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The Cheetah' System goes beyond status monitoring all the way to system analysis. 
Product offerings include the HE-4650 (Headend) and PC-4650 (Line) Series, with bandwidths 
to 650 Mhz, measuring levels and temperature. 
Options include frequency counting, distortion measurements, AML readings, 
all graphically displayed through interactive, user friendly software. 
Cheetah with the call back alarm feature, designed for 'round the clock unattended 
operation, finds the problems before your subscribers do. 

Call (813) 351-6700 today for information. 
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GROUP  
INC   

2237 INDUSTRIAL BLVD. 
SARASOTA, FLORIDA 34234 
(813) 351-6700 
FAX (813) 351-9193 
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ALL GUTS= SUPERIOR ATTENUATION 
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100% bonded construction increases 
mechanical strength and minimizes 

possibility of suck—out. 

Polyethylene enclosed air 
"THE PERFECT" dielectric 

— 93 % velocity of propagation. 

Medium density jacketing. 

1119 .. 
• 

Center ductor totally 
bonded to polyethylene. 

Aluminum sheath totally bonded 
to polyethylene structure. 

NO FOAM TO 
DAMPEN YOUR SIGNAL 
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Anyway you slice it, manufacturers of 
foamed cables have been scrambling to 
attain the superior attenuation characteris-
tics of MO The attempt means increasing our 
familiar MC' diameter of .500" to .565" or 
.625 "; and our .750" must become .840" 
or .860 " or .875 
You may still use MC' in one size smaller 

than the old foamed diameters. Even more 
MC2 per duct, and easier handling. In aerial 
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installations, the effects of wind and ice-
loading are reduced even further. 
And with the superior attenuation of MC' 

you don't have to clutter your lines with as 
many amplifiers - about 20 % fewer than 
with foamed cables. 

Low-loss MC' is your gain in many ways. 

TRILOGY LEADS IN TECHNOLOGY 

Aufflaseiiiiimommuse. 

COMMUNICATIONS INC. 
Call or write for a free sample and brochure: 

800-874-5649 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 601-932-4461 



CONTENTS1111111111111111111111111111111111111111111111111111111111111111 
Departments 
Editors Letter 

Letters to the Editor 

News 

SCTE Interval 
Admissions sought for 
membership directory, 
scholarship news, SCTE 
calendar, more. 

Back to Basics 
Constructing the 
model MDU and fiber 
system. Also "Hands 
On," "Installer Input." 
and "Tech Tips." 

8 

16 

20 

57 

87 

Lines of Communication 100 
Tune up your people 
skills. 

CT's Lab Report 
See how Regal's new 
splitters stood up 
under test. 

Product News 

Business/Classifieds 

Ad Index 

Calendar 

102 

107 

114 

120 

122 

President's Message 124 
SCTE President Wendell 
Woody finishes up his 
talk about communication 
within the Society. 

Back to Basics 87 

Managing construction 34 

Fiber vs. satellite 26 

DE EVE R 

Of, MOrNES 

CE DAR R4, DS - 

r' DARENPOKI 

IOWA CETY 

KANSAS CILv ST 0.5 

f °STOMA 

INDIANAPO.IS 

EVANSVILLE 

GR 

Features 
DBS design 22 

Go from design to dish 
with TVN's Paul Beeman. 

Fiber vs. satellite 26 
Ray Sensney of Vyvx 
compares the two 
distribution methods. 

Wireless cable 
Rethinking wireless' 
viability with Marty 
Jefferey of Microwave 
Distribution Systems. 

CATV CAD 
ComNet's John Gutier-
rez discusses using 
computer-aided drafting 
in system design. 

30 

32 

Managing construction 34 
Tips on doing it right by 
Ron Cotten of Engineering 
Technologies Group. 

Interdiction 
S-As Michael Hayashi 
and Angela Bauer 
discuss outside-the-home 
addressability. 

AC system design 
The basics of detailed 
AC concepts. By Cable-
Soft's Mark Bowers. 

Fleet safety 
Vehicle upkeep and 
safety is stressed by 
Steve Schultz of the 
National Association of 
Fleet Administrators. 

36 

38 

43 

Cover 
Competition is as close 
as the backyard. Photo 
© Chris Rogers/Stock Imagery. 
Inset photo courtesy Regal 
Technologies. 

01990 by Communications Technology Publications Corp.. a subsidiary of Transmedia Partners 1-LP. All rights reserved. Communications Technology'. (ISSN 0884-2272) is published monthly by Communications 
Technology Publications Corp., 50 S. Steele St., Suite 500. Denver. Colo 80209. (3C3) 355-2101. October 1990. Volume 7, Number 8. Office of publication is 50 S. Steele St., Suite 500, Denver, Colo. 80209. Second-
class postage paid at Denver, Colo. POSTMASTER: Please send address changes to Communications Technology. 50 S. Steele St., Suite 500, Denver, Colo. 80209. 

Absolutely positively perfect 
drop cable installations, everytime! 

The RB-2 Clip Gun System eliminates any chance 
of damaging the cable — and it lasts the life 

of the drop. No signal degradation. No trouble calls. 
Just a quallity installation, delivering a quality signal. 

For more information on the RB-2 Clip Gun System call 800-548-7243. 
gs _ _  da• _ 
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Products creatively designed for the cable industry 
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WITH OUR COMPATIBLE 
ADDRESSABLE CABLE SYSTEMS, 

EVERYONE WINS. 
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Update your current addressable system at your 
own pace. With the latest in addressable tech-
nology that's always one step ahead of the times. 
Our systems are compatible with virtually 

any other addressable equipment—Jerrold 
IMPULSE 7000 systems with Oak, Hamlin and 
most Scientific Atlanta, TOCOM systems with 
Zenith Z-TAC installations. 
So we save you from large 
up-front costs and the 
disruption of service by 
letting you phase in new 
equipment gradually 

But no matter what, 
making the move to one 
of our addressable sys-
tems now lets you keep 
pace with the future of 
addressable cable TV. 

TOCOM 5507 

TOCOM 

Our extensive Impulse Pay-Per-View experience 
is unmatched. And no one can keep up with 
our advancements in on-premises technology, 
fiber optics, in-home integration, HDTV and 
digital audio. 
When it comes to consumer-oriented fea-

tures, our systems continually give subscribers 
the advancements they 
ask for most, like remote 
with volume control, LED 
display with time, 
electronic parental control, 
stereo, favorite-channel 
memory and channel 
scanning. 

Find out more about our 
addressable systems. And 
see why going with us is the 
best path to the future. Jerrold IMPULSE 7000 

GENERAL 
INSTRUMENT  I( ( ) \I \I l 'S I( \ II() .S. S 

ERROLD 
For more information contact: Jerrold Commundations, General Instrument Corporation, 2200 Byberry Road. Hatboto, PA, 19040. 215-674-4800 
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Jerrold's New Commander 6 Frequency Agile 600 MHz Modulator 

Outpetforms All Others On The Market Today. you can now pack more power and performance into your headend than ever before. Jerrold's 
all new Commander 6 Modulator (C6M) gives you frequency coverage from 50 to 600 MHz 
and more standard features than any other unit on the market today. Microprocessor 

controlled tuning and automatically selected output band-pass filters allow you to combine 80 
channels or more without external filtering and achieve better than 60dB S/N. Additionally, Jerrold 
continues to offer the cable industry's only phase-lockable agile unit with the C6MP. 

PERFORMANCE OH COMMAND. 
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1.75" "half height" 

design allows 

twice as many 
units in the same 

beadend (Shown 

actual size). 

Engineered for maximum flexibility, this vanguard for a new line of powerful headend products 
includes IF switching, scrambling and stereo compatibility with front panel video and audio 
metering as standard features. All adjustments are accessed from the front panel. 

Jerrold packs all this power into an efficient 1.75" of headend rack space allowing you twice the 
number of full-featured units per rack than has been possible. 

To find out how you can tap the power and performance of the Commander 6 line of headend 
equipment, contact your Jerrold Account Representative or contact Jerrold Communications, 
General Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040, (215) 674-4800. 

COMMANDER® G. 
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Stop The Thieves And You'll Stop 
Signal Leakage In MDUS. 

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

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

No wonder 
you'll find The 
Beast working 
for almost 
every major 
MS0 and in 
almost every 
major city. 

To find out 
how to put 
The Beast to 
work for your 
system, call 
Cable Security today. We're the indus-
try's number one source for high 
security installations. 

Dress up The Beast' 
with our new lines. 
of molding and 
accessories 

IMP4 JP" IL 

Ja -Cable Security 
•, 

\Ili' • • 
801 Fox Trail 
P.O. Box 2796 

Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTERIIIIIIIIIIIIIIIIIIIIII 

Leakage report cards 
July 1, 1990, has come and gone, 

the mad rush to get Form 320s turned 
in has died down and industry person-
nel are taking a breather from the 
headaches of CLI. But how is our 
industry doing leakagewise? 

It may be a little too early to get an 
official report card from the FCC, 
although the commission has started a 
systematic "sweep" of possible prob-
lem plants. Based on some question-
able Form 320s that were sent in, FCC 
field offices have been asked to check 
certain cable systems. It's quite likely 
that there may well be an operator or 
two asked to turn off aeronautical 
channels before all is said and done. 
I decided to conduct my own unoffi-

cial sweep this summer, using my 
hand-held 2-meter ham radio to moni-
tor for leakage on midband Channels 
16-19. That radio will tune CATV off-
sets, and has very good sensitivity 
from 130-180 MHz. Giving operators 
the benefit of the doubt, I left the "rub-
ber duck" antenna (it actually has sev-
eral dB of loss compared to a dipole) 
on the radio and placed the whole 
setup on the dash of whatever vehicle I 
happened to be in at the time. While on 
vacation, attending conventions or 
speaking at SCTE seminars, I had my 
trusty transceiver listening for leaks in 
Colorado, Wyoming, Idaho, Florida, 
Nebraska, Illinois, Kansas, New Mexi-
co and Tennessee. 

In general, I found that the cable 
industry is doing a better job with leak-
age than in the past (I've made checks 
like this before), but still has much 
room for improvement. While my sur-
vey was very unscientific, from what I 
checked it appears that many smaller 
systems may have some of the more 
serious leaks. For example, in one Col-
orado mountain community the signal 
strength meter on my transceiver indi-
cated full scale from a leak—and I was 
200 feet from any cable plant. Remem-
ber, the radio and antenna were inside 
the car! 

The worst problems consistently are 
in hotels hooked up to cable systems, 
especially those with cable-compatible 
TV sets connected directly to the cable. 

I almost always try to check into local 
ham repeaters from my hotel room, 
and invariably I find that the TV set 
makes a dandy antenna for radiating 
cable signals. Sometimes the leakage 
is so bad that even the video carrier's 
horizontal sidebands cause full scale 
signal strength indications on the radio 
across the room from the TV set! And 
many of those hotels are located close 
to airports. 
I honestly hope that we're doing a 

whole lot better with leakage than what 
I've seen in some places. I have a real 
funny feeling that sone of the submit-
ted 320s may not actually reflect the 
real CLI in some systems, and consid-
ering what the FCC is doing right now 
they may feel the same way. 
I plan to continue my spot monitor-

ing during my travels, but so far my 
report card to the industry is not real 
flattering: our grade goes up a bit from 
a D (before July 1) to a C—. 
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When is a 
modulator 

not a 
modulator? 

Standard 
Communications 
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Presenting • . The New 

CABLE PREP STRIPPER 
• Non-adjustable blades — stripping 
dimensions set to industry standards 
for RG-59 and RG-6. 
• Replaceable blade cartridges snap in 
— no extra tools, no adjustments, no 
screws or spring-loaded traps. 

• Indestructible space-age plastic tool 
— safety yellow color is highly visible. 
• Clean-out feature removes debris 
with each use. 
• Made in the U.S.A. Patent pending. 
• Part Number 6590 

ee cable pre 
% PRODUCTS CO 

207 Middlesex Avenue, P. 0. Box 373 

Chester, CT 06412-0373 

(203) 526-4337 • Fax: (203) 526-2291 

DIAL IN FOR SOLUTIONS... 
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Manufacturing high-
gain high-gain Yagi array systems for the 

CATV, MATV and LPTV industries for over 
30 years, SITCO announces 

Se#1 

NEW SOLUTIONS FOR THE 90's... 

THE SKY PHASOR... a novel broadbanded CP UHF antenna with 
≥12 dbd gain at a LOW. LOW cost! 

DPX-1 LEAKAGE DETECTOR DIPOLE... a truly rugged mobile leak-
age detector dipole for use with any FSM or leakage detector. 

THE BT-75P PREAMP... a high gain, low noise, GAsFET design pre-
amplifier incorporated directly into the antenna balun! 

THE BT-GTI.., an in-line ground isolation balun for 75 Ohm "F" circuits. 

Call or write for your free VHF Wavelength Calculator Reader Service Number 12 

SITCO Antennas 
10330 N.E. Marx St., P.O. Box 20456, Portland, OR 97220 (503) 253-2000 
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How to get hometown response 
from a national telco distributor 
You no longer have to choose be-
tween the fast, personalized re-
sponse of a hometown distributor 
and the broad stocks and purchas-
ing power of a national firm, Power 
& Telephone Supply offers you both. 

DO YOU KNOW YOUR LOCAL 
POWER & TEL REP? 

CALL 1-800-238-7514 
AND WE'LL GET YOU 
INTRODUCED I 

Power & Tel representatives are 
people you know — or should know. 
They live in your part of the country. 
They know what's going on and 
what's needed among telcos, power 
utilities, interconnects, communi-
cations users and cable TV providers 
in your specific area. You get home-
town service and a hometown 
attitude, without the inherent dis-
advantage of dealing with a small 
distributor. 

Power & Tel is a truly national 
source of hardware, cable, test instru-
mentation and a myriad of other prod-
ucts. A multi-million-dollar inventory 
is dispersed into 13 regional 
warehouses; restocking 
and customer deliveries 
are handled via a company-
owned trucking fleet. 

Power & Tel's national 
presence generates buying 

leverage with the industry's leading 
suppliers. The result: significant price 
advantages that are passed along 
to customers. 

Don't sacrifice the advantages of 
a big-distributor connection or the 
comfort of local distributor attention 
and response. You can have both, 
simply by selecting Power & Tele-
phone Supply as your hardware dis-
tributor of choice. For the naine of 
your local representative, contact 
Power & Tel today! 

Power & Telephone 
Supply Company 
2701 Union Extended, Suite 300 
Memphis, TN 38112-4417 
901/324-6116 FAX 901/320-3082 
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Tech survey 
I just finished reading your July issue of 
CTand was not surprised by the answers 
given to the "Tech survey." During my 
training at Denver for "tech one" I had the 
opportunity to meet people from all over 
the country. Everyone agreed that there 
was not a uniform way of training, respon-
sibilities were varied and of course pay dif-
fered. Ken Deschler was surprised. Send 
a survey out in one of your future issues 
for the guy on the pole to fill out and I bet 
there will be a lot of surprised people. 
I would like to see more space devoted 

to issues such as reregulation, future of 
our industry and what type of training 
people should pursue. I feel that your 
magazine could interview key figures in 
the industry and get their perspectives on 
key issues, talk to managers and how they 
run their systems and how the chief techs 
train and run the tech department. 

Michael Lofaso 
Champaign, Ill. 

Service 
I was extremely impressed after reading 
your "Editor's Letter" in the July issue of 
CT regarding service. I am a 20-year 
veteran of CBS and ABC network TV and 
find it refreshing that a person of your 
renown would criticize the service ele-
ment of the cable industry. 
I certainly will take future note of your 

column as I think it is about time that the 
"real world" element comes out. There are 
problems in every industry and to date the 
cable industry has been a bit lax on deal-
ing with the paying public. 

If the cable industry can come to grips 
with the customer base as the larger 
stores and malls have, possibly service in 
general will improve. 

Your honesty is delightful. Keep up the 
good work. 

Wayne Wicks 
Littleton, Colo. 

More service 
I am writing a response to your editorial 
that appeared in the July issue of Com-
munications Technology. Like you, I am 
appalled when a potential customer (or 
current customer) receives poor treat-
ment, as did the member of your staff. It 

seems that the cable TV industry is great 
at servicing 99 percent of our customers. 
However, there is 1 percent that gets 
stepped on. Most service businesses suf-
fer this problem. 

Problems involving contract installers 
occur often. It is up to the cable operator 
to follow through and manage the contrac-
tors. Your unburied drop is also a typical 
problem. The note for the drop to be 
buried was probably not entered into the 
computer system and, therefore, no work 
order was generated. I am not making ex-
cuses for any cable operator—I share 
your concerns. 
I would like to take serious exception to 

one point you made in your editorial. You 
noted that you disconnected your service 
with United Cable. I am very concerned 
that you are the editor and vice president 
of a cable engineering trade magazine 
and you do not have cable service! 

First, how can you be totally informed 
about our industry if you do not have ser-
vice in your home? Your bad experience 
with United Cable prompted an editorial 
that challenges cable operators. Can you 
continue to fairly comment on service to 
subscribers if you (and some of your staff) 
are without service? 
Second, cable is an optional product. 

We are not in every home, therefore we 
must work harder at servicing our cus-
tomers. You publish an industry trade 
magazine. I firmly believe that you should 
be connected. Maybe your company 
should pay for employees' cable. Either 
way, it seems vital that you and the staff 
of Communications Technology be a part 
of the cable TV viewing public. 
You are the editor at one of only two 

cable TV engineering publications in the 
country. How can you possibly not sub-
scribe to cable? I trust that you will see my 
points as constructive criticism. I read and 
respect your publication. 

Thomas B. Stark 
Director of Operations and Engineering 
Cable TV North Central 
Roseville, Minn. 

