208) 683-2797 

(208) 683-2019 
(208) 683-3998 

Fax: (208) 683-2374 
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SLR 300's w/Hsg. $40 ea. 

Unbelievable Buy! Large Excess Inventory 
Great Prices & Service Since ̀ 15 

CAN 
SERVICES 

510-226-4940 
(USA) 800-227-1200 

(USA) FAX 510-651-8545 
Se Habla Español 

The Cable Equipment Repair People" 
• Line Amplifiers and Headend Equipment 
Repaired, All Makes and models 
• Signal Level Meters 
Repaired and Calibrated 
• Flat Rate Labor Plus Parts 

For reliable, guaranteed repairs, please 
send your cable equipment to ACS. 

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc. 

8200 E. Pacific Pl., Suite 204 
Denver, CO 80231 
FAX: (303) 337-3084 
Call (303) 337-4811 

We Market Used Equipment 

NEW: Rack Space Saver VCII & VCRS 
CHASSIS Upgrade - $99.50 

• VCII Complete Repairs, exchanges 
& upgrades to VCII plus or VCRS 

623 Fourth Street • P.O. Box 590 • Deshler, NE 68340 
FAX (402) 365-7520 

LEE ENTERPRISE 
Female Business Enterprise 

Complete Cable Equipment Repair Facility 

1-800-551-0096 
Call for Complete Price List 

'Includes UPS return ground shipping and minor parts 

Cablevision Systems Corporation, 
the nation's 4th largest cable 
television operator, is seeking a 
project supervisor for our Florida 
region. Ideal candidate must 
possess at least 5 years "on the 
job" CATV construction experience 
with at least 3 years supervisory 
experience. Applicants must be 
familiar with aerial and 
underground construction, pole 
applications, make ready 
engineering, NESC, system 
design, scheduling and inventory. 

Send resume and salary history to: 

Cablevision Systems Corporation 
4435 Gulf Breeze Parkway 
Gulf Breeze, FL. 32561 

Attn: Director of Human Resources 

E 0 E 

The Digital Future! 

Ride the information superhighway! 

ATM & SONET are the vehicles. 

Can you drive them? 

New Multimedia CBT, Books & Market 

Reports detail the networks, devices and 

technologies that are merging Cable, 

Computing, and Telecommunications. 

Call For Free 

('atalog! 

For Your 

PC or IAN 

Reference Point 

1-800-VIP-DISK 

dB-tronics® 
Equipment Sales and Service 

• Upgrade, modification and repair of 
Subscriber, Dist., Headend & Test Equip. 

• Sales of Re-manufactured Equipment 

• Specialists in SA Addressable 
Converter Repair, Including lnband 

• Industry Leader in Quality 
CustomerService and Security 

• State-of-the-Art Repair Software 
Provides Extensive Tracking & Reporting 

• Free Pickup and Delivery, "True" 
Flat Rate Pricing 

Voice (800) 356-2730 • Fax (803) 439-7518 

For More Information Write To: 

dB-tronics., Attn: CT Ad 
182 Quinn Road • Wellford, SC. 29385 

get converted! 

Mid-Atlantic Cable System 

Seeks an energetic individual with 2 

yrs installation exp. & 3 yrs manage-

ment exp. to fill an installation 

Manager/Supervisor position in the 

exciting communications field. 

Applicant must possess the follow-

ing: 

• Customer Service Skills 

• Organizational Skills 

• People Handling Skills 

• Project Management Skills 

• Valid Drivers License 

Salary comm. w/ exper. EEO 

employer. Send resume to: 
Box 194 

Grant Street 

Suite 720 

Denver, CO 80203 

ENGINEERING 
SYSTEMS ENGINEERS 

Build Innovation 
Into Our Systems. 
Make your mark with General Instrument Corp., known for excellence 
in the design of broadband technologies for the Cable Television 
industry. Right now, our commitment to technological innovation is 
creating breakthroughs in addressability, cable television/ telephony 
interface, bandwidth expansion and on-screen displays. We seek 
Systems Engineers interested in developing the next generation of 
two-way, digital cable systems. 