Editor's note: Our editorial staffer finally did 
get her cable hooked up by Mile Hi, but 
only after someone here who knows some-
one there made a call and "pulled a few 
strings." Unfortunately, members of the 
general public seldom have that luxury. As 
for me, I remain a non-subscriber and my 
drop still isn't buried. But I assure you, 
understanding customer service industry-
wide doesn't require me to be a subscriber 

Video page generator 
I read with considerable interest your 
review of the VIDG video page generator 
in the June 1990 issue of Communications 
Technology, "CT's Lab Report." 
I own and operate a rural village cable 

system-66 subs, 104 passes—in Neb-
raska.1 have been using asimilar system 
for several years to generate pages of text 
and control a system line 21 decoder from 
Public Television. In addition to the text 
I use the system to display current time, 
temperature, maximum/minimum tem-
perature, mean temperature and pre-
cipitation, and maximum/minimum tem-
perature and precipitation for the past 24 
hours all with an expanded VIC 20 (Com-
modore). 
The video output from the computer 

feeds a Channel 4 modulator and the 
audio comes from the NOAA 24-hour 
weather service. It also is possible to have 
another source of audio that is controlled 
by the computer. 
Also the program will dump to printer, 

if desired, all the meteorological data 
whenever the current temperature 
changes so I have a record. I am going to 
add to that program the heating/cooling 
degree days for forecasting energy usage. 
The program is written in BASIC with a 

dwell time of about 15 seconds per screen 
and I am also writing a temperature cali-
bration section for the temperature 
sensor. 
The only real problem is that I did not 

include a write to disk of the text, there-
fore it is volatile. It would be no problem 
to include it and expand the number of 
pages. So far all I require is two pages of 
eight lines each plus the one page of 
meteorological data. Expanding the 
number of pages is a very simple task. 
I have not included all the details of the 

system I have developed but the price was 
right: $25 for a used computer, about $100 
for the disk drive and maybe $30 for the 
parts to assemble the control section. 

If you are interested in any further 
details I will be pleased to pass them on 
to you or your readers. It isn't the fanciest 
program ever written and I am sure a pro-
fessional could rewrite it in a more com-
pact form but it does a pretty good job. 

It is a pleasure reading your publication. 

George W. Ketner 
Factotum 
Ketner Electronics Inc. 
Stella, Neb. 

16 OCTOBER 1990 COMMUNICATIONS TECHNOLOGY 



OPTICAL SOLUTIONS THAT 
OPTIMIZE PERFORMANCE 
Magnavox has a line of sophisticated fiber optic prod-
ucts, including transmitters, couplers and receivers, 
that work in unison with your RF equipment to bring 
cost-effective fiber optic quality to your coaxial sys-
tem. The result is a system with higher subscriber 
satisfaction and plenty of room to grow. 

AM fiber optic products are 
currently available in rack mount 
and strand mount configurations. 

By upgrading with fiber optics you boost system 
capacity, reliability, quality and profits. By using 
Magnavox you get a quality system designed by fiber 
optic professionals. 

So, bring your cable system into the 21st century 
with the Magnavox Fiber Optic System. Call your 
Magnavox representative to find out more. 

MAGNAVOX 
CATV SYSTEMS, INC. 
100 Fairgrounds Drive, Manlius, NY 13104 
(315) 682-9105 Fax: (315) 682-9005 
Call 1-800-448-5171 (In NY State 1-800-522-7464) 
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From design to dish 
By Paul F. Beeman 
Vice President-Engineering, TVN Entertainment Corp. 

The concept of direct broadcast satellite 
(DBS) services has been with the satellite 
industry for many years. In fact, there have 
been several attempts to create, market 
and manage a DBS, or more appropriately 
direct-to-home (DTH), business in the last 
five years. Currently there are at least four 
major players in the next phase of evolu-
tion of DTH business. They are, alphabet-
ically, K-Prime, Sky Cable, Sky Pix (all Ku-
band services) and TVN Entertainment (a 
C-band service). All these services and 
those in the wings still being designed, 
can be seen as complementary services 
to the cable TV industry. 
TVN's concept is to offer 17 channels 

of programming to the home TVRO mar-
ketplace. These channels will be 10 pay-
per-view (PPV) movie/event channels, six 
basic channels (program services offered 
within the monthly cost for TVN) and one 
unscrambled promotional channel for the 
movie/events currently being offered by 
TVN. 
The paramount issue any pay service 

has to contend with is that we cannot have 
a pay service if we can't get paid. The 
following are the technological hurdles 
the engineering group of TVN had to over-

come and the direct impact on the busi-
ness aspects of operating a DTH network. 
There were several major engineering 

or technological subsystems required at 
the onset of development. In a macro view 
they were: 

• receipt and high-speed implementa-
tion of the consumer's order, 

• control of activation and deactivation 
of consumer descramblers; 

• development of a cost-efficient de-
scrambler utilizing high-speed ad-
dressing, and hard video and audio 
scrambling; 

• a system that is secure and resists 
"economic" pirates that pose a finan-
cial impact on the business plan; and 

• a consumer friendly descrambler that 
is easy to implement with a wide vari-
ety of home satellite receivers, inte-
grated receiver descramb lers (IRDs), 
and consumers' entertainment equip-
ment (TV set, video monitor and stereo 
sound system). 

Ordering and billing 
The requirement of high-speed receipt 

and implementation of a consumer's re-
quest to view a program obviously meant 
capturing a large amount of data in a very 

short period of time. We decided to use 
AT&T's automatic number identification 
(AN I) technology to obtain the first piece 
of required data—the telephone number 
from where the consumer is placing a 
viewing order. 
The second piece of information re-

quired is the movie or event the consumer 
wants to watch, preferably requiring no 
intervention from the consumer. We did 
not want the consumer to call a specific 
phone number and enter a PIN (personal 
identification number) or a number to in-
dicate the chosen program. Reaching this 
point meant using a separate AN I phone 
number for each of the channels or (in our 
concept) "theater." Therefore, when a 
consumer calls an ANI telephone number, 
the information passed on to our control 
system would be indicative of the con-
sumer's actual order. For example: 

Data transmitted to TVN = 
21255512344886 

Where: 
212 = area code 
5551234 = originating phone number 
4886 = last four digits of number called 

We now know who called and the movie 
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Let's face it. Most distributors claim to stock everything you could ever 
need in CATV equipment. 

We don't. 

What we do stock is the most complete line of headend equipment in 
the industry. Satellite receivers. Modulators. Processors. The entire 

range of truly essential headend equipment you need to stay in busi-
ness or get started. Including the most-trusted names in the industry. 

Blonder-Tongue. Sony. R. L. Drake. General Instruments. Cadco. Names that 
have earned your respect with years of reliable, top-quality performance. 

Better yet, we deliver. Fast. Whether you need another receiver or a 
complete headend. 

And you can depend on us for the best support and service in the industry. 

Period. 

After all, it's not what we call ourselves that makes us THE Headend Headquarters. 
It's what we deliver. 

Midwest Communications. The largest distributor of video equipment in America. 
And your Source for headend equipment and complete video systems. 
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"The paramount issue 
any pay service has 
to contend with is that 
we cannot have a pay 
service if we can't 
get paid." 

or event the consumer wants to watch. 
One would think that after receipt of an 

order the next step would be to authorize 
the consumer's descrambler. Actually, the 
next step is to query the billing computer 
systems to ascertain whether that house-
hold paid their last bill. If their billing status 
is satisfactory, then the descrambler is 
authorized. 
The speed of the transaction to this 

point is limited by the capacity of the ANI 
system and the computer control system 
sending the authorization data to the 
scrambler for transmission. Currently, the 
ANI capacity is 1,440 calls per second per 
telephone number. The computer control 
system has a capacity of 14,400 per sec-
ond. (That is not a typo!) As more sub-
scribers sign onto the system, AT&T will 
keep pace with the capacity of the ANI 
system. 

Descrambler development 
The device we chose had to be compat-

ible with consumers' current TVRO and 
entertainment equipment. This simple re-
quirement meant that video, audio and RF 
inputs and outputs had to be incorporated 
in the descrambler design. This allows a 
consumer to route baseband video and 
stereo audio through the descrambler 
from an external source. 
Composite video (unclamped, unfil-

tered, de-emphasized) also is brought into 
the descrambler and a buffered output is 
provided for use with another descrambler 
or subcarrier demodulator. RF switching 
also is available to select the built-in TV 
modulator (Ch. 3 or 4) signal or external 
source, VCR, IRD, etc. 
Ease of control of the descrambler also 

is extremely important to maintain con-
sumer friendliness. Each descrambler is 
controlled via an infrared hand-held 
remote. The remote control commands 
such features as current available pro-
gram for purchase; next available pro-
gram for purchase; a help screen giving 
the customer the serial number of their 
descrambler (bar code), uplink identifica-

tion, signal strength and telephone num-
ber to call for assistance; and function 
controls including audio source selection 
(Dolby stereo, two-channel mono based 
on the audio of audio Ch. 1, two-channel 
mono based on the audio of audio Ch. 2, 
subcarrier audio that allows for bilingual 
audio on subcarrier), parental password 
and local rating ceiling. 
The most important concern regarding 

the descrambler was authorization and 
deauthorization of the correct descram-
bler and consumer. To ensure that TVN 
always had an accountable person for 
each descrambler, two facts became ap-
parent immediately. First, the ownership 
of the descrambler should always be 
maintained by TVN. The consumer will 
pay a monthly charge to cover amortiza-
tion of the descrambler, maintenance on 
the descrambler if it requires repair and 
basic programming. 
Second, as noted before, when AT&T 

passes the ANI information on to TVN we 
receive a data packet containing the 
phone number of the consumer request-
ing authorization. This phone number 
must match exactly with the registered 
number in the control computer for each 
descrambler. For example, John Doe sup-
plies the following information at time of 
registration for a descrambler: John Q. 
Doe, 123 Any Main St., Anywhere, Calif. 
98767, (213) 555-1234. When John Doe 
calls an 800 ANI number to order a movie 
in Theater 1-10, calling from the phone 
number registered, and he is current with 
the billing computer, he will be authorized 
for the event/movie requested. However, 
if he calls from his neighbor's home, the 
ANI packet received at TVN will have an 
unregistered phone number and therefore 
the control computer will not be able to look 
up a descrambler address to authorize. 
Remember, you cannot have a pay-per-
view service if you can't get paid! 

Security and scrambling of the program 
content were the initial building blocks of 
the TVN project. We wished to have 
several key features in the scrambling 
technology. They were: 
• high-speed addressing over the 

satellite link, 14,400 units/second/ 
channel achieved. 

• hard video scrambling in which each 
field of video is broken into two blocks 
of 120 lines per block; lines are ran-
domly changed in position within each 
block; scrambling pattern changes 120 
times per second 

• hard audio scrambling 
• individual descrambler control, group 

and area control for authorization, 
blackouts, authorization of multiple 

channels of programming simultane-
ously 

• large number of program tiers 
After reviewing the technologies in place 

at the time the project began, TVN licensed 
the Leitch ViewGuard technology with 
necessary modifications to "consumer-
ize" a descrambler. 
The first change in the ViewGuard tech-

nology was replacement of the standard 
digital audio subcarrier with digital stereo 
audio in the baseband of the video signal. 
The result was digital stereo audio trans-
mitted as four level pulse amplitude 
modulation on the back porch of the hori-
zontal blanking interval. The digital format 
would be Dolby Laboratory's ADM (Adap-
tive Delta Modulation) technology. 
The second change was to reduce the 

cost of the analog-to-digital (ND) and the 
digital-to-analog (D/A) converters, and to 
encompass the vast majority of the digital 
processing of video and audio into a sin-
gle ASIC (application specific integrated 
circuit). The result of research and devel-
opment in ND and D/A converters was a 
cost reduction of a factor of 25. The ASIC 
when it was completed would include in 
excess of 12,000 gates. 
The descrambler, excluding input and 

output buffer amplifiers and switches, can 
be broken down into input filter section, 
ASIC, secure microprocessor, Dolby ADM 
circuit, character generator circuit and 
output filter. 

Putting it all together 
Up to now we have dealt with TVN's D-

CODE project as a single entity. In fact 
several major companies played key roles 
in pulling the entire project together. Each 
had its own unique specialty that allowed 
the project to mature from a concept into 
a final product directed at the nearly 3 
milion consumer TVROs in the United 
States. 
The team is: 
• AT&T: TVN utilized AT&T's ANI tech-

nology to collect the data required to 
process the consumer's order. The 
concept of 17 channels of C-band 
DBS is made possible due to TVN's 
ability to lease 17 transponders on a 
single satellite, in this case AT&T's 
Telstar 303. Message traffic had to be 
relocated by AT&T to make 17 trans-
ponders available. 

• Leitch Video International: Leitch's 
role was to evolve the current View-
Guard technology to reflect the 
changes required in audio transmis-
sion and cost reduction to enable a 
consumer descrambler to be manu-

(Continued on page 44) 
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UTILITY PRODUCTS 

After September 1, 1990, 
the way you think about 
pedestals will never be 

the same. 

Pcfnei-Yggff+ANDUIR 

On September 1, 1990, 
Utility Products, the leading 
manufacturer of closures for 
the CATV industry, is intro-
ducing a new line of prod-
ucts that will revolutionize 
the way you think about 
pedestals. 

Our new Access 360° 
Pedestals will outperform 
all other pedestals currently 
on the market. 

PLASTIC OR METAL 

360° ACCESS 

GREATER STABILITY 

GREATER VOLUME 

Find out how Access 
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group at 708-455-8010 or 
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for more information. 
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Fiber-optics vs. 
satellite distribution 
The cable TV industry has used satellites for distribution of cable 
programming since the mid-70s. Fiber optics is now beginning 
to play a part in the transportation of programming for the major 
broadcast networks and it's entirely conceivable that this 
mechanism could become part of the way systems are linked 
up with major cable programmers in the future. 

Vyvx (pronounceef "vih' vix") National Video Network, a sub-
sidiary of the Williams Telecommunications Group Inc., has been 
providing backhaul service since January for ABC, CBS and NBC, 
and is now doing so for CNN. Vyvx uses WilTel's 11,000-mile na-
tionwide switched fiber network (Figure 1) for backhaul signal 
transportation and is laying the groundwork for signal distribu-
tion (e.g., broadcast networks to affiliates). Under consideration 
is the possibility of also distributing cable programming to head-
ends using fiber instead of satellites. 

By Ray Sensney 
Vice President, General Manager, Vyvx National Video Network 

Microwave and telephone circuits provided the only means 
of network TV distribution before the advent of satellites. This 

was an effective method; however, there were difficulties in 
reaching some areas of the country. Thus, satellite technology 
evolved and broadcasting saw an opportunity to reach all areas 
of the United States with improved quality. 

Satellite TV distribution allowed networks to send signal from 
the broadcast point (uplink) to a satellite, which then retrans-
mitted the signal back to Earth to local TV stations across the 
country. The local station has a receiving antenna (downlink) 
that is aimed at the satellite to receive the network's signal. This 
process is referred to as point-to-multipoint distribution. 

Most of the major networks, such as CBS, ABC and NBC, have 
depended primarily on satellite transmission since the early 
1980s to meet their broadcast distribution needs. Satellite tech-
nology has served the networks' needs well; however, the limita-
tions of the technology have become apparent. Today, the net-
works' concerns regarding the distribution of their broadcast 
signals are shown in Figure 2. 

Reliability 
Reliability is of key concern to networks or any other sender 
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A comparison of fiber vs. satellite 

Issue Fiber 

Quality 64 dB S/N returned 

Reliability 99.999% uptime 

Security Inherently secure 
from interception 

Costs 
Initial Last-mile installation 

typically $500 to $1,500 
per point 

Monthly $4,500 to $110,000 
depending on distance 
and terms 

Hourly $400 

Availability Nationwide long haul 
is wide open 

Satellite 

50 to 60 dB 
S/N returned 

Inherently weaker: 
• Rain attenuation 
• Sun transit outages 
• Earth-based micro-
wave interference 

Easily intercepted; 
security requires 
scrambling 

Uplink can cost $300,00 
to $500,000 

$50,000 to $150,000 
depending on satellite 
availability and terms 

Comparable—$200 to 
$780 depending on 
vendor, satellite, rate 
period, etc. 

Slightly constrained; 
future capacity is 
contingent upon 
launches in 1992 
and after 

of TV signals. Satellites provide networks with the capability to 
control their distribution and switching, substantially eliminating 
the telephone calls and coordination of people with the old micro-
wave distribution system. Although reliability is improved, con-
cern still exists about the switching required to avoid satellite 
sun outages and the potential for rain and adverse weather to 
affect the satellite signal. In the event of an outage a loss of 
critical signal occurs. 

Satellite networks are not inherently redundant. The minimal 
but real possibility exists of a catastrophic loss of one or more 
satellites. Due to the recent number of satellite launch failures, 
including the catastrophic loss of the space shuttle Challenger, 
the communications industry has seen a decline in the number 
of satellites and transponders. To compound the problem, the 
Reagan administration issued a presidential order in 1986 pro-
hibiting the launch of commercial satellites from future space 
shuttle missions. 

Fiber-optic networks are very reliable for TV transmission. The 
Williams Telecommunications Group's fiber-optic network used 
by Vyvx is engineered to 99.999 percent availability. Unlike 
satellite transmission, fiber-optic networks are not affected by 
sun outages and adverse weather conditions because they are 
made of glass. Segments of the network are buried in decom-
missioned oil and gas pipelines for enhanced protection. Re-
dundant routes are available to protect transmissions. 

Security 
Security of TV signals is becoming an extremely important 

issue. "Hackers" have interfered with signals as well as received 
proprietary signals. To major networks, cable companies and 

businesses, security is a multimillion dollar concern. The Motion 
Picture Association of America estimates that more than $320 
million is lost annually in the United States due to satellite piracy 
and cable TV theft. Millions of dollars are spent on scrambling 
equipment to prevent unauthorzed reception, interference and 
theft. 

Satellite TV signals can be disrupted or received by virtually 
anyone with the right knowledge and equipment. And, as the 
technical capability to interfere with these signals becomes more 
prevalent with the increasing number of uplinks in the nation, 
it's almost certain that the number of occurrences will increase. 
The law governing unauthorized reception and theft of satellite 
signals also is vague and hard to enforce, further contributing 
to the problem. 

Fiber optics provides a secure TV transmission medium be-
cause signals cannot be intercepted. This security offers major 
networks, cable companies and business TV networks tremen-
dous advantages, including cost savings. No scrambling equip-
ment is required to prevent unauthorized interception. 

Cost 
Fiber-optic and satellite transmission offer comparable costs. 

Consider these current cost comparisons. Initial set-up costs 
to transmit over fiber only require $500 to $1,500 per last-mile 
connection. A satellite uplink costs about $300,000 to $500,000. 
Monthly full-time fiber transmission will range in cost from $4,500 
to $110,000 compared to satellite transmission costs of $50,00 
to $150,000. Hourly transmission costs are also equitable, with 
fiber costing approximately $400 per hour compared to $200 
to $800 an hour for satellite. However, within the next several 
years, the advantages of using fiber in terms of cost and services 
will increase substantially. 

Broadcast signals are currently sent to major markets via satel-
lites, microwave links or long-distance circuits. These methods 
all require a high degree of coordination. A major limitation is 
that many affiliates do not have the necessary equipment (uplink 
capacity) to transmit their own signals via satellite. Since the 
equipment cost to acquire this capability is a minimum of 
$200,000 (satellite news gathering truck), affiliates are limited 
as to what programs they can transmit to other affiliates. 
TV stations would like to broadcast their own news material 

to other stations to enhance the r market position. Typically, when 

(Continued on page 46) 
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Filling the void 
with wireless 

By Marty Jeffery 
Vice President-Marketing 
Microwave Distribution Systems 

Remember when the broadcast industry 
felt cable was not viable? Some had a 
tongue in cheek attitude—and it persisted 
for years. In some ways nothing has 
changed. Yes, cable is believable now, but 
guess what? Those same "cable rebels" 
are acting exactly like their broadcast 
predecessors did (and are still doing in 
many cases) toward alternative delivery 
methods. They, like the people that be-
lieved flight was impossible, have re-
mained unable to accept any changes in 
the status quo. So why are some of the 
"old school" rethinking wireless cable? 
By and large, most cable franchises 

face a similar problem: Small and rural 
markets are in many cases just too expen-
sive to hard-wire for cable TV. It's agreed 
that this situation has been frustrating, but 
it also may be dangerous. This danger lies 
in the fact that a competitor may obtain a 
license from the Federal Communications 
Commission for service to rural and 
underserved areas. This license could 
place a wireless operator right in your own 
backyard. 

Today's low power wireless systems 
have the capacity to deliver premium, pay-
per-view and, yes, even high definition TV 
signals. True, at present only 31 or so 
channels are allocated, but when it's "no 
fat" (i.e., market sensitive) programming 
that is priced right, then that outlying wire-
less system could soon establish itself and 
boom into a franchised territory with sub-
sequent erosion of a hard-wired system's 
precious subscriber base. 

The technology exists 
Unlike futuristic glimpses of high power 

satellites and 100-channel direct broad-
cast systems, this technology is being 
marketed now. FCC-approved, this 

patented low power microwave technol-
ogy is the brainchild of the communica-
tions giant GEC Plessey Telecommunica-
tions (Canada) Ltd. Getting away from ex-
pensive combining and filtering networks, 
the system uses only one broadband 
amplifier for each eight-channel block, 
eliminating the need for diplexers and 
over 50 percent of the components re-
quired for conventional high power micro-
wave TV signal delivery. Start-up cost is 
as low as $8,300 per channel to implement 
at the headend; complete receive-end in-
stallations can be made for as low as $250. 
Low power doesn't necessarily mean 

limited reach. Even at only 1 watt per 
channel, a well-engineered system will 
cover over 1,100 square miles with a pic-
ture quality rivalling that of the best possi-
ble cable delivery system. Rather than 
giving another party the opportunity to 
compete for your subscribers, this could 
be the answer to some of those nagging 
extension problems. 

Why wireless now? 
Although wireless has been around for 

a while, it has been plagued with many of 
cable's early problems. Many wireless 
operators simply over-leveraged their 
fledgling companies and the result was 
predictable. Another reason for the slow 
development was a lack of key program-
ming. However, these problems appear to 
have been resolved. 

"As most cable 
operators know, there 
is more than one way 
to skin a cat." 

As well, it seems that the FCC and 
Chairman Al Sikes are squarely on the 
side of more competition for the cable in-
dustry and, therefore, in favor of alternate 
sources of delivery. Sikes is making the 
way easier for licensing MMDS and reli-
able sources claim that more frequency 
allocations are imminent. 
The relative low cost of this system 

means financing isn't the major hurdle 
that it used to be. The lower towers re-
quired in LMMDS (50-160 feet) and prod-
uct availability translate to speedy imple-
mentation once an operator receives a 
license. In other words, the technology 
has truly become "bite size" —markets of 
150 subscribers can show a profit. 

Taking the offense 
The question is who will provide this 

service? Perhaps only time will tell, but the 
best defense is often a good offense. 
Cable operators can retransmit signals 
from an existing trunk line, therefore much 
of the costly headend receive equipment 
isn't duplicated. Like newspapers, cable 
operators could offer different city and 
rural programming packages. Programs 
of more specific interest to the rural viewer 
could be an option depending on oper-
ator's flexibility and target market demo-
graphics affecting viewership. 
No existing cable operator wants to see 

an eroding subscriber base or a curtail-
ment of future growth. If any outskirts 
operator should decide to provide a "no 
fat" premium programming package into 
a specific franchised area, the cream of 
that franchise might well be skimmed off 
the top. A well-run system with proper pro-
gramming is hard to beat. Unless com-
pletely encumbered in FCC red tape, the 
future for extending and filling "voids" 
could be very profitable. As most cable 
operators already know, there is more 
than one way to skin a cat. CT 
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WHY CLONE AROUND. 
CHECK WHAT YOU GET FROM 
HUGHES FOR THE SAME PRICE. 

HUGHES The Clone 
Widest range of equipment and prices 

Free proposals and applications engineering 

Comprehensive hands-on training seminars 

Maintenance manuals and schematics 

Field upgradable equipment 

Spare parts availability 

Full systems warranty 

24-hour service hotline V 
Customer serviceable equipment 

Field service and sales personnel throughout US 

Widest range of applications and performance 

World leader in CATV systems for 24 years 

Complete 3-hub system for $95,000 

For about $95,000 you can buy a complete 3-hub 

microwave system from Hughes Aircraft Company... 

or you can buy a substitute without all the extras 

listed above. 

With Hughes, you get to choose exactly the 

right system for your particular needs and 

budgets. And, when you select Hughes, 

the world leader in AML systems for over 

20 years, you know you'll always have a 

source you can depend on. 

So, if you'd like to get more than just a 
low price, call Hughes Aircraft Company, 

Microwave Communications Products: 

(800) 227-7359, ext. 6233. In California, 

call (213) 517-6233. In Canada, call 

COMLINK Systems Inc., Oshawa, 

Ontario, (416) 436-8888. 

-Weed ArniAmio 
-10ffl. ineeVae-

lit us at the Mid-America HUGHES 



Sorting Out 
CATV CAD: Part 1 
This article focuses on a myriad of complex CATV design 
issues you might encounter using the personal computer as 
an engineering tool to overcome the tedious and wearisome 
tasks of designing broadband systems by manual 
means—the calculator. PC design software tools are 
becoming popular for CATV design solutions, but there are 
many who still have little understanding of computer-aided 
drafting (CAD). 

This article has been prepared in two parts. In this first 
part, we explore a short history of cable design, the evolu-
tion of the calculator for design, how computers entered into 
the design arena, and then various managerial issues that 
interact with the decision to computerize the design depart-
ment. 

In Part 2, we'll look at the various features of cable design 
software that will help you gain important insight in making a 
purchasing decision. In addition, we'll examine the issues of 
training, technical support, hardware requirements and map 
conversions. 

By John S. Gutierrez 
President, ComNet Co. 

Before we begin our journey into the history of cable 
design, let's clarify what CAD is. It has nothing to do with 
design though there are similarities. Drafting, as taken from 
the dictionary's definition of the word draft, means to draw or 
to sketch. Design means to plan for an expected outcome. 
When CAD was originally introduced it was targeted for illus-
trators and architects. CAD was a solution to overcome the 
tedious drudgeries of mechanical drawing and it made draft-
ing tables, T squares, compasses, rulers, stencils, pencils, 
ink pens, mylars, etc., a thing of the past. (This should sound 
familiar to many CATV designers.) CAM was added to the 
term CAD to become CAD/CAM, which means computer-
aided drafting and computer-aided manufacturing. Now 
comes CAE (computer-aided engineering). But wait, there's 
more. There's CASE (computer-aided system engineering), 
CADD (computer-aided design drafting), CALS (computer-
aided acquisition and logistics support) for DoD applications, 
and who knows what else. Perhaps it will be CAED for com-
puter-aided engineering drafting. For our purposes, let's just 
call it CAD to put an end to this confusion. Now, for a little 
history of cable design. 

Then there was twin lead 
In 1948, when Ed Parsons of Astoria, Ore., set out to 

improve his TV reception by installing a TV antenna on a hill-
top, he discovered he had more signal than was necessary 
to operate one TV set. Connecting his neighbors along the 
twin lead ladder cable route (probably on cedar fence posts 
and from rooftop to rooftop), he became the first CATV oper-
ator. 

Splitters and taps for TV home distribution were practical-
ly unheard of then and Parsons probably made cable con-
nections as direct cable splices. Who cared about design, 
signal losses, tilt, drop specs, ghosts, mismatches or return 
losses? It was all trial and error. When TV reception was 
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behind a mountain anything was an improvement. Parsons 
improved his system's reliability and expanded his service 
area. Soon, many entrepreneurs would follow his idea, and 
would eventually develop a scientific approach to designing 
a system for that expected outcome. 

Twin lead wire of the 300 ohm variety was replaced by 75 
ohm coaxial cable. Single-channel vacuum tube amplifiers 
were ganged into a small ventilated chassis that provided 
some form of "expected" unity gain and tilt compensation. 
These pole-mounted amplifiers were spaced in accordance 
to calculated cable lengths (losses) and anticipated number 
of pressure taps (or vampire clamps). Pressure taps were 
attached anywhere on the cable and as near to the home to 
achieve the lowest attenuator pad value. Many homes were 
often spaced equally apart resulting in a periodicity effect, 
creating what is known today technically as a "suck out." The 
attenuation value for each pressure tap was intuitively 
guessed or made by trial and error for the best picture. If the 
picture looked snowy you just put in a lower attenuator 
value, despite the degrading effects on signal levels down-
stream. 

Distribution design was purely intuitive. In general, the 
design considerations were minimal. As these systems grew, 
they would soon live and experience a host of technical 
problems to which solutions would be created. Unfortunately, 
in the diversity of individual system economics many would 
delay or not accept the technical advancements. 

Then came aluminum cable 
The problem with rubber-sheathed coaxial cable was it 

suffered in the presence of ultraviolet light and ozone and 
rapidly deteriorated from weather elements. Aluminum-
sheathed cable of the .412-inch or so varieties came along 
to solve this problem. Unfortunately the benefits of aluminum 
cable were lessened by the vampire clamp, which remained 
in use. This continued use would later haunt many system 
operators. 

Aluminum cable looked and handled like electrical conduit 
and a new connector resembling pipe fittings entered the 
scene. Multiport taps replaced the pressure tap and were 
installed (spliced) at utility pole locations. Unfortunately, pin 
holes were left in the aluminum cable following their removal. 
RF leakage problems ran rampant in mid-channel upgrades 
and moisture ingress because the holes left by the pressure 
taps damaged the cable. 

With in-line taps having a given port value, a design could 
be calculated based on the number of homes near a utility 
pole. In addition, AC powering could be inserted into the 
cable to operate a handful of amplifiers from a single power 
source. This was the turning point where CATV design was 
to become totally engineering-oriented rather than "by the 
seat of the pants design." 

32 OCTOBER 1990 COMMUNICATIONS TECHNOLOGY 



tE4 

l 
M  g, 

M. /a e. .. .e 11 ejl, u g_ . G G, • Li e e.... - E , e k 

I • 't71 
--•• gulag 

- - - — /0/11 
r 

OGI•-• '1.-= 6 e I 
1 OAK 

.; 

- 
in- 

4 !!...... 4 I 

I 

": `. : » ' 7,,, 7, : : «¡L.- -. ,er -• ..-

I % 
e . 0 3 4 4 

k 
,-,. ...... 'Ye: ., ,,„ 

t ,, i:wi 
' —ear 
• tl din 111[•• il 

PAL 

Z. 

C' I 

AVE . 

. • 

.! ,!..t_ 

• 
a4.4444 3010«. 

• a a rc• a e. r a 
• [le • • ... /MR. 

car 
.1 

I 'GI - uer • k .V" , ii-g% e 

11-• I 

.•.', i 
-.. 

ic• 

i 

,., „ 
2 

... 

. —„ .-.... 

< 

ó , :-. 

SG2 ..e 

' .4 . •... 11 ly 1, e cm a r a . 0 e. a 

. -• e,. 

._ [EJ '-. . 
.• 

- • 

IIignIC i 

EI 
  _ _ -- -0e  _ _ — —  AVE. 

MARIPOSA 

al • 12.7 a. I) 
. t 

. . 

N 

rase • re e • 1,1 

. !kg 'r,•,:- ' 

..e. r ,,__e. r ŒC r 

'' .-Gea-, 

,. 

- 2 : 

,, 

'''it' i a a +. 

ID z,-, 
e 0 

CIE) 

i 
I 

1 
». 

.' ma ligA•G• Mt 

, 

., . 

i 

i , 

• e 

ci -• - ..: 3 .. 

6...t. e 

:•. , 

_ 

% * ,%,•,;;, 

: ,t 

8 8 
8  

• 

, 
e r. 

, am 
-• -3.e. 

— , ., . , CI  • w; h _ .0_ __ _ _8_ _ _et 
..-7 . 

A VE 

. ..: 

c e 

c 

. , 
i 

.1 

e 
....L., 

z 119 

. —h 
I 

l -e. 

, - 

, e 
t 

c 

8 

.. 4' 

C
E
N
T
E
R
 

t 

.--, _ 
eel A 

';' 

'e,"•;;' 

, si3. , 
.. 

-I 
3 ' e 

•:, - t 

. 
.... ta 

-.- 
I z ; 

e I' 

4 

"" 
i ' 

:1 
6 E u 

i - 
,... 

PjA . 

R '4' li 1., 

i '''" • 

,;* ' O -,", --, 
A 4 ' 

e e 

: % A 

"  .i 

_. 
le i tc° 
CEO 4 

a ... 

1 4- 

: 

- 

”., 

e ' 

IIl 4 

. 1 3 

. e 

0  S 

i o  

1 

‘ , 

2 

I e 
Éi § 

S
E
P
U
L
V
E
D
A
 

.__,. -• IT -a 

f--1. ---)  r-  '; um. GOAD 
1 ealeanega t pew,. . « ...o. ce na. sr. occ..... t• eno. I. err.. ern... woolen Ire 

•I ••••••'• CI roar• su. -11 2-••• e.,. . tc — o 0... *Ogg MG U2 •a1 GU 
« «1 

•••• ea RF DESIGN 82 83 84 

• A0 à 'Oars « a ,-""' 44. ' /I. •0•GG am• RILZ Mt.«. W• -0- t•AG/12 Mel 1.1Wit 1 
"›.- -/ 

-D.- mar .9.nor .11 ...r.•ce. 
cue..., >re re •••• . - - Ini • ••• R:Il 0- lg GAN 

TO t ggggg 
C2 C3 C4 

o, , ...  .. . a • r•• . 4 • nage/pegga• R. .• /appal. ea og .... augggegu. .0 .o. 

g ,.. rug gad • G, at tog} te, 
,,,, ,.., 
Gagnt WM., age 

4,- .4rg ..,-.44 t. .4, co, ,.. 0 .,.,4,, ,,,, ...". 11,UK S•uu -1 R (MY Neu • G, ----- per oc• L•sr evr•p c.f., ..... D2 03 04 

Creating a system design using computer-aided drafting is becoming increasingly popular in cable. 

Would CATV design become standardized? How were 
the intuitive cable designer and technician attitudes going to 
be changed to cope with deterministic design methods? 

Other changes came fast. When the investment commu-
nity got a sniff of this great and promising market, they 
wooed the small time operators. Who had ever heard of 
MSOs and operators wearing pin-striped suits or a tie? Many 
family-owned (mom-and-pop) CATV operators welcomed the 
corporate buy outs. Eventually, MSOs would merge or buy 
out each other in frenzied acquisitions that would eventually 
create future problems. Modernizing every aspect of CATV 
operations was at hand and the adding machine became an 
essential CATV design tool. 

Then came the calculator 
Adding machines, as they were called, were the primary 

tools of trade for bankers, accountants and the Internal Rev-
enue Service. The scientific community favored the slide 
rule. Eventually, the adding machine featured slide rule func-
tions and the adding machine became the calculator. For 
cable design, the calculator was to became the substitute for 
the intuitive and trial-and-error approach. Of course, solid-
state technology made the calculator smarter. Soon they had 
memory and could be programmed to solve complex prob-
lems. They became battery-operated and could be used out 
in the field. 

In a simple design approach you would start a cable 
design with a known RF level in dBmV, then subtract from 

that level the cable dB attenuation to a tap point. A tap value 
would be selected based on an expected dBmV drop level to 
the TV set. The tap had a known insertion loss and was sub-
tracted from the known tap input level. These calculations 
would be repeated again and again for every required tap. 

When levels became too low an amplifier was added. In 
this manner, the total accumulated losses preceding the 
amplifier would be recovered by the gain of the 
amplifier—thus the unity gain concept. 