BROADBAND DISTRIBUTION 
SYSTEMS ENGINEER 
You will be responsible for performing system analysis and tradeoff 
studies for new functions, products and applications with considera-
tion for the broad, system-wide operating environment. Other duties 
will include developing system-level design specifications and appli-
cation notes for broadband distribution products and architectures, 
assisting in system and product level design reviews and developing 
test plans/ methodologies for system integration. 

BROADBAND COMMUNICATION 
SYSTEMS ENGINEER 
In this capacity, you will perform system analysis and tradeoff studies for 
new functions, products and applications related to broadband RF, video 
and data communications systems. Other duties include developing sys-
tem-level design applications, assisting with design reviews and develop-
ing test plans/ methodologies. This position emphasizes communication 
channel characterization, modulation/demodulation techniques, RF 
modems (analog and DSP), error correction techniques, protocols and 
other related technologies. 

QUALIFICATIONS 
The professionals ideally suited for these position will possess 6 to 10 
years of experience in the development of RF and/or optical communica-
tions systems and an MS or PhD in EE (Communications or Systems 
Engineering) or the equivalent. Exposure to broadband technologies, 
cable systems operations, RF and digital circuit design, modulation/ 
demodulation techniques and digital signal processing would also be 
important qualifiers. 

If creating innovative cable television and broadband products excites 
you, consider joining us. We offer a competitive compensation package 
and a full range of benefits. Please forward your resume, specifying posi-
tion applying for, to: Ed Zakrzewski, Employment Manager, Dept. CT 
General Instrument Corp., P.O. Box 668, Hatboro, PA 19040. An Equal 
Opportunity Employer M/F/D/V 

98 

e General Instrument 
Where Innovation Is A Tradition 



CATV/BROADCAST 
PERSONNEL SERVICES 
• Executive • Management • Marketing 
• Sales • Engineers • Technicians 

Fees client paid. Send resume to address below 

PERMANENT & CONTRACT PERSONNEL AVAILABLE 
• Extensive national resource of personnel 
• Reasonable fees 

Employers: Call 606-491-5410 10 AM to PAI 

-.ewe  Communication Resources  
FO Box 141397* Cincinnati OH 45250 
606-491-5410/FAX 606-491-4340 

TCI Cablevision of Dallas,Inc. 
has an immediate opening for 

Chief Technician 

Please send resume to 
TCI Cablevision of Dallas, Inc. 

1565 Chenault St. 
Dallas, TX 75228 
Attn: Personnel 

We are proud to announce that we are an 
equal opportunity and support a drug free 
work environment. All successful applicants 

must take a pre-employment drug test. 

WORK RICH — CASH POOR? 

CONTRACTORS - Your MSO or prime contractor 
pays your invoices in 45-60 days. You need 
immediate payment to meet obligations 

and take on new work. How! CABLEFACTORS 
will pa v von cash for your invoices 

and collect payment from the MSO or prime. 

11% Ott are a CATV contractor. call today Ibr more information! 

CABLEFACTORS 

dIt hum of AMERICAN FACIORS GROlp 

457 North Harrison Street • Suite 100 
Princeton. New Jersey 08540 

Tel: 609-924-9394 • Fax: .609-924-3935 

Flax id Cher:win:in 

CA1V Engineers 

Join Hewlett-Packard's Microwave Instruments Division's CATV Business Team 
in Santa Rosa, California. Currently, we are seeking the following professionals: 

CA'IV Application Software Engineer 
You will help create hardware and software application packages which run on an 
instrument's CPU to expand and enhance its applicability to the CATV industry. 
Requires a BSEE/BSCS, or equivalent, and at least 5 years' circuit design experi-
ence in CATV, Broadcast TV, or Video. Programming background in C, Pascal, or 
Basic is necessary as well as the ability to participate in creating product defini-
tions, setting specs, communicating to customers and writing manuals. 

CATV Product Marketing Engineer 
Using your thorough understanding of the Cable TV industry's current and future 
needs, you will work closely with R&D, Sales, and key Cable TV customers and 
HP business teams to define, introduce and promote solutions. Requires a BSEE, 
or equivalent, and at least 5 years' experience in the CATV industry as an engineer 
or engineering manager. A high degree of creative ability, and excellent commu-
nication, leadership and teamwork skills are necessary. 