The main design concern was the loss at the highest fre-
quency of 211.25 MHz. The 54 MHz band edge was of no 
real issue. The early tube-type amplifiers had only limited 
provisions for plug-in pads or equalizers or none at all. 
These amplifiers had band separators with several tubes 
allocated to a frequency band. Each of the bands could be 
individually adjusted for gain. These independent gain 
adjustments over the amplifier's bandwidth overcame the 
cable tilt. The trunk also served as feeder. Automatic gain 
control (AGO) was not common and technicians spent most 
of their time adjusting amplifiers to the seasons. 

Later, these amplifiers would evolve to become solid-state 
with broadband or wideband capabilities, embracing the 
entire bandwidth of Ohs. 2-13, AGO and using plug-in pads 
and equalizers. Now cable designers had to calculate for tilt, 
which would result in designs taking twice as long because 
of the lower band edge calculations. In time, the band edges 

(Continued on page 48) 
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Managing 
construction projects 
By Ron Cotten 
CEO, Engineering Technologies Group Inc. 

While the need for CATV new-builds is 
clearly tapering off in our maturing 
domestic market, rebuilds, upgrades and 
plant extensions have become an ever 

present fact of life. Construction con-
siderations therefore continue to operate 
as a primary constraint in the industry. Yet 
cable construction management is by no 
means a simple matter. 

During cable's early years, rebuild/up-
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grade activities were primarily driven by 
the evolving technology. Today, however, 
mature market demands for greater chan-
nel loading capacity, improved quality and 
reliability of transmission, and features 
such as two-way interactive capability 
have become increasingly important deci-
sion factors. To complicate things even 
further, an existing subscriber base must 
now be assured of uninterrupted service 
during any and all construction activities. 

To achieve the desired objectives in the 
specific mix unique to each setting, cur-
rent technology presents a complex array 
of highly refined and highly interrelated 
options in system architecture. In this 
environment, professional engineering 
decisions and solid project management 
have become essential to the successful 
completion of a market-tailored, cost-
effective rebuild or upgrade project. 
One important factor governing the in-

itial planning stage relates to the internal 
resources available to the system. A few 
operating companies have sufficient in-
ternal resources (system level or MSO 
directed) to do total rebuilds/upgrades, 
some have virtually no internal resources, 
and most fall somewhere in between. 
However, under almost any realistic 
scenario, outside contractors are likely to 
be used to assist in one aspect of the proj-
ect or another. 
The type of contractor used and the 

nature of the operator/contractor relation-
ship will depend upon the system's avail-
able internal resources, once again, and 
on the degree of oversight and/or partici-
pation the system staff is willing and able 
to commit to the subcontracted portions 
of the project. 
As a general rule, rebuilds and up-

grades will include the following activities, 
any of which can involve the use of sub-
contractors: 

• needs assessment and business 
plan, 

• detailed assessment of existing plant, 
• engineering analysis and develop-

ment of system architecture, 
• vendor selection, 
• mapping, walkout and makeready 

assessment, 
• system design, 
• aerial and underground construction, 

testing and proof of performance, drop 

34 OCTOBER 1990 COMMUNICATIONS TECHNOLOGY 



transfer/drop rework, and wreckout, 
and 

• employee training for new technologies 

Here, it may be useful to explore areas 
where outside consulting engineering 
and construction contractors can assist in 
each of these activities. 

Needs assessment, business plan 
A first step in any construction project 

involves an assessment of needs so that 
specific qualitative and quantitative objec-
tives can be defined and a game plan laid 
out and funded to achieve them. 
Channel capacity is a primary consid-

eration. In today's market, a 450 MHz sub-
split configuration probably sets the base-
ment for channel capacity, although in 
many markets systems up to 550 MHz are 
appropriate. 

In the qualitative area, as defined by the 
carrier-to-noise ratio (C/N) and composite 
triple beat (CTB) distortion, trade-offs are 
also possible. For example, in an area 
where off-air broadcast is poor and com-
petition from other video providers is not 
great, a C/N of 46 dB and CTB of —52 dB 
delivered by the converter is probably 
appropriate. In major metropolitan areas 
where competition for the video entertain-
ment dollar is more intense, those perfor-
mance objectives might be tightened to 
a 50 dB C/N and —54 dB CTB ratio. 
Channel capacity and performance ob-

jectives are directly related to the level of 
capital expenditures committed, which in 
turn should be directly related to the pro-
jected needs and revenues of the relevant 
market. 
Whether subcontracted or not, a 

thorough engineering analysis is essen-
tial to ensure that the business plan ob-
jectives are optimal and will be achieved 
at the minimum cost. Consultants can be 
helpful in presenting and guiding selec-
tions from a menu of state-of-the-art 
options. Current strategies are likely to 
involve customized hybrids of fiber-optic, 
microwave and advanced amplifier tech-
nologies plus compatible subscriber 
equipment—all chosen with long-range 
system goals clearly in mind. 

Assessment of existing plant 
The days of "tear the old one down and 

put up a new one" are long gone. Even 
in the oldest systems some components 
can probably be reused to help reduce the 
cost of a rebuild/upgrade. Existing com-
ponents need to be assessed, not only in 
terms of their location and condition in the 
field, but also with a view toward integra-
tion into the new project. 

"An existing subscriber 
base must now be 
assured of uninterrupted 
service during any 
and all construction 
activities!" 

Cable is perhaps the most valuable 
asset to be mined for reuse—and cable 
has a fundamental impact on the new sys-
tem's architecture. A competent assess-
ment of an existing plant requires a good 
knowledge not only of cable types, routing 
and so forth, but also of construction, 
plant architecture and system design. 
Contractors hired for this purpose should 
understand the technical strategy being 
pursued and should field qualified 
personnel. 

System architecture analysis 
The success of any technical project is 

heavily dependent on the quality of the 
initial engineering analysis. The whole 
purpose behind "engineering" is to pre-
dict how a system will work before large 
sums of money are spent so the design 
can be optimized prior to construction. 
This requires a detailed knowledge of 
cable TV technology, including repeat-
ered broadband trunking, distribution 
design, noise and distortion limitations, 
terminal technology, interconnect tech-
nology including fiber optics and micro-
wave, and satellite communications. A 
sound understanding of system operation 
also is helpful in dealing with issues such 
as thermal instabilities, maintenance re-
quirements, plant reliability, customer 
friendliness and so forth. 
There is almost always more than one 

way to engineer a project. Each viable ap-
proach should be explored so objectives 
are met at minimum cost yet within the 
framework of a long-term business plan. 
Consulting engineers offer the advantage 
of highly specialized training and an ob-
jective viewpoint, but participation by the 
system management and technical per-
sonnel is critical. A team approach en-
sures that all concerns related to the proj-
ect will be addressed and that the inter-
dependence and timing of individual roles 
will be clearly defined. 

Vendor selection 
Cable's manufacturing sector has built 

up a well-deserved reputation for high 
quality and depth, which is a byproduct 
of the dynamic and highly competitive 

business environment that has character-
ized the industry for many years. Oper-
ators benefit from this through the cost 
advantages of competitive bidding for 
system components. Engineering plant 
architectures that are not vendor-specific 
can maximize the benefits of supplier 
competition. 

However, it is important to look for the 
best value, which may or may not be found 
in the least expensive item. The initial cost 
represents only one component of value; 
the overall value of the product is deter-
mined by the cost over the life of that prod-
uct. Points to consider are: vendor prod-
uct support; maintainability; convenience 
to and preference of system personnel; 
customer friendliness; reliability features 
such as mechanical design, heat sinking 
and surge protection; compatibility 
issues; spare parts requirements; ease of 
installation; and on and on. Here, again, 
the expertise of the engineering con-
sultant can be well utilized, in helping 
system personnel develop an agenda for 
evaluating plant hardware, assisting in 
product testing and negotiating with 
vendors. 

Mapping, walkout and m akeready 
The mapping/walkout process provides 

for system data acquisition and input to 
the design phase. The general rule here 
is "the more information gathered the bet-
ter" to make it possible for the designer 
to explore a reasonable range of alterna-
tive networking approaches. 

As-builts and makeready assessments 
are often a part of the walkout process, so 
mappers should have a good knowledge 
of construction and code requirements. It 
also is important that the field personnel 
have appropriate surveying equipment, 
such as a sighting scope to ensure accu-
rate measurements and optical range 
finders for stream and freeway crossings. 
Inexperienced personnel, whether sub-
contracted or in-house, can adversely 
affect the quality of the design by not 
recognizing problems in the field. 
While strand mapping may be handled 

in-house in some cases, it is typically con-
tracted out because of the production 
nature of the field work and drafting. There 
are literally thousands upon thousands of 
bits of information involved in the mapping 
of even a small system. A solid quality-
control process is essential to avoid 
errors, which in CATV can have cost con-
sequences down the road. It also is im-
portant for the operator to anticipate that 
some field verification will almost certainly 

(Continued on page 76) 
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Outside-the-home 
addressability: 
Friendly and flexible 
By Michael T. Hayashi 
Director of Marketing, Subscriber Systems Division 

And Angela Y. Bauer 
Market Specialist, Subscriber Systems Division 
Scientific-Atlanta 

According to a study released by 
Paul Kagan Associates (2/28/90), the 
cable industry is expected to build a 
total of 69,808 miles of cable this year. 
Rebuild and electronic upgrade activity 
also is increasing for 1990. The top 50 
MSOs will rebuild 4 percent more cable 
and upgrade 29 percent more miles of 
plant this year than in 1989. No matter 
what the activity, the time is now for 
àperators to consider outside-the-home 
addressability. 

When a new-build or rebuild is in the 
plans, outside-the-home technology is 
easily implemented. Even in most elec-
tronic upgrades there will be some 
feeder respacing, allowing the opportu-
nity to pull subscriber electronics out of 
the home and make addressable 
equipment more accessible to the 
operator. 

Major plant construction occurs 
infrequently and is a capital investment 
that should last 10 to 15 years. There-
fore, the chance to consider changing 
the subscriber service method at the 
same time as plant construction is 
important. Plant design choices and 
distribution technologies employed 
need to incorporate subscriber technol-
ogy considerations as well. 

Technology 
With the possibility of enhanced TV 

formats with expanded bandwidth, 
future compatibility with subscriber 
technology is very important. Address-
able interdiction is flexible since it 
understands frequency assignments 
and is not tied to a NTSC specified 6 
MHz channel bandwidth like a set-top. 
This feature will allow for future com-
patibility with HDTV and other 
enhanced TV formats that may require 
expanded bandwidth. 

In general, the price of outside-the-
home technologies is similar to 
addressable set-tops. The trapped 
approaches are less expensive but 

have less flexibility and limited channel 
coverage. The interdiction approach is 
slightly more expensive than address-
able set-tops but will provide more ben-
efits and flexibility than set-tops and 
traps. 

In performing an economic analysis 
on subscriber technologies, there are 
pertinent factors to add to existing eco-
nomic models that will capture features 
unique to an addressable interdiction 
tap. They are as follows: 

/reduced truck rolls for discon-
nect/reconnect/spin 

/tap inefficiency factor 
/density of homes per mile of cable-
plant 

/reliability of cable drop 
/instant revenue collection for instant-
connect 

/incremental marketing revenue due 
to increased choices for program-
mingpackages 

/penetration (basic and pay) 
/commitment to 100 percent address-

ability for the plant 

The amount of additional program-
ming available is increasing. With 
today's technology, it is very difficult for 
an operator to take advantage of the 
new programming in an effective and 
cost-efficient manner to deliver and 
market the channels. With outside-the-

Addressable interdiction device for 
a single dwelling unit. 

home technology, the operator can add 
or change a trap (for the trapped base 
approach) or issue an addressable 
command with the new channel lineup 
(for an addressable interdiction prod-
uct). 

Being out of the home and out of the 
way can be a competitive advantage. 
As new competitors such as DBS or 
MMDS arise, they will need to place 
equipment in the home since the signal 
delivery is scrambled. Outside-the-
home technologies allow for differentia-
tion. Signal delivery is in the clear with 
channel denial just before entering the 
home. Therefore, cable subs will not 
need any in-home equipment except 
for their cable-ready device. 

Friendliness 
When planning the rebuild activity 

do not forget one of the most important 
reasons to consider outside-the-home 
technologies is friendliness. The 
phrase "consumer friendly" is almost a 
cliche' anymore, however the impor-
tance of this feature cannot be over-
stated. No matter how comfortable an 
operator feels with current technology, 
the bottom line remains—subs want 
something very friendly to operate and 
easy to use. 

Paul Kagan's report, The Kagan 
Media Index (May 17, 1990, pg. 5), 
shows VCR penetration was 69.1 per-
cent in 1989 and is predicted to be 
73.2 percent in 1991. With this rise in 
cable-ready devices, there is strong 
argument to get subscriber control 
equipment out of the house and make 
cable-ready sets truly cable-ready. 

For the subscriber, a set-top termi-
nal and dual remotes are not neces-
sary. Also, since the signal is never 
scrambled, a better picture quality 
should be delivered. The operator also 
presents no complications to the cus-
tomer since no in-home equipment is 
required. Finally, the same service is 
available to all TV sets in the home. 

Another advantage to outside-the-
home technology is friendliness not 

(Continued on page 78) 
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Some people think there's a lot of BULL in this industry 
about Standby Power Supplies! 

Control Technology offers a THREE YEAR WARRANTY 
plus a promotional MONEY BACK GUARANTEE on units 
purchased in 1990. 

PWM REGULATION in standby mode and CYCLE 
CHARGING are both features patented by Control 
Technology. Both are standard on the 2 battery 
Citation Il and the new 3 battery, 16 amp Citation Ill. 

What this means: 
- 15% more standby time than ferroresonant 
designs, typical 
- Longer battery life, no chance to overcharge 
batteries 
- Automatic self test; no need to climb the pole 
- High Speed Overcurrent Shutdown, short-circuit proof 
- All Aluminum with Alodine Plating and Epoxy Paint 
- Modular construction 

This Ain't No Bull 
Three Year Warranty, Money Back Guarantee 

So take your choice, the Citation II or the Citation Ill. 
The finest units ever offered to the Cable Industry 
AND THAT AIN'T NO BULL! 

Call toll free for details....1-800-527-1263 

Er Control Technology, Inc. 1881 State Street 
Garland, Texas 75042 
The PREVIOUSLY Quiet Company 

Reader Service Number 19. 



Basic AC system design 
This is the second in a series of arti-
cles that will sequentially build on each 
other and address the following gener-
al topics: basic AC design, expanding 
RF system topology (design considera-
tions with fiber) and other alternative 
architectures (designing with interdic-
tion). The first article (September 1990) 
covered basic RF design. 

By Mark Bowers 
Owner. CableSoft Engineering Services 

Basic AC system design involves 
some rather detailed concepts, howev-
er they are probably simpler than last 
month's subject of basic RF design. 
Many people struggle with AC design 
concepts, particularly in the area of 
proper power supply placement and 
loading. AC design involves some 
information and principles that we nor-
mally don't use in everyday cable sys-
tem maintenance or operation, there-
fore they may seem foreign to us. 
Because a cable system is spread over 
a wide area, there are unique problems 
in supplying operating power to its vari-
ous components. The amplifiers of a 
cable system are typically spaced 
1,000 to 2,000 feet from each other 
and cover an entire community. Each 
amplifier must be supplied with operat-
ing power, and within a fairly narrow 
voltage range. 

Because integrated circuit (and tran-
sistor) amplifiers operate on low DC 
voltages, it would seem ideal to trans-
mit a low DC voltage along the coaxial 
cable with the TV signals. This is 
impractical, however, because of 
resulting electrolysis corrosion prob-
lems. This has been verified during 
many attempts to do so in early cable 
systems of the '50s and '60s, with less 
than optimal results. 

This article will take a fresh look at 
these elements, then make several 
sample AC designs examining issues 
and overall concerns. As stated in the 
first article, this is meant to be neither 
detailed nor superficial, but rather a 
basic look examining concepts rather 
than delving into the complexities and 
formulas involved. 

To determine the expected voltage 
drop between amplifiers plus final load 
voltages we must know the cable's 
length, its DC loop resistance and the 
amount of current carried. The design 
is then carried out so the amplifier far-

thest removed from the power supply 
or inserter will always have its minimum 
required operating voltage. 

Other considerations such as power 
supply efficiency and loading, plus 
overall current drain and correct supply 
positioning also will be discussed later 
in the article. Primary topics involved in 
AC system design and layout are: 

•DC loop resistance(s) of coaxial 
cables 
•Ohm's law and cable AC basics 
•basic power supply and inserter con-
cepts 
•amplifier power and current ratings 
•amplifier tree or nodal layout 
•basic current and power calculations 
•final calculations, discussions and pre-
cautions 

DC loop resistance of coaxial cable: 
The nominal frequency of AC power is 
60 Hz. A pictorial representation of this 
is a sine wave in which each full cycle 
of the waveform occurs 60 times per 
second. At this very low frequency 
there is very little difference between 
the loop resistance of the cable mea-
sured at DC and the AC impedance 
measured at 60 Hz. Impedance is the 
total opposition to current flow at some 
frequency other than DC. Generally, as 
the frequency increases in a circuit, the 
impedance also will increase. The point 

is that 60 Hz is very close to DC, there-
fore DC loop resistance measurements 
are used in cable AC design layout. 

Most of the resistance in coaxial 
cable is in the inner conductor simply 
because it is smaller, but it is custom-
ary to specify the overall effect of the 
cable on the power supply voltage in 
terms of its loop resistance. This is a 
given length of cable's equivalent resis-
tance (center conductor resistance plus 
shield resistance) and is usually stated 
in terms of ohms per 1,000 feet of 
cable. Actual loop resistance will vary 
from a fraction of an ohm for 1-inch 
diameter cable and larger, to more than 
50 ohms for some drop wire types. 

Although strand wire does reduce 
the resistance of the cable's outer con-
ductor in system calculations, it is usu-
ally disregarded for several reasons. 
The overall amount of reduction is 
small (typically 5 percent or less) and 
this reduction does not apply for under-
ground systems. 

Ohm's law 
Any treatise on AC powering in 

cable systems needs to begin with a 
discussion of Ohm's law (E = I x R). It 
can be most simply defined by saying 
that, given the three basic electrical 
quantities—voltage (E), current (I) and 
resistance(R)—current flow is directly 
proportional to total circuit voltage and 
inversely proportional to total circuit 
resistance (I = E ÷ R). 

This is probably the single most 
important and basic theorem in elec-
tronics because it explains so much of 
circuit operation. It is simple and easily 
understood, yet forms the basis for 
highly complicated theories and cir-
cuit/system analysis. Ohm's law is 
shown more fully in Figure 1. 
A law concerning power can be 

Figure 2 
Power supply 

60 
VAC 

Power coupler 

2.68 A 2.01 A 

800 700 

1.34 A 0.67 A 

900 850 

Assume: 
Cable loop resistance is 3.29 ohms per 1,000 feet. 
Each amplifier station including power supply draws 0.67 A AC. 
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Town, country, or city, there's only one cable available with 1GHz bandwidth 
and that's T10 from Times Fiber Communications. T10, the highest bandwidth drop 
and semiflex cable in the industry, is now ready for delivery. This cable is the solu-
tion for upgrades or rebuilds, since it is compatible with your present configuration 
and your future requirements. 

T10 will carry more channels with better picture quality than ever before. And, 
Ti 0's higher bandwidth capability will support the new high definition television 
signals. The cable is triple bonded to eliminate cold temperature pullout problems 
and provide added resistance against moisture and corrosion. 

T10 is a product of the acknowledged leader in cable technology — Times 
Fiber Communications. When it comes to making sure your upgrade or rebuild 
brings future returns, specify the Only Gig in Town — T10. 

For more information, see your TFC representative or call 1-800-TFC-CATV. 

FIBER TIMES COMMUNICATIONS, INC: irFC company of 

L%zz ce•einaeri,yiezi, • .4(.. 

358 Hall Ave. • P.O. Box 384 • Wallingford, CT 06492 

Where technology meets the bottom line. 
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Figure 3: Nodal diagram 

directly derived from Ohm's law. If a 
certain energy level is supplied to an 
energy absorbing device, at least part 
of the energy will be absorbed and dis-
sipated in some fashion (or in some 
cases stored for later tise). Accordingly, 
the amount of energy left over for use 
elsewhere in the circuit will be less than 
the amount started with. Electrically, 
this energy is known as power (P), 
which is measured in watts (W). 

From Ohm's law we see that for a 
fixed current flow and a specific fixed 
resistance point, there will be a voltage 
drop across this resistance. The 
amount of energy or power absorbed 
by the resistance is equal to the current 
flow times the voltage drop that occurs. 
In other words, power absorbed by a 
resistance equals the amount of current 
times the voltage drop across the resis-
tance (P = I x E). Similarly, the power 
absorbed in an entire system is the 
total of individual voltage drops in the 
system times the current flow through 
each device. In actuality, this only 
occurs (all power absorbed by the load) 
when the load is purely resistive (has 
no reactive components, inductive or 
capacitive). This condition does not 
really exist in a cable system, but for 
our discussion purposes we will 
assume it does. 
When applied to cable tree-and-

branch architecture, we now observe 
that: 

1) Every piece of electronic equip-
ment requires a certain amount of 
power for operation. When supplied a 
specific fixed voltage, the equipment 
will absorb the required amount of 
power by drawing sufficient current as 

Table 1: Typical 
amplifier ratings 

Subsplit powering: 450 MHz 

One-way stations: 

Manual trunk station 
AGC trunk station 
Manual trunk/PP bridger 
AGC trunk/PP bridger 
Manual station/PHD bridger 
AGC station/PHD bridger 
Line ext. (current rating) 

Two-way stations: 

Manual trunk station 
AGC trunk station 
Manual trunk/PP bridger 
AGC trunk/PP bridger 
Manual station/PHD bridger 
AGC station/PHD bridger 
Line ext. (current rating) 

AC power 
@ 60 V 
17.4 W 
21.5 W 
27.0 W 
30.8 W 
35.0 W 
39.0 W 
0.33 A 

AC power 
@ 60 V 
24.1 W 
28.4 W 
33.4 W 
37.6 W 
42.0 W 
47.0 W 
0.52 A 

2,200 

11,800-

_No1 I 
MI  
.4 5 N e1,800 

/1.200 800 

Headend 

1,800 

1,600 

2,000 

2.000 

81> • 
9  

500 500 

24 25 

2,200 

23 22 
Detail: 
Each trunk draws 35 W 
Each line extender draws 0.25 A 
All cable loop resistance is 1.8 ohms per 1,000 feet 

16 

10 

2,200 

1,800 

1,800 

800 
500 

500 50 17 18 

1,600 

13 

14 15 

1,600 

19 

20 21 

needed. 
2) All electrical conductors (wire and 

cable) have a specific, very minute 
value of DC resistance, specified in 
ohms per foot or 1,000 feet, which is 
inversely proportional to the conduc-
tor's diameter. 

Examining Figure 2, we see that any 
section of cable carrying current will 
have some small voltage drop per unit 
of length. As current increases, the 
voltage drop increases. In this exam-
ple, the DC loop resistance of the cable 
is 3.29 ohms per 1,000 feet of cable (or 
0.00329 ohms per foot), and each 
amplifier station draws 0.67 amperes 
(A). Basic voltage drops in this circuit 
can now be computed as follows: 

A measurement of 0.00329 ohms per 
foot yields sectional DC loop resis-
tances of: 
800 feet = 2.632 ohms 
700 feet = 2.303 ohms 
900 feet = 2.961 ohms 
850 feet = 2.796 ohms 

Voltage drops can now be calculated 
as follows: 
Amp 4 to 5 = 0.67 A x 2.796 ohms = 
1.87 volts (V) 
Amp 3 to 4 = 1.34 A x 2.961 ohms = 
3.96 V 
Amp 2 to 3 = 2.01 A x 2.303 ohms = 
4.62 V 
Power inserter to Amp 2 = 2.68 A x 
2.632 ohms = 7.05 V 
Total cumulative voltage drop is there-
fore 17.5 V. 

With the power supply at 60 V, the 
load voltage at Amp 5 is therefore 60 - 
17.5 or 42.5 volts AC (VAC). It also is 

easy to see that voltage drops close to 
the power supply are usually higher 
since total current in cable spans clos-
est to the supply is the sum of individu-
al downstream currents. 

Power companies minimize this 
voltage drop problem, which occurs 
over very long distances between 
power generation stations and substa-
tions, by using very high transmission 
voltages. It follows that a great deal of 
power can be delivered using very low 
current (and therefore very low dissi-
pated power between source and load) 
if the supply voltage is kept very high. 

In designing cable systems, manu-
facturers have used a similar principle. 
In the '60s and early '70s, cable equip-
ment was powered with 30 V supplies. 
Now almost all products are powered 
by 60 V, with the possible need to go 
even higher. Since a single power sup-
ply can deliver only a given amount of 
power, using 60 V allows more equip-
ment to be driven by a single supply 
because the voltage drop (and subse-
quent power loss) over a given dis-
tance due to cable resistance will be a 
smaller percentage of the total supply 
voltage. 

Clearly, the end AC design goal 
should be fewer supplies throughout 
the system using a higher voltage. This 
further allows for a more efficient 
design in other areas. As we shall see 
later, however, we must be careful with 
the placement of these supplies or we 
may not gain the efficiencies needed 
and desired. 

Getting the power 
Basic power supply concepts: Cable 

(Continued on page 82) 
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When your system goes down due to loss of power, you know you'll hear from a lot 
of unhappy people—both subscribers and advertisers. So why not make your life a 
little easier with reliable standby power from LECTRO? 

We have a broad line of super-efficient units. They're completely modular for 
safe and easy servicing. Some models are UL/CSA listed. Give LECTRO a call 
today at 1-800-551-3790. We'll help keep you up and running. And static-free. 

Reader Service Number 21 

Lectro 
rj 420 Athena Drive Athens, Georgia 30601 
y  Georgia: 404-543-1904 

U.S.A. Wats: 1-800-551-3790 



ANNOUNCING: 
THE STANDBY POWER SYSTEM 

FOR THE 1990's 
With the XP Series from Alpha Technologies, 

standby power has entered a new decade. All the industry-leading 
advantages of single-ferro design are retained. But the 

XP Series is the most modular, flexible and upgradeable standby 
system ever introduced, making it the standby system 

for the 1990's ... and beyond. 

14,ACIORARCPERFORNANCTUUMITOR 

TEST M PROCRES!, 

CHECK BATTERIES 

CHECK INVENTER 

3767 Alpha Way 
Bellingham, WA 98226 
TELEPHONE: 
206-647-2360 
FAX: 206-671-4936 

CHARGER STATUS 
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SYSTEM STATUS 
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ALPHA TECHNOLOGIES 

1 19901 
CBE 

XP SERIES 

5700 Sidley St. 
Burnaby, B.C. V5J 5E5 
TELEPHONE: 
604-430-1476 
FAX: 604-430-8908 
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Fleet safety is profitable 
By Steve Schultz 
Trustee, National Association of Fleet Administrators 

Billions of dollars are spent every year 
to buy, maintain and repair company 
vehicles. In an industry like cable TV, 
which is heavily dependent on fleets, 
those costs can be a sizeable portion of 
the operator's total budget. But profes-
sional fleet managers say that a strong 
focus on safety can cut the company's 
automotive costs significantly. 
The National Safety Council reports 

that approximately one-third of all on-the-
job fatalities are motor vehicle related. So 
cost aside, reducing accidents has to be 
atop priority at any company that operates 
a fleet of vehicles. But viewed from even 
a strictly monetary standpoint, safety 
saves dollars and makes sense. 
The expense of repairing a damaged 

vehicle is only part of the total cost of an 
accident. Accidents also cost companies 
money for replacement vehicles, employee 
down-time, lost sales or service and 
higher insurance premiums. In some 
cases the company itself may have to foot 
the bill directly for medical expenses, 
property damage claims and other acci-
dent-related liabilities. 
Another less tangible cost is deprecia-

tion. A vehicle that has never been in an 
accident is worth significantly more than 
one that has. The difference will show up 
in the value of the vehicle when it is ready 
to be sold. 

The fleet administrators who have the 
greatest success in reducing accidents 
are those who follow a few basic guide-
lines. My experience as former fleet 
manager for Marion Merrell Dow and a 
trustee of the National Association of Fleet 
Administrators (NAFA) leads me to sug-
gest the following points that you can use 
to tailor a safety program to the individual 
needs of your organization. 

Hiring vehicle operators 
• Make sure that all drivers—whether 
rookies or veterans—have valid driver's 
licenses. 
• Check the driver's motor vehicle 
record. If you find violations, determine if 
they are serious, whether there is a pat-
tern and if additional training can help the 
driver to avoid problems in the future. If 
the violations are serious and not correct-
able, carefully weigh the potential prob-

lems. Do you really need to hire that par-
ticular person? 
• Evaluate the level of expertise needed 
to operate the vehicle. Does the operator 
have the right training and experience to 
handle it properly and safely? 
• Test the driver's ability to operate the 
vehicle. Include a physical examination as 
well as a drug test as part of the hiring 
routine. 
• Familiarize drivers with the vehicles 
and any special equipment it may have. 
Emphasize safety equipment and pro-
cedures. 
• Familiarize drivers with their routes 
and clients. It is easier to concentrate on 
driving once you are familiar with both the 
vehicle and the territory. 

Defensive driving 
• Hold seminars and courses on defen-
sive driving. Even 30-minute segments 
scheduled on a regular basis will do a 
great deal to reinforce safety. 
• Give frequent reminders about safe 
driving techniques. 
• Develop drivers' understanding of the 
advantages of driving sober and the risks 
of drinking and driving. 
• Mandate the use of seatbelts in all 
company vehicles and explain the safety 
benefits. 
• Distribute driver safety literature on a 
regular basis. 

"If your company doesn't 
have a fleet manager, 
consider assigning 
the program to the 
insurance, risk 
management or safety 
managers." 

• Identify the cause of all accidents to 
help improve your defensive driving/safe 
driving program. Involve the drivers in this 
review and concentrate on facts, not faults. 
• Offer rewards and incentives for safe 
driving on a time or mileage basis. 

Use of company vehicles 

• Establish a clear-cut policy on the 
limits of allowed usage, including both 
business and personal use. Specify the 
circumstances under which spouses, de-
pendent drivers and others may use the 
vehicle, if at all. Indicate whether attach-
ments, such as trailers or boats, are per-
mittec. 
• Spell out the penalties for violating the 
policy. 

Once the program is established, safety 
guidelines should be continually and con-
sistently reinforced within the company. 
Mail safety reminders to your drivers on 
a regular basis. They should contain prac-
tical information that is useful not only to 
the drivers but also (when possible) to 
their families and friends. Periodically 
check the status of driver's licenses and 
motor vehicle records as well. 

Logically, the best person to oversee 
the driving safety program is your com-
pany's fleet manager. That's the person 
who usually has the most regular contact 
with drivers in the field and who is also 
most directly concerned with the main-
tenance and operation of your fleet. 

If your company doesn't have a fleet 
manager, consider assigning the program 
to the insurance, risk management or 
safety managers. But regardless who is 
in charge, emphasize that the safety pro-
gram is a top priority. An effective safety 
program will safeguard not only the health 
and well-being of the company's employ-
ees but also the company's investment in 
the vehicles they drive. CT 
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Fiber vs. satellite 
(Continued from page 29) 

stations share transmissions, there is usually a trade or barter 
agreement to pay for the service. However, since many of the 
remote broadcasts are news items, there is competition for the 
limited transponder time during the news hour. This is especially 
the case when a major breaking news item occurs. Each unique 
signal requires one transponder for transmission and only a 
limited number of channels are available to each network. The 
addition of transponders is a complex and expensive task. So, 
as the number of satellite trucks grow, competition for trans-
ponder time will intensify and drive up costs. With fiber optics, 
uplinks are seldom needed, thus reducing cost. 

Quality 
Networks must deliver "broadcast quality" signals. Any inter-

ference can cause catastrophic problems. Satellite transmis-
sion is currently affected by several types of factors. The quality 
of a TV signal degrades as it is processed through a series of 
equipment such as tape recorders, transmission repeaters, 
microwave systems, satellite transponders and switching equip-
ment. Weather conditions, such as excessive rain, also can 
cause signal interference. 

Interference from other satellite equipment is also a factor. 
An increasing number of affiliate, independent, religious and 
educational TV stations are buying their own satellite news 
gathering (SNG) trucks to transmit live remote news broadcasts, 
sports events and other material remote from their studios. 
Several hundred of these trucks are in operation right now. Law 
does not require the operators of these trucks to be licensed 

engineers. Thus, the probability is high that accidental trans-
missions from these vehicles will overlay network transmissions. 
The result in many cases is loss of critical signal. Due to all of 
these factors, typical satellite networks produce signals with 
50-60 dB signal-to-noise ratios (S/N). 

Fiber on the other hand consistently delivers 64 dB S/N. This 
higher quality is the result of several factors. Fiber networks can 
be all digital so signals are delivered to an affiliate city in equal 
quality and signal strength as the signal delivered to the 
originating city. TV signals transmitted on fiber do not experience 
degradation through processing equipment. Additionally, 
signals from uplinks or weather conditions do not affect fiber-
optic transmission. 

Conclusion 
Security, reliability, cost and quality continue to be of primary 

concern to the major networks, as well as most other transmit-
ters of TV signals. Dependable delivery of programming and 
advertising is still the core of networks' business. 
The signal problems caused by sun outages, weather condi-

tions, signal interference, as well as the concern about long-term 
availability of sufficient satellite capacity, are eliminated when 
transmitting on fiber. A nationwide broadcast-quality fiber-optic 
TV network provides improved security, reliability, cost and qual-
ity, offering networks an attractive alternative to satellite trans-
mission. However, fiber does have its limitations. Satellites can 
reach some areas where fiber cannot. Nevertheless, broad-
casters can now use a combination of fiber and satellite tech-
nology to transmit TV programming. This combination greatly 
improves the networks' overall TV backhaul and distribution 
transmission system. CT 

CELLULAR TELEVISION 
COST EFFECTIVE and FLEXIBLE 

UP TO 31 CHANNELS FOR LESS: 

The big difference is the cost! You will reach the 15 mile radius 
and beyond with a class 'A' picture ( > 45 dB). But you'll do it for 
about $7,500 / channel (14 dBi transmit antenna included). That will 
allow you to implement quicker and for less. 

How can GPT achieve this? Through the elimination of over 70% 
of the components used in conventional MMDS, the GPT LMMDS 
gets the highest possible power to the antenna without unnecessary 
losses through combiners, diplexers, and connectors. 

For a demonstration or the location of the site nearest you call 

1-800-228-2672 
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CATV CAD 
(Continued from page 33) 

would grow further apart: 270, 300, 330, 400, 450, 550 and 
today some are talking about going to 1 GHz. 

For large metropolitan CATV designs, designers had the 
arduous task of manually adding and subtracting with or 
without a calculator. It was pure drudgery but a way of life. If 
you had the fortunate ability to use a programmable calcula-
tor to do designs, you were the envy of many and ripe to 
enter the space age of computers. For many others, the pro-
grammable calculator seemed a bit too imposing, and others 
developed a fear and distrust of "smart" machines. For what-
ever the reasons, any business that ignores the power of the 
PC as a productive tool is a good candidate for higher labor 
costs. Cable design would get new help with the arrival of 
the PC, but how? 

Then came the computer 
For many, designing cable with a calculator was the way 

of life. Designing cable TV this way was like using a typewrit-
er to write an important paper. If you missed a thought or 
idea in the middle of your paper, you'd probably have to 
retype the page on which you entered a new paragraph on 
or scheme some way to avoid retyping without making it 
obvious. Likewise with the calculator, if you made a mathe-
matical error, you'd have to start all over again. 