Located in the wine country just north of San Francisco, Hewlett-Packard's Santa 
Rosa site offers competitive benefits and a relocation package. For immediate con-
sideration, please send your resume to: Hewlett-Packard Company, 2US-U, 
1400 Fountaingrove Parkway, Santa Rosa, CA 95403. Hewlett-Packard 
Company is an equal opportunity/affirmative action employer. 

HEWLETT® 
PACKARD 

Peter 

FroehFroehlich & Co. lich 
search 

SCTE Member 

P.O. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 
Positions Available 

Nationwide. 
Call or Write. Fees Paid. 

Fiber Optic 

Training 
Jan. 3-14 

Jan. 31- Feb. 11 

Mar. 14-25 

Apr. 11-22 

May 16-27 

July 18-29 

Aug. 22-Sept. 2 

Sept. 19-30 . 

Oct. 17-28 

Nov. 28 - Dec. 9 

FIBERLIGHT INTERNATIONAL 
2100 W. Drake, St. 269 
Fort Collins, CO 80526 

USA Ph/Fax: (303) 663-6445 

THE ca 
GROUP 

COMPLETE CONSULTATION 
AND STAFFING 

FOR CATV AND WIRELESS 
CABLE OPERATIONS 

Management 
Marketing • Engineering 

JIM CAHOON 
Cable Operations and Engineering 

Since 1966 

7100 East Belleview, #102 
Denver, CO. 80111 USA 

INTERNATIONAL INQUIRIES 
Ph: (303) 779-8890 
Fx: (303) 779-8139 
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PRESIDENT'S MESSAGE  Cl.E-1  

Board approves Society budget for 1994 
By Bill Riker 
President. Society of Cable Television Engineers 

rt n Oct. 15, 1993, the national head-
%/ quarters staff submitted its pro-
posed 1994 budget to members of the 
Finance Committee. The committee 
then met by conference call to review 
the proposal. A final draft of the 1994 
budget was presented to the board of 
directors and was approved at its Nov. 
30 meeting during the Western Show. 

It is the consensus of the chairman, 
Planning Committee and the board in 
general that 1994 should be the year to 
address improvements in several Soci-
ety programs that will be crucial to the 
continued growth of the organization. 
As a proactive, progressive organiza-
tion, we cannot be satisfied with main-
taining the status quo. Being a service-
oriented Society, SCTE will continue its 
efforts to be on the cutting edge of the 
newest developments in the industry. 
Therefore, greater attention will be paid 
to the areas of publication and video-
tape development, BCT/E and Installer 
Certification Programs and chapter de-
velopment. The following items also 
have been approved: 
• The consensus of the Planning 

Committee is that annual membership 
dues remain at the current rate of $40 
for next year. There also will be no 
changes in 1994 for the Emerging 
Technologies conference, BCT/E exam 
fees, Technology for Technicians 
course fees and publication/videotape 
purchases. 
• Several new publications are 

scheduled for release in 1994. They in-
clude an OSHA/HAZCOM Manual, an 
updated Installer Manual, a Spanish-
language version of the Installer Manu-
al, and study guides for several BCT/E 
categories. Videotapes covering BCT/E 
Categories I and Il also are slated for 
1994 production to complement the 
tapes for Categories IV and VII 
presently available. In addition, seven 
videotapes will be produced in 1994 to 
replace topics covered in T-1001 
through T-1020. This means that all 20 
of the original SCTE videotapes pro-
duced in 1981 will have been replaced 
by the end of next year. 

• Conversion of a portion of the na-
tional headquarters basement into of-
fice space was included in the 1993 
budget and was completed last year. 
As a result, we will soon be hiring a 
manager of chapter development to as-
sist Marvin Nelson with this key grass 
roots program. This addition will allow 
Marvin to concentrate on upgrading the 
Society's certification programs while 
taking on additional administrative du-
ties at national headquarters. This will 
then free up the president to work on 
establishing alliances with other organi-
zations and to take a more active role 
in planning for the future of the Society. 
• The PR/marketing firm hired in 