Editing text reports and letters with computerized word 
processors was done easily. You could insert new words and 
the previously entered text would move over. You could 
review and modify your document, even spell check it, 
before printing it. You could save your work on a magnetic 
disk, then return to it later. Sending out standard form letters 
without having to "retype" reduced labor wastes, errors, 
costs and carbon paper. Cable design needed to work as 
easily as these word processors. 

The first computers were primarily developed for the sci-
entific communities to solve complex math problems that 
could take hours, if not days, months or even years. These 
computers were huge and had thousands of tubes acting as 
buffers and memory. In time the computer would become 
miniaturized until it became personalized enough to be 
called the PC. 

While PCs were growing in popularity, the programmable 
calculator was the choice of many cable designers. This 
"smart" calculator used magnetic strips or had built-in memo-
ry that could be programmed by the user. Simple branch 
designs were made easily and quickly but there was no 
memory storage capability for the design output. Some cal-
culators could be attached to a printer for a hard copy 
recording. 

However, the PC was more imposing than a calculator. 
Now you had to learn how to use the operating system—the 
ever popular DOS—and how to handle and format floppy 
disks for storing your data. The PC also had a keyboard like 
that of a typewriter. 

Some important features of the PC are that it has more 
memory than a calculator and has the ability to save files to 
a floppy disk. The PC has a cathode ray tube monitor for 
much more viewing area than a calculator. In addition, the 
PC could be programmed to data base information and to do 
subroutine calculations while suspending the main program 
for a new input variables. It could recalculate long serial 
problems in a twinkling of an eye. This seemed like a perfect 
solution for cable design, but where could you go to buy a 
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Next time, try MIDWEST 
Need construction material? Now? No problem. We've got it. 
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less about your construction material needs. 
CATV. The supplier who gives a dam. 
All from quality manufacturers and ready to ship nationwide. 

For quick service, call any of our offices today. Just tell 'em the Beav sent you. 

1 800 MID-CATV 

Eastern Region 
WV 304 624-5459 
WV 800 532-2288 
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Outside PA 800 458-4524 
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Ocala, FL 800 433-4720 
Outside FL 800 433-3765 
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Reader Service Number 26 More than supplies. Solutions. 

Southwester, Region 
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Los Angeles, CA 800 762-4113 
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tion battle with your organization. Months of meetings later 
(if management hasn't turned over) you finally have chosen 
a vendor. It could be worse. You get it "wiped out" from the 
budget by standard accounting practices. If there are organi-
zational changes, you could be back to square two—justifi-
cation. 

Engineering viewpoint 
A CATV engineer by his nature is intrigued by new tech-

nologies, but he needs to blend in a sense of business 
savvy. His mentor personality is often transferred to his sub-
ordinates and soon everyone is in the business of fixing 
problems, saving money or finding better ways to do a job. 
Just about every major system has or had a chief engineer 
who "climbed the ropes" from technician or even installer. 
His love for cable made the job all the more fun. He learned 
how to do home installs, how to troubleshoot for a bad fuse 
or a bad amplifier, took care of his tools and his truck, bal-
anced trunk lines, designed extensions, dug trenches with a 
spade, spliced cable, inventoried the warehouse, worked on 
headends, put in a satellite dish, planned for purchases, 
dealt with angry customers who couldn't understand rain 
fade, trained his employees and filled out endless reports. 
He was a genuine "hands on" kind of guy. 

Today's modern system chief engineer has taken on one 
of a great variety of new titles such as: vice president of 
engineering, director of engineering, regional engineer, state 
engineer, system engineer, plant engineer, plant manager, 
etc. Often, he comes to a system with a college degree and 
sometimes not in the expected discipline. He'll have a 
degree in business, a B.S. or even a M.B.A. This seems OK 

because the modern engineer must spend a greater percent 
of his time making business decisions but somehow he's still 
perceived to be an engineer—a "nuts and bolts" kind of per-
son. Today's "fraternized" engineer often takes command of 
many departments and charges them off to work and often 
overlooks the sweat and toil of his employees for the sake of 
improving budget performance. 

For cable design and drafting tools, he might assume that 
the calculator and the traditional pencil and T square are suf-
ficient and cost-efficient. This mentality of getting the job 
done for the lowest possible cost may well please higher 
management, but its effect eventually impacts everyone. Its 
effects often start slowly at the bottom with the changed atti-
tudes of installers, technicians, designers, CSRs, supervi-
sors and even secretaries, until finally the profit and loss 
statement is jeopardized. At this point, many businesses cut 
costs to survive. It is not recommended that any business 
should spend every cent for every form of modernization but 
it should maintain a positive sense of balance for productivity 
tools for profitability. 

Consider new cable regulations such as cumulative leak-
age index (CLI). This has suddenly reduced capital budget 
restrictions because of the fear of being shut down by the 
Federal Communications Commission. Now systems must 
spend money and are forced to purchase the often ignored 
RFI equipment and spend money on maintenance proce-
dures. Now additional money must go for technicians, soft-
ware, PCs, printers, training, flyovers, drive outs and the 
cost of the time used to fill out the government forms. Yet, 

(Continued on page 74) 

LA SERIES DISTRIBUTION AMPLIFIERS 

BEFORE YOU FILL 
THIS SPACE.... 

TAKE THE TIME TO 
FILL THESE SPACES 

COMPARE FEATURES LA5000 
SERIES 

YOUR 
BRAND 

Automatic Level Control V 
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M9 I Fusion Splicer 

ith our new line of fusion splicers, Siecor offers a greater range 

than any other manufacturer. A range that satisfies every level of 

need. O ur completely automated M90 model is the only fusion 

splicer with the proven LID-SYSTEM® unit and Profile Align-

ment in the same package. Our M91 splicer has a built-in 

LID-SYSTEM unit, too, plus easy three-axes alignment. And 
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489 Siecor Park, Hickory NC 28603-0489 or call 800 245-4225. 

Or outside North America, write RXS Schrumpftechnik-

Garnituren GmbH, Hagen, Federal Republic of Germany. 

The way we listen means you not only get what you need, 

you also get what you want. 
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October 1990 

rté EHOLARS HIP I 
PROGRAM 

Society Awards Five 
Technical Scholarships 

The Society of Cable Television 
Engineers is proud to announce the 
recent presentation of five Tuition 
Assistance Awards through its Techni-
cal Scholarship Program. Receiving 
grants are: Frank Adams of Viacom 
Cablevision; Mark Davis of Cencom 
Cable TV; Michael Pieson of Paragon 
Cable; Jack Villa Jr. of Western 
Cablevision Inc.; and Paul Workman 
of Cox Cable. This brings the total 
number of scholarships awarded by 
the Society to 30. 

Applications from the scholarship 
recipients were reviewed by the 
SUIE Scholarship Committee, which 
presents awards to industry personnel 
who show great potential for advance-
ment in the industry. Recipients are 
given tuition assistance for a technical 
correspondence course of their choice 
selected from the course structure of 
the National Cable Television Insti-
tute. The awarding of a scholarship to 

Jane Lode in 1988 represented an 
important milestone in the program: 
the first instance of the Society 
awarding tuition assistance for college 
curriculum. 

Inaugurated in November 1986, 
the Technical Scholarship Program 
was initially made possible through a 
$2,500 personal donation from Rex 
Porter. The NCTI agreed to match 
Porter's grant, enabling SCTE to 
award $5,000 in technical tuition 
assistance. This was originally con-
ceived as a one-year program and was 
supposed to conclude following the 
awarding of the 12th recipient in 
October 1987. But through subse-
quent donations by Porter, the New 
York State Cable Commission, Steve 
Bell and Fred Rogers of Dudley Cable 
TV, Texscan and CT Publications 
Corp., plus NCTI's continued fund-
matching arrangement, the program 
has continued to award scholarships 
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through 1990. 
According to NCTI General Man-

ager Tom Brooksher, recent graduates 
of NCTI courses taken through the 
SCTE Technical Scholarship Program 
include Sam DuLam, who graduated 
in April from the Advanced Techni-
cian Course; Grady Keenan, who 
graduated in May from the Broadband 
RF Technician Course; Paul Stephens, 
who graduated in May from the Sys-
tem Technician Course; and Jeff 
Lewis, who graduated in August from 
the Installer Course. 

The Tuition Assistance Committee 
currently consists of: Toni Barnett, 
CT Publications (chairperson); Alan 
Babcock, Warner Cable Communica-
tions; Tom Brooksher, NCTI; Austin 
Coryell, Mile Hi Cablevision; Ron 
Cotten, Engineering Technologies 
Group; Ron Hranac, Coaxial Interna-
tional; Paul Levine, CT Publications; 
Pat McDonough, United Artists 
Entertainment; Pam Nobles, Jones 
Intercable; Rex Porter, Midwest 
CATV; Dave Willis, TCI; and Ron 
Wolfe, ATC National Training Center. 

Applications for the Technical 
Scholarship Program are available by 
contacting SCTE national headquar-
ters at (215) 363-6888. 

The SCTE Technical Scholarship 
Program has previously awarded 
tuition assistance to the following 
people: 

1986 Recipients 
Ruben Gonzalez, Group W Cable, 

Santa Cruz, Calif. 
David Wilhelm, Cable America 
Corp., Phoenix, Ariz. 

1987 Recipientî 
Chris Crosby, Cablevision Industries 
Inc. 
Peter Daly Jr., Rollins Cablevision 
David Frauens, Adelphia Communi-
cations 
Jeffery Goodman, Columbia Cable 
C. Mike Hutchens, Freedom Cablevi-
sion 
Danny Kivett, Freedom Cable 
Bill Marshall, Storer Cable 
Michael Pieson, Group W Cable 
Johnny Ray, Marietta Cable 
David Soldan, Lincoln Cablevision 
Billy Williams, McCaw Cablevision 

1988 Recipient 
Jane Lode, Daniels & Associates 
Michael Palmisano, Metrovision 
Rosa Rosas, Galaxy Cablevision 
Paul Stephens, Alert Cable 

1989 Recipients 
James Beavers, Complete Cable 
Sam Du Lam, Choice TV 
Dan Fischer, Rogers Cablesystems 
Steve Fishman, Med-Sat 
Ken Gabehart, Thompson Cablevision 
Grady Lee Keenan, Galaxy Cablevi-
sion 
Jeff Lewis, Midwest CATV 
Thomas O'Brien, General Instru-
ment/Jerrold Division 
Andrew Skop, Anixter 
Gary Strickland, Tele-Media Corp. 
Charles Thibodeaux, St. Tammany 
Cablevision 

BCVE reviewing made easy 
By Pam Nobles 
Senior Staff Engineer/Technical 
Training, Jones Intercable 

About two years ago, Steve John-
son (an engineer for ATC) and I 

embarked on a project probably very 
familiar to many of you, namely gath-
ering all the recommended review 
materials together for the Broadband 
Communications Technician/Engineer 
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This certificate was presented to candidates in the Society's BCT/E Cer-
tification Program in attendance at the Missouri Cable Television Asso-
ciation (MCTA) show, held Aug. 28-31 at the Lodge of the Four Sea-
sons in Lake Ozark, Mo. Each certificate was signed by the MCTA's 
president and executive vice president. 

(BCT/E) Certification Program. I 
thought perhaps we could join forces 
and resources (since Steve was almost 
done and I was just beginning!) and 
come up with some material that 
could be used by both Jones and ATC 
systems. 

And so we did. At Jones, we added 
a separate introduction, which con-
sists of BCT/E-related material from 
the November 1988 Interval, program 
applications and additional informa-
tion about the certification program. 
We bound each of the six categories' 
review materials (Category VII 
requires no review material) into 2-
inch wide three-ring binders, com-
plete with tabs and a table of contents. 

During the past two years, I have 
heard stories of how these review 
binders have been the envy of test 
takers at local chapter meetings. I 

have been flooded with inquiries by 
SCTE members yearning for their 
own copies. However, we had two 
problems. First, we weren't set up to 
make mass distributions to companies 
outside of Jones. Second, since these 
materials are copyrighted, they could 
be copied for use as reference materi-
al only, but could not be sold. Due to 
continued interest, we recently made 
arrangements with a local printer to 
create copies for the industry at the 
cost of printing and handling. 

Program summary 
The BCT/E Certification Program 

was established to raise the profes-
sional status of technicians and engi-
neers by providing standards of pro-
fessional competence in cable TV 
engineering. It will recognize individ-
uals who meet these standards, 
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encourage technicians and engineers 
to continue their professional devel-
opment and assist management in 
assessing competency of applicants 
for technical positions. Also, it 
replaces the FCC radio/telephone 
licensing procedure. There are numer-
ous benefits to the SCTE member, 
including recognition within the 
industry, and incentive for continuing 
education and the achievement of 
excellence. It also encourages active 
participation in the industry and 
SCTE at all levels. Note that you have 
to be a member of national SCTE to 
participate. Applications and addition-
al information can be obtained from 
the introduction to the BCT/E (see 
accompanying table) or by contacting 
SCTE national headquarters at (215) 
363-6888. (Editor's note: The April 
1990 Interval contains updated study 
outlines and bibliographies, as well as 
complete program information ) 

Seven examination categories, at 
two levels (engineer and technician) 
have been established by the BCT/E 
committee: Category I (Signal pro-
cessing centers), Category II (Video 
and audio signals and systems), Cate-
gory III (Transportation systems), 
Category IV (Distribution systems), 
Category V (Data networking and 
architecture), Category VI (Terminal 
devices) and Category VII (Engineer-
ing management and professional-
ism). 

What you get 
The assembled study material con-

sists of approximately 90 percent of 
the periodicals, papers and articles 
recommended by the SCTE, as well 
as some others we thought appropri-
ate. The reference books are not 
included. To reduce collation costs, 
we removed all the dividing tabs and 
recommended the categories be bound 
in GBC binding, in lieu of the three-

ring binder. By using the table of con-
tents included with each category, you 
can easily insert your own tabs. 

Requests for individual manuals 
should be made directly to J. Dyer & 
Associates at (303) 722-2526. J. Dyer 
& Associates will charge the company 
requesting the manual(s). Feel free to 
request an unbound copy and copy 
your own for your company and chap-
ter. But remember, these materials 
cannot be sold! If I can supply you 
with more information, please contact 
me at (303) 792-3111. 

To keep up with the increasing 
number of program participants, the 
national staff has installed an auto-
mated exam grading system at SCIE 
headquarters to be used in conjunc-
tion with new computer-type exam 
answer sheets. BCT/E Curriculum 
Committees periodically review the 
exams, and create updated questions 
and answers as necessary. Other train-
ing companies also are supplying help 
with this endeavor. The National 
Cable Television Institute (NCTI) has 
begun to gear some of its new courses 
toward preparation for BCT/E certifi-
cation. Recertification units can be 
earned by completing certain training 
courses offered by some manufactur-
ers. Also, Jones' Mind Extension 
Institute (formerly The Business 
Learning Group) will be exploring the 
possibilities of aligning future techni-
cal interactive video programs with 
the BCT/E categories. The Mind 
Extension Institute has already started 
in this direction with the soon-to-be-
released Installer Training interactive 
video, which helps provide the train-
ing necessary to be used in conjunc-
tion with the SCTE's Installer Certifi-
cation Program. 

You might begin to think that the 
BCT/E Certification Program is get-
ting too soft—supplying the masses 
with the answers, so to speak. This is 
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not the cast. at all. The SCTE BCT/E 
committees have identified through 
these seven categories what is neces-
sary to be a certified broadband com-
munications technician or engineer. 
The point of the BCT/E program is 
not just to pass a series of exams, it's 
an assessment of where we are as an 
industry. It's up to us to help lead us 
all to where we should be in our 
industry, in technology, professional-
ism and excellence. 

Cost for review 
material manuals 

Category 

Intro to BCT/E 

II 
III 
IV 
V 
VI 

Printing, binding 
and shipping 
$ 9.70 
25.00 
32.90 
23.80 
21.00 
17.60 
26.90 

Cable's Northern Exposure 

Ron Smith, an SCTE member currently based in Anchorage, Alaska, 
submitted this photo of a group native of Alaskans being introduced to 
the wonders of satellite transmission. "They really didn't believe it 
would work until they saw it," Smith recalls. 

Submissions Sought for '91 Directory 
SCTE has begun preparing its 

1991 Membership Directory and 
Yearbook and is seeking photographs 
to publish in the upcoming edition. 

The Society is seeking photos 
from its membership that represent 
what it means to be in the cable indus-
try and be an SCTE member. Pho-
tographs of local chapter or meeting 
group meetings, events and informal 

get-togethers will be welcome, as will 
shots of cable industry technical per-
sonnel performing on-the-job tasks. 

The Society also is seeking photos 
from throughout the Society's history 
for the photo section. Shots of previ-
ous Cable-Tee Expos, local or nation-
al meetings, or any other SCIE event 
will be welcomed. 

Like previous editions, the 1991 
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Membership Directory and Yearbook 
will include a complete listing of the 
Society's membership. It also will 
include listings of SCTE charter 
members, senior members and sus-
taining member companies, as well as 
the Society's local chapters and meet-
ing groups and active committees. 

The directory will feature sections 
on recent national events and Satellite 
Tele-Seminar Programs. It will 
include updated lists of recipients of 
such SCTE awards as the President's 
Award and the Member of the Year, as 
well as a current list of recipients of 
tuition assistance through the Soci-
ety's Scholarship Program. 

As a result of a 1989 decision by 

the board of directors, the Member-
ship Directory and Yearbook is now 
published on an annual basis, a policy 
that began with the 1990 edition. It 
was previously published every two 
years. 

Current plans call for the upcom-
ing edition to be published in early 
1991. 

Photos or material to be submitted 
for use in the 1991 Membership 
Directory and Yearbook can be sent to 
Howard Whitman at SCTE national 
headquarters no later than Nov. 15. 
Anyone with questions about the 
directory can contact Whitman at 
(215) 363-6888. 

SCTE Calendar 
The "SCTE Calendar" is an Interval feature incorporating Satellite 
Tele-Seminar Program listings(*), news  of upcoming national events and 
announcements of upcoming local SC7Th chapter and meeting group sem-
inars. 

Dates for 1990 
Oct. 3 Ark-La-Tex Meeting Group—Shreveport, La. BCT/E examina-
tions to be administered in all categories at the technician level. Contact: 
Robert Hagan, (214) 758-9991. 

Oct. 8 Greater Chicago Chapter—Information to be supplied. Contact: 
John Grothendick, (800)544-5368. 

Oct. 10 Delaware Valley Chapter—Williamson Restaurant, Horsham, 
Pa. Topic to be supplied. Contact: Dan McMonigle, (215) 265-4233. 

Oct. 11 Chesapeake Chapter—Holiday Inn, Columbia, Md. Topic: 
"Video and Audio." Contact: Keith Hennek, (301) 731-5560. 

Oct. 14 Old Dominion Chapter—BCT/E examinations to be adminis-
tered in Categories III, IV, V and VII. Contact: Margaret Harvey, (703) 
248-3400. 

Oct. 16 Great Plains Chapter—United Artists Cable, Bellevue, Neb. 
BCT/E testing to be conducted in Categories II, III, IV and VII. Contact: 
Jennifer Hays, (402) 333-6484. 
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Oct. 17 Dairyland Chapter—Unicorn system office, Milwaukee. Holiday 
Inn, Tomak, Wis. ATC system office, Green Bay, Wis. Installer Certifica-
tion testing to be administered in three locations. Contact: Gary Wesa, 
(414) 496-2040. 

Oct. 17 North Central Texas Chapter—Location to be announced. Topic: 
"Interdiction." Contact: M.J. Jackson, (800) 528-5567. 

Oct. 17 Palmetto Chapter—Information to be supplied. Contact: Rick 
Barnett, (803) 747-1403. 

Oct. 17 Penn/Ohio Meeting Group—Location to be announced. Topic: 
"Fiber Optics." Contact: Bernie Czarnecki, (814) 838-1466. 

Oct. 19 Miss/Lou Chapter—Location to be announced. BCT/E examina-
tions to be administered in all categories. Contact: Dave Matthews, (504) 
923-0256. 

Oct. 20 Sierra Chapter—Location to be announced. BCT/E testing to be 
conducted in Categories I, IV, V and VII. Contact: Steve Allen, (916) 
786-2469. 

Oct. 24 Ohio Valley Chapter—Columbus, Ohio. Topic: "Service from 
the Technician's Point of View." Contact: Jon Ludi, (513) 435-2092. 

Oct. 27 Golden Gate Chapter—Location to be announced. BCT/E test-
ing to be conducted in all Categories I, II, III and IV. Contact: Tom 
Elliott, (408) 727-5295. 

*Oct. 30 Satellite Tele-Seminar Program, Local Origination Equipment 
and Its Use (Part Two) with Jay Dorman of MCPS Video Industries Inc. 
and Lenny Melamedas of UA Columbia Cablevision of New Jersey. 
Videotaped at Cable-Tec Expo '89 in Orlando, Fla. 

Oct. 31 New Jersey Chapter—Holiday Inn, Wayne, NJ. BCT/E testing 
to be conducted in all Categories I, IV, VI and VII. Contact: Jim Miller, 
(201) 446-3612. 

Nov. 1-2 Sierra Chapter—Howard Johnson's Motorlodge, Rancho Cor-
dova, Calif. Topic: "The Basics of Cable Operations," for non-technical, 
customer service and management personnel. Program to be conducted 
on both days. Contact: Steve Allen, (916) 786-2469. 

Nov. 7 Rocky Mountain Chapter—Location to be announced. Topics: 
"Data" and "Terminal Devices." Contact: Rikki Lee, (303) 321-7551. 

Nov. 8 Big Country Meeting Group—Abilene, Texas. Information to be 
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supplied. Contact: Albert Scarborough, (915) 698-3585. 

Nov. 10 Chaparral Chapter—To be held in Albuquerque, N.M. Topic: 
BCT/E Category III, "Transportation Systems" with Ron Hranac of 
Coaxial International. Contact: Brian Throop, (505) 761-6200. 

Nov. 11-12 Old Dominion Chapter—Holiday Inn, Richmond, Va. Annu-
al meeting/officers to be elected. Additional topics to be announced. Con-
tact Margaret Davison-Harvey, (703) 248-3400. 

Nov. 13 Central Illinois Chapter—Sheraton Normal Hotel, Normal, Ill. 
Topic: "New Technologies." Contact: Ralph Duff, (217) 4U-8478. 

Nov. 14 Appalachian Mid-Atlantic Chapter—Holiday Inn, Chambers-
burg, Pa. Topic: "Microwave Transportation Systems(tentative)." Con-
tact: Richard Ginter, (814) 672-5393. 

Nov. 14 Dixie Chapter—Birmingham, Ala. Information to be supplied. 
Contact: Rickey Luke, (205) 277-4455. 

Nov. 14 Greater Chicago Chapter—Location to be supplied. Topic: 
BCT/E Category V, "Data Networking and Architecture." Contact: John 
Grothendick, (800) 544-5368. 

Nov. 14 North Country Chapter—Sheraton Midway, St. Paul, Minn. 
Topics: "Fiber Optics" and "Fe,edforward." Contact: Rich Henkemeyer, 
(612) 522-5200. 

Nov. 14 Great Plains Chapter—Lincoln, Neb. Topic: "Headend, Studio 
and Test Equipment Maintenance." Contact Jennifer Hays, (402) 333-
6484. 

Nov. 15 Sierra Chapter—Location to be supplied. Topic: "Computer 
Aided Design (CAD Systems for Cable Designs)." Contact Steve Allen, 
(916) 786-2469. 

Nov. 21 Razorback Chapter—Information to be supplied. Contact: Jim 
Dickerson, (501) 777-4684. 

*Nov. 27 Satellite Tele-Seminar Program, Installer Certification Pro-
gram with SCTE Director of Chapter Development and Training Ralph 
Haimowitz. Plus Data Transmission Techniques (Part One) with Andy 
Paff and Don Patton of Anixter Cable TV. Videotaped at Cable-Tee Expo 
'89 in Orlando, Fla. 

Nov. 28 North Country Chapter—Edina Community Center, Edina, 
Minn. BCT/E examinations to be administered in Categories II, III, V 
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and VI. Installer Program examinations to be administered. Contact: Rich 
Henkemeyer, (612) 522-5200. 

Nov. 28 Piedmont Chapter—Location to be supplied. Topic: "Fiber-
Optic Technology Update." Annual membership meeting to be held. Con-
tact: Rick Hollowell, (919) 968-4631. 

*Tele-Seminar Programs may be downlinked by any cable system and 
recorded for immediate and future employee training purposes. All Tele-
Seminar Programs will air from 12-1 p.m. ET on Transponder 2 of 
Galaxy III. 

Steve Allen (fifth from left) poses with the board of directors of the Sierra 
Chapter. Pictured are Eric Brownell, Bob Forde, Fred Kurzhals, Mark Vande 
Voorde, President Allen, Debi Abate, Ron Chamberlain, Secretary/Treasurer 
Terry Mast, Mark Thompson and Bill Bragg. Not pictured is Vice President 
Lee Erickson. 

Member Profile: Steve Allen 
"Member Profile" is an "Inter-

val" feature that puts the spotlight on 
you, the Society's members. Each 
month, an SCTE member will be pro-
filed in this feature: his career, his 
experience, his involvement with the 
Society. Members featured will be 
chosen from all levels within the 
industry; from engineer to installer, 
from manager to technician. 

Many cable employees enter the 
industry primarily to have a vocation, 
but in the case of Steve Allen, it is a 
matter of family tradition. The son of 
former NCTA Chairman Ed Allen, 
Steve is currently chief engineer of 
Jones Intercable's system in 
Roseville, Calif. 

"I did installs when I was eight 
years old," Steve recalls. "That was 
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how my father babysat me. He would 
send me out with installers, and I 
would crawl through attics and hous-
es. It was fun—I was helping! One 
time, he took me to a headend, and 
while he was working, I climbed up 
300 feet of a 600-foot tower." 

Raised in Winona, Minn., he got 
his professional start in the cable 
industry following his graduation 
from high school in Lafayette, Calif., 
working as a system auditor for Con-
cord TV Cable in Concord, Calif. He 
later attended Chico State University, 
graduating with a bachelor's degree in 
television broadcasting. 

Following graduation, Steve 
worked for Concord TV Cable's con-
struction department. He soon was 
working a midnight to 8 a.m. shift, 
concentrating on the activation of 
rebuild plant. "I hated those hours," 
he recalls, "but I learned how to drink 
coffee. Also, it was interesting 
because you meet a whole different 
group of people in those hours. 

"I remember one time when I was 
up on a pole splicing in an amplifier," 
Steve says. "The truck was stolen 
with me still in the bucket. The thief 
drove about a half a block before he 
heard me yelling and saw me up 
there. Fortunately, I didn't run into 
any strand." 

Steve also recounts a night when 
"a man ran down a well-lit street in 
combat boots and jockey shorts while 
we were working on a pole. He was 
hacking at trees with a machete. We 
hoped he wouldn't cut the pole down, 
and were quiet and didn't move. He 
ran down the block and disappeared." 

Life became more stable for Steve 
in 1979 when he joined the staff of 
Viacom Cablevision in Oroville, 
Calif., as chief technician. In 1982 he 
became the regional engineer for Via-
corn's North Bay region and was 
responsible for nine systems serving 

110,000 subscribers. He next worked 
at Viacom 's headquarters in Pleasan-
ton, Calif., but says that "the popula-
tion began to close in, and I longed 
for the quality of life in the foothills." 
He joined the Jones Intercable-owned 
Roseville system in 1988. 

Steve first became involved in 
SCTE in 1979. "I had read a little bit 
about it," he recalls, "and I was aware 
that there was a tremendous vacuum 
in learning and training opportunities 
that this organization could fill. It 
looked to me to be a way to learn 
more, and I've been happy to watch it 
grow ever since." 

Steve served as the vice president 
of the Golden Gate Chapter from 
1986-87, but had to step down from 
the position due to relocation. He has 
since distinguished himself as a 
founding member and current presi-
dent of the Sierra Chapter, which was 
•elevated to full chapter status at 
Cable-Tee Expo 90 in Nashville. 

"It's been a real personal challenge 
to watch us grow from a meeting 
group into a chapter," Steve com-
ments. "It certainly hasn't been a one-
man effort, though. It never could 
have been done without the efforts of 
the chapter's board of directors. 

"I love to help other people devel-
op in the industry," Steve says, 
"because it helps make my job easier. 
I have a hard time finding qualified 
people, and SCTE serves a tremen-
dous purpose for those who want to 
learn and advance themselves." 

Certified in the BCT/E Program at 
the engineering level since 1989, 
Steve is an avid supporter of technical 
certification, stating, "The BCT/E 
Program deserves more recognition 
from the industry. There are two peo-
ple in my office that I am helping 
with it because I believe certification 
is a very desirable thing." 

Steve serves as co-chairman of the 
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program committees for Cable-Tec 
Expo '91. He holds an FCC radiotele-
phone license and is certified by the 
National Association of Business and 
Educational Radio. 

With all of his professional activi-
ty, it might seem like he would have 
little time for a personal life, but he 
has been married for 10 years to his 
wife Carol. They have a son, Michael, 
4. 

Steve's hobbies include off-road 
racing, camping and communications. 
He also keeps busy with construction 
and building work. "I'm trying to be 
handy with my hands," he says. 

Steve has enjoyed his 21 years in 
the cable TV industry, stating "I do 
love doing this. I always knew I'd be 
doing this. I hope I'm doing it well, 
and I think SCTE is the best vehicle 
of raising the quality of what we do." 

Award Presented, Panels Held 
at New England CTA Convention 

Bob Foote (left) of Anixter and Frank Anthony (right) of Continental Cable 
present a plaque to Bill Riley on behalf of the New England Chapter at the 
chapter's July 31 meeting, held in conjunction with the New England Cable 
Television Association (NECTA) convention at the Marriott hotel in Newport, 
Conn. Riley received the award in recognition of his co-founding of the chap-
ter and service as its president since its formation. 

The "Operations and Re-
builds" panel, organized by the 
New England Chapter for the 
NECTA convention, featured 
Al Heffner of TC1, Kevin 
Casey of Continental Cablevi-
sion, George Deimen of ONI-
Anixter, Ray Fournier of Con-
tinental Cablevision and 
Michael Kay of Multi Vision. 

PAGE 11 



Speakers at the Big Sky Chapter's July meeting get together with the chap-
ter's officers. Pictured are Thale Seal, Mike Mason, SCTE Director of Chap-
ter Development and Training Ralph Haimawit, Western Vice Presiden: and 
At-Large Director Richard Covell, John Kero and Marla DeShaw. 

Chapter and Meeting Group Spotlight 
"Chapter and Meeting Group 

Spotlight" is an Interval section that 
focuses on recent SCTE chapter or 
meeting group events noteworthy for 
their topic, attendance numbers or 
innovative approaches to technical 
training. 

Editor's Note: Safety, a growing 
concern in the cable industry, is the 
focus of a number of local SCTE 
meetings reported on this month. The 
Society's Chattahoochee, Great 
Plains, Inland Empire and North Cen-
tral Texas chapters all have devoted 
recent group meetings to this topic 
that is so vitally important to the 
industry. Once again, SCTE is at the 
forefront of CATV training, focusing 
on the new and important concerns of 
current times. 

The Chattahoochee Chapter's 
July 10 meeting, held at the Perimeter 
North Inn in Atlanta, focused on safe-
ty from a variety of viewpoints. It fea-
tured presentations by Tom Harvey of 
OSHA on "Safety Requirements," 
Dudley Ellis of the Georgia Depart-
ment of Transportation on "Roadside 

Operations," Stanley Word of Liberty 
Mutual Insurance on "Accidents and 
Hidden Costs" and George Hayes Jr. 
of G.E.S. on "Hazardous Communi-
cations Programs." Chapter Secre-
tary/Treasurer John Williamson Jr. 
reports that 29 people were in atten-
dance. 

The Great Plains Chapter met in 
conjunction with the 1990 Nebraska 
Cable Show Aug. 30 at the Marriott 
Hotel in Omaha, Neb. Technical pre-
sentations included an "OSHA Work-
shop" with SCTE Director of Chapter 
Development and Training Ralph 
Haimowitz and sessions on "Address-
able Traps" presented by Eagle 
Comtronics and "Interdiction and 
System Security" presented by Scien-
tific-Atlanta. 

The Hudson Valley Chapter's 
July 11 meeting, held at the Capital 
Cable Studio in Albany, N.Y., fea-
tured presentations on "Character 
Generators" with Jim Miller of dB 
Communications and Ruth Marshall 
of Texscan; "Video Switching," also 
conducted by Miller; "Video Wave-
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forms" with Sarge Catherall of 
WXXA-TV; and "Video Measure-
ments" with Larry Sayer of Tektronix. 

The Inland Empire Chapter held 
a meeting July 25 at the Holiday Inn 
in Coeur d'Alene, Idaho. Chapter 
Secretary Carl Sherwood reports that 
in his presentation on "Climbing 
Equipment Safety and Maintenance," 
Kip Hayes of Sun Country Cable gave 
an "introduction to climbing equip-
ment and covered the sharpening and 
testing of gaffs, the inspection of body 
belts and safety straps and climbing 
techniques." A presentation entitled 
"Clearances, Traffic Safety and Flag-
ging" by the Idaho Department of 
Labor and Industries included, 
according to Sherwood, an "overview 
of flagging control and covered warn-
ing signs and the placement of cones 
and signs." 

Forty-nine people attended the 
Miss-Lou Chapter's June 29 meet-
ing, which was held in conjunction 
with the Mississippi Cable Television 
Association show at the Royal 
D'Iberville Hotel in Biloxi, Miss. The 
meeting featured training sessions by 
SCTE Secretary and Region 9 Direc-
tor Jim Farmer of Scientific-Atlanta 
on BCT/E Category I, "Signal Pro-
cessing Centers"; and Paul Valiante 
on BCT/E Category IV, "Distribution 
Systems." 

"Headend Consolidation Through 
Fiber and Supertrunking" was the 
topic of The New England Chap-
ter's June 13 meeting, held at the 
Sheraton Inn in Boxborough, Mass. 
According to Chapter Secretary Jef-
frey Piotter, the seminar, which drew 
65 attendees, featured speakers repre-
senting three MSOs currently 
involved in different stages of fiber-
optic deployment. 

Piotter reports that "Brian Bedard 
of Greater Media Cablevision spoke 
on taking a working microwave sys-

tern and replacing it with fiber-optic 
cable. He showed proposed layouts of 
the towns that have new franchises 
coming up, and how they were going 
to be serviced by fiber. He also related 
how to present plans to management 
to implement this new technology. 

"Our next speaker was Mike Angi 
of Colony Communications. His pre-
sentation started with a review of the 
evolution of headends, buildings and 
tower sites. The discussion turned to 
how to properly plan a new building 
allowing room for channel expansion 
and equipment for fiber transmis-
sions, BTSC stereo and other upcom-
ing new developments. Other consid-
erations were discussed, including 
proper cooling, electrical concerns 
and standby power. He also touched 
on earth stations and how to deter-
mine the proper size for a dish. This 
all led to the question: Why take the 
time to look at all of this? Because, he 
explained, if you are going to serve a 
majority of your subscriber base from 
one site, you must maintain a great 
amount of technical integrity. He also 
discussed digital transmissions and 
the commercial aspects of providing 
data services to local businesses. 

"The last presentation was given 
by Kevin Casey, Ray Fournier and 
Paul D'Arcangelo of Continental 
Cablevision. Casey started the presen-
tation off by discussing how and why 
Continental started consolidating 
headends to one transmission source 
and transmitting everything via fiber 
to each system. He then turned the 
program over to Fournier, who gave a 
general overview of the transmission 
principles of AM and FM fiber and 
covered channel loading and the dif-
ferent ways of combining these chan-
nels for input to the lasers. He also 
covered how Continental was in the 
process of using fiber to carry phone 
and data traffic from system to sys-
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Officers of the Iowa Heartland Chapter gather with national President Wen-
dell Woody for the Iowa Cable Television Association show, held Aug. 22-24 
in Lake Okoboji, Iowa. From left is President Denis Martel, Woody, Vice 
President of Training Chris Toalson and Secretary/Treasurer Mitch Carlson. 

tem. He then covered loss budgets 
and the use of (Efferent transmitting 
frequencies. 