1993 has issued a report containing 27 
proposals for increasing awareness of 
SCTE benefits among system man-
agers (and other organizations such as 
the telcos). The national headquarters 
staff has selected 11 of these ideas for 
implementation in 1994. The ideas 
chosen will focus on influencing individ-
uals who make the decisions as to their 
company's support of Society activities. 
We feel this is especially important at 
this time. With phone and cable com-
panies merging and new technologies 
evolving at a rapid rate, we believe the 
Society has an obligation to bring this 
knowledge to workers who may not 
otherwise be exposed to the training 
they will need to do their jobs well and 
safely. 
• In addition to upgrading study ma-

terials for the BCT/E Program, we also 
will be upgrading the procedures in 
which exams are created, graded and 
their results processed. This will re-
quire the investment in additional com-
puter hardware and software in 1994 to 
speed up the turnaround time for noti-
fying candidates of their exam results 
and provide them greater guidance in 
areas requiring further study. 
• The board created five standing 

committees in 1991 that are now taking 
an increasingly active role in guiding 
the Society. Along with SCTE's 22 sub-
committees, they are meeting more 
often and requiring more support in 
terms of meeting room and A/V equip-
ment rentals, catering, conference call 
phone charges, document printing and 

"In 1994, the Society 
is committed to tak-
ing an aggressive, 
proactive approach to 
addressing new pro-
grams and services." 

mailing costs. National headquarters 
plans to assist the work of these 
groups even more effectively next year 
by providing additional staff support. 
This increased activity also will create 
new income in 1994 for fees charged 
to distribute technical standards docu-
ments developed by our engineering 
subcommittees. 

The 1994 budget has been formulat-
ed and approved to meet the chal-
lenges we feel the Society will be fac-
ing throughout the next year. These in-
clude not only meeting the needs of 
our present members, but attracting 
and informing those in the converging 
telecommunications field who will need 
the additional training and direction that 
our organization offers. Th;s year, we 
are celebrating 25 years of service to 
the cable industry. In 1994, the Society 
is committed to taking an aggressive, 
proactive approach to addressing new 
programs and services. We are con-
vinced it will be our most productive ef-
fort to date. CT 
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Cheetah' is the only 
COMPLETELY 
Automated 
Remote Testing and 
Status Monitoiring 
system available today. 

That's a FACT! 

There are other remot a testing and monitoring 
products available to "ou. And they will 
promise to do everytting the Cheetah" does. 

But the FACTS are . . 

No combination of Status Monitoring and Automated Remote Testing 
system does as much for you as the Cheetah S M.A.R.T.TY System. 

With the Cheetah S.M.A.R.T." System, you program the hardware to perform the testing schedules. 
Then activate the alarm system that has a 100% UPS battery backup . . . 
and let the system do the work for you 

So whether you are monitoring nodes, power supplies, amplifiers, or end-of-lines . . . or testing 
headends and system performance for maintenance or compliance, the comtination of Cheetah" 
Status Monitoring and Automated ',--emote Testing is not only a S.M.A.R.T." 3ystem, 
it's the intelligent choice! 

Get all the facts . . . Don't be misled by vague promises. 

You will see that CheetahTM does the wor ,c for you! 

tatus onitoring and utomated emote 

'N .„,1110 a rigfiffr 
We Measure The Best! 

esting 

Call (813) 756-6000 toda,/ to find out 
how Che etahTM can save yot. time and money. 

SUPERIOR ELECTRONICS GROUP, INC. 

6432 Parkland Drive, Sarasota, Florida 34243 

Phone (813) 756-6000 Féx (813)758-3800 

Reader Service Number 84 



Theintegrated 
Drop System ie 

Yur drop is more than just parts — it's a system. 
ANTEC offers a new way to approach the 
drop — as a complete system. The Integrated 
Drop System (IDSY" consists of individual 
products, engineered as a system, and tested 
to ensure component compatibility. 

Backed with training, technical support, 
standardized installation procedures, and 
other value-added benefits, the IDS approach 
ensures consistency in your drops. 

ids 
integrated drop system 

IDS enhances the performance of your cable 
network, and substantially reduces trouble calls. 

The industry's first drop system, IDS increases 
the quality of your service today, and prepares 
you for the future of your network. 

From now on, when you think drop — think 
System. And when you think system — think 

Learn how the Integrated Drop System can 
benefit your network — call the ANTEC office 
nearest you. 
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