"D'Arcangelo then spoke on the 
construction aspects. Showing slides 
of wtual construction, he stressed the 
importance of proper tension and 'fig-
ure-8' techniques. Proper marking of 
all fiber cable is a must for quick 
identification in case of emergency, 
he said. He also covered the proper 
documentation of splice points and 
OTDR pictures for use in his preven-
tative maintenance program. Another 
important concern he covered was 
how to respond to a fiber outage or a 
pole hit involving fiber. He has two 
pre-spliced splice kits with a roll of 
fiber standing by along with construc-
tion personnel to repair any damage. 

"Casey concluded the presentation 
by discussing overall operating and 
financial considerations. He presented 
a cost comparison of building a stan-
dard coax plant and a new fiber plant. 
The costs were very close and this 
convinced him to go with fiber use. 
Another concern was outage control. 
By eliminating lengthy coax super-
trunk runs and implementing fiber 

supertrunk and fiber trunk nodes, they 
have eliminated many amplifiers. In 
doing so, they have eliminated the 
possibilities of major outages due to 
trunk amplifier failure in the begin-
ning of a trunk run. With the fiber 
node concept requiring 10 or less 
amplifier cascades, it leaves you with 
great final numbers and controls the 
number of subscribas affected by any 
type of problem. 

"All in all," Piotter concluded, 
"this was a super session. There were 
many questions asked and the interest 
was high." 

New Jersey Chapter Secretary 
Jim Miller reports that the chapter met 
Aug. 29 at the Holiday Inn in Wayne, 
NJ. The meeting focused on BCT/E 
Categories VI, "Terminal Devices," 
and VII, "Engineering Management 
and Professionalism." In his presenta-
tion on Category VI, Secretary and 
Region 9 Director Jim Farmer of Sci-
entific-Atlanta, according to Miller, 
"gave a well-prepared presentation on 
this category. As committee chairman, 
he has been well-informed." Of the 
session on Category VII by SCIE 
Executive Vice President Bill Riker, 
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The officers of the recently reformed Bluegrass Meeting Group, based in Eliz-
abethtown, Ky., meet with Region 10 Director Mike Smith at the group's orga-
nizational meeting. Pictured are Treasurer Joe Dixon, First Vice President 
Ron Burrell, Second Vice President Max Henry, Secretary Liz Robinson. 

Miller reports that "Bill's presentation 
on Category VII was thought-provok-
ing. He broke down our meeting 
group into subgroups. Each subgroup 
had to respond to a given set of cir-
cumstances. There was a lot of inter-
action and many people signed up to 
take this exam at our next testing ses-
sion." Twenty people attended the 
event. 
A tragic incident inspired a benefi-

cial discussion at the Aug. 22 meeting 
of The North Central Texas Chap-
ter. Chapter Vice President Roy Kraft 
discussed the recent accident that 
killed Sammons installer Ricky 
Roper. In talking about the details of 
the accident, Kraft offered precautions 
that can be taken to reduce the risks of 
a similar accident. The meeting also 
featured a representative of TU Elec-
tric discussing the company's safety 
program and how it could possibly be 
utilized by the cable personnel in 
attendance. Besides safety, the meet-
ing also focused on fiber-optic con-
struction, as presented by Dick Beard 
of U.S. Cable. His program showed 
the differences between handling fiber 
and coax. Twenty-one people were in 
attendance at the meeting. 

The Rocky Mountain Chapter 
presented technical sessions in con-
junction with the Colorado Cable 

Television Association annual con-
vention, which took place July 11-13 
at the Beaver Run Resort in Brecken-
ridge, Colo. Thirty people attended 
the sessions. 

According to Chapter Media 
Director Rikki Lee, the sessions 
opened with an address by recently 
elected national President Wendell 
Woody, who charted the membership 
and financial growth of the Society. 
"He also unveiled sites for upcoming 
Cable-Tec Expos," Lee reports, "as 
well as new directions for the Society 
in training and standards." 

Jones Intercable's Pam Nobles 
presented the first session, 
`Safety—It's Your Responsibility,' 
with audience participation on acci-
dent prevention. Students watched a 
videotape about a Jones technician's 
fall from a ladder and the reactions of 
his family and co-workers. After a 
discussion on OSHA compliance, she 
showed a rough edit of a module from 
an upcoming Jones interactive 
videodisc on safety, concerning power 
lines. 

Next, Eric Himes of Magnavox 
examined `Management Techniques,' 
analyzing professional behavior in 
work, social and personal areas; he 
extolled the use of principals over 
personality when making manage-
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ment decisions. He emphasized the 
importance of leading by example, 
training one's own replacement and 
communicating goals to employees. 
He concluded with tips on how to take 
the BCT/E Category VII essay test. 

After lunch, Broadband Technolo-
gy's John McKlosky took seminar 
attendees into the world of "Digital 
Information on Fiber Optics." He 
explained the differences between sin-
gle-mode and multimode fiber, as well 
as laser diodes and LEDs. His primer 
on digital transmission included a les-
son in counting in binary and digitiz-
ing voice signals via phone lines. He 
ended with a discussion of pulse 
spreading and bit error rates. 

Finally, Ron Wolfe of the ATC 
National Training Center presented 
slides on 'Lake City: A Case Study in 
Fiber Optics.' He described the plan-
ning process of the system's rebuild to 
55 MHz. After examining the various 
options (including AML microwave, 
fiber supertrunking and fiber trunk-

and-feeder), Lake City's engineers 
decided to combine several technolo-
gies. 

The chapter also met Aug. 10 and 
11 at the Stouffer Concourse Hotel in 
Denver for consecutive BCT/E review 
and testing sessions. Sixty-five people 
took part in the sessions, which fea-
tured reviews of Category I by Chris 
Bowick of Scientific-Atlanta, Catego-
ry II by Ron Hranac of Coaxial Inter-
national 
, Category III by Doug Greene of 
Jones Intercable and Category IV by 
Richard Covell of Jerrold Communi-
cations. 

The Lake Michigan Meeting 
Group reports that its June 26 meet-
ing, held at the Day's Inn in Grand 
Rapids, Mich., attracted attendance of 
21 people. Devoted entirely to "Fiber 
Optics," the event featured a presenta-
tion by Rick Cole of Anixter on "AM 
and FM Fiber Applications," as well a 
session conducted by Mike Witcraft of 
AT&T. 

AT&T Engineer, SCTE Member Dies 
SCTE member Richard Barks 

passed away August 27. An equip-
ment engineer with AT&T in Ballwin, 
Mo., he had worked with AT&T for 
23 years and served as one of the 
company's first sales representatives 
for CATV services from 1986 to 
1989. A member of the Society's 
Gateway and Heart of America chap-
ters, he had attended and given tech-
nical presentations at meetings of 
both groups. 

He is survived by his wife Janice, 
his daughter Renee and his son 

N 

Richard Jr. 
"Rich was known by just about 

everybody," comments Dan Stone, 
Bark's co-worker at AT&T. "His 
death has been quite a loss to many of 
us. It was very untimely and very 
unexpected." Stone said that dona-
tions could be made in Barks' name 
to a leukemia association or related 
charity, and condolences and 
announcements of donations could be 
sent to the following address: Janice 
Barks, 105 Coil Rd., Fenton, Mo. 
63026. 

Society of Cable Television Engineers 
669 Exton Commons 
Exton, PA 19341 
(215) 363-6888 
Editors—Howard Whitman and Bill Riker 
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CATV CAD 
(Continued from page 54) 

somehow one could believe and assume that CLI compli-
ance would have never been created by the FCC if compa-
nies would have operated with good engineering practices 
instead of "what looks good" accounting practices. 

A designer's viewpoint 
We've taken a long journey that was supposed to be on 

the subject of cable design but has instead taken the resem-
blance of a commentary. However, it is important to under-
stand the intricate and dynamic processes taken by an orga-
nization to purchase new technology (in this case CAD) and 
first we had to explore where this need evolved. Now it is 
meaningful to look at the designer's viewpoint. 

Most cable designers, like the chief engineers, learned 
cable TV operations as a technician, a draftsman or in con-
struction. He learned about losses, about taps and passives, 
and he observed how systems were designed. He often 
decided what tap value to use based on readings from a 
field strength meter. Here is a designer groomed in the 
trenches, but this knowledge and experience is often a pre-
requisite before he assumes the tasks of designing. When 
he becomes a designer, he'll shed his tools of trade (sweep 
generators, scopes, field strength meters, voltmeters, etc.) 
for new ones—a calculator and a drafting table. Then he's 
told to design and BOM umpteen miles for a plant upgrade 
within two weeks because the phase is behind schedule. 
And there's still another 1,100 miles to go! 

He's aware that PC cable design programs can easily 

produce the design with time to spare. Though he views the 
task as monumental one and over-ambitious for time, he 
somehow prides himself for carrying a part of the company's 
future on his shoulders. However, he is dismayed when he 
sees other departments of equal significance modernized 
with software tools. 

If the designer began his career as a draftsman, he's 
probably still a draftsman but with a calculator. How does he 
get his boss to understand his real needs? Will his boss be 
assertive enough to prove the needs to upper management? 
Is he his own victim for not speaking up to inform his boss 
how PC design tools could increase productivity? Or, is he a 
victim of standard accounting practices or ultimately, his own 
lack of understanding and interest in CAD design technolo-
gies. Does this mental attitude continue until the government 
decides to regulate design engineering practices and every 
designer is forced to be a state licensed P.E. and must use 
CAD design tools? 

Many system operators today reap the benefits of CAD. 
Simply stated, it makes good sense. You don't do financial 
statements or forecasts with an abacus. And a farmer 
wouldn't plow a large field with a mule or harvest with a sick-
le. You would use the appropriate modern tools for the job at 
hand. Now how do you make sense out of the design tools 
available and choose the one best for your system? 

Why use CAD? 
Five basic reasons make CAD sensible. First, it is a 

method by which the computer solves complex design prob-
lems in a fraction of the time compared to doing it by hand. 
While we are far superior to the computer in many other 

When we say it'll be there, 
it'll be there 
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ways, the PC is far superior to us for serial computations. 
Therefore, cable design is best served by a computer rather 
than by a calculator. Second, CAD does repetitive mathe-
matical functions and saves valuable time by eliminating the 
need for constant data re-entries required on a calculator. 
Third, it is a method by which you can record or data base 
every major design component and record where it's locat-
ed. This allows you to build a BOM as you design without 
tracking it in your head or on a paper pad. If a mistake is 
made, an edit entry can update both the design levels and 
the BOM in one sweep. Fourth, CAD is an engineering tool 
for productivity and employee efficiency. Fifth, it provides 
design optimization while observing user-defined system 
specifications. 

But, there is one important thing to remember. A software 
program will only be as good as its operator. Just as a word 
processor can't write a good book, neither will a CAD pro-
gram result in a good cable design. Training becomes anoth-
er issue for CAD and will be discussed in Part 2. 

CAD design standards 
The CATV industry has not adopted any standard for 

CAD drafting and design. While there are Society of Cable 
Television Engineers and National Cable Television Associa-
tion standards, you'll get a lot of different answers when you 
ask designers which one they follow. For LANs that use 
broadband technology, the IEEE 802.7 was formed to pro-
duce design and operating standards of broadband LAN 
design. Cable design programs that met these standards 
were adopted by many to ensure optimized network opera-
tions. 

CATV design practices are often unique to a system's 
requirements and are taught on the guild system. This 
school of CATV design involves passing information from 
one person to another. Eventually everybody has his own 
way of designing and no two systems are designed identical-
ly. When a designer replaces another designer, design 
philosophies also transfer. Unfortunately, this is the paradox 
of the cable TV design industry today. Establishing CATV 
design standards for CAD is important and necessary. There 
should be a uniform design standard that all CATV systems 
follow. CAD helps to develop consistent designs through 
standardization, regardless of the person designing. 

As already examined, CAD for cable simply cannot be a 
BASIC program nor a commercial spreadsheet from the 
shelf. In CAD's true form, you should be able to design a 
new-build, upgrade an existing system, design new exten-
sions and design multiple dwelling units. You can determine 
your current plant inventory and material costs with CAD. If a 
specific amplifier model's cost increases, you can easily 
refigure a revised cost without paging through tabloids of 
maps to find out which amplifiers are affected. By data bas-
ing your design, you can quickly locate any device or know 
how many DC-8s you've got installed in seconds. By data 
basing your design, you can upgrade to a higher frequency 
to yield a new design or consider "what ifs" without re-enter-
ing data. 

Cable design programs that data base designs are now 
commercially available as specialty software. In Part 2 of this 
article we'll explore what to look for in selecting CAD hard-
ware and software. In addition, we'll look at the issues in 
training and support services. CT 
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Managing projects 
(Continued from page 35) 

be required during the design process to 
clarify difficult interpretations. 

System design 
The system design process is the "nuts 

and bolts" job of designing the system 
within the framework of the system archi-
tecture. Once again, this is normally con-
tracted out or done by in-house specialists 
who act as contractors to the system. In 
either case, prior field experience strongly 
supports the designer's decision base. 

While computer-aided design has be-
come an essential requirement in the 
engineering of modern cable TV systems, 
the designer's training and expertise 
make the critical difference. Computers 
allow the designer's educated decisions 
to be implemented quickly and efficiently; 
field experience and extensive design 
training allow the designer to accurately 
assess alternative approaches to the net-
work and make those educated decisions. 
Again, because of the specialized nature 
of design work, most system operators 
can benefit from subcontracting this work 
out to experts. 
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Construction 
Most CATV construction is performed 

by outside contractors. Both aerial and 
underground construction require 
massive amounts of specialized equip-
ment and labor that will be used only 
during the construction project. Only in 
rare instances can the requisite equip-
ment and workforce be fully utilized by the 
system after the project is completed. 
Another point favoring the use of con-

tractors is the specialized nature of the in-
stallation of semirigid aluminum sheath 
cables. In general, reliability problems 
experienced with aluminum cables can 
be attributed to improper construction 
techniques, rather than to any problems 
inherent in the cable. Knowledgeable con-
tractors understand the installation pro-
cedures necessary to assure long plant 
life. 
Perhaps the strongest argument favor-

ing the use of contractors for these activ-
ities is that the operator still has a busi-
ness to run and customers to serve and 
satisfy over the course of the construction 
project. 

Employee training 
Unfortunately, this very basic project 

complement is frequently slighted by 
operators involved in rebuild/upgrade 
construction projects. All too often the last 
people to be considered when new tech-
nology is adopted are those who must live 
with that technology after the dust settles. 
Most manufacturers support their 

equipment and are delighted to provide 
on-site training as part of the package. 
Where a single manufacturer has fur-
nished most system components, training 
on a network level can usually be obtained 
in conjunction with training on a compo-
nent level. Where a variety of equipment 
has been used, network training should 
be undertaken in-house or in cooperation 
with the engineering group involved in the 
project. 

It makes no sense whatever to spend 
the kind of money required to build a cable 
system and then neglect to train the peo-
ple who must maintain it. The maintenance 
requirements of modern high capacity 
systems are very demanding; this is not 
an area to slight. Further, in consideration 
of the leaner margins predicted for a 
mature industry, it is doubly important for 
the personnel responsible for system 
maintenance to work smart. 

Project management 
Rebuilding or upgrading a cable system 

is a complex undertaking in any circum-
stances. A project management approach 
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therefore offers many advantages. In this 
scenario, the construction project is con-
sidered as a whole—a framework within 
which individual subprojects are sched-
uled, coordinated and completed within 
an established timeframe. 
A key word here is management—in the 

case of a CATV construction project, the 
assignment of a clear responsibility to 
manage the project on a full-time basis. 
Typically it is the smaller projects that are 
problematic in this area; the operator may 
feel the system technical staff can handle 
a rebuild in stride along with their routine 
day-to-day activities. With any rebuild or 
upgrade, however, it is probable that a 
good deal of the project will be done by 
contractors. 
There are real benefits to using a com-

pany that can bring a project manage-
ment approach to the job. A company that 
provides a full range of services can 
undertake a turnkey approach to system 
rebuilds, leaving the system's own tech-
nical staff to focus on the day-to-day prob-
lems of running their system. Further, 
when the turnkey firm handles project 
management as well as field services, 
engineering analysis, design and con-
struction, all elements are coordinated to 
ensure a smooth flow throughout the life 
of the project. 

Within the turnkey, walkout personnel 
understand the information needs of the 
designers, who in turn support the needs 
of the construction supervisor. Commu-
nication channels are open and operating 
between project personnel despite their 
assignments to different phases of the 
project. Questions can be resolved quick-
ly before they become problems. 
Whether a turnkey or individual sub-

contractor approach is selected, however, 
a number of issues should be addressed 
as a part of the contracting process. 
Specifically, the contractors/consultants 
should: 

1) be recognized experts in their field and 
clearly understand the methodology/ 
technologies involved in producing 
high quality work of the type required, 

2) have available the tools, materials and 
personnel required to produce the 
quality and quantity of work required 
in a timely fashion, 

3) have an appropriate quality control 
structure in place, 

4) have a management structure appro-
priate to the project, 

5) be appropriately insured, 
6) warrant the work performed, and 
7) be able to demonstrate all of these fac-

tors in advance. 
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Cable Blocks/Pole Mounts 
Comer Blocks 

Crossover Braces 
Ground Rod Drivers 
Midspan Setups 
Pole Brackets 
Posifioners 
Reel Brakes 
Strand Brakes 

— Ask Us About Our 3-Year 
Tool Warranty! 

Of Jackson Tool Systems, Inc. 
See us at the Great Lakes Show, Booths 817, 8/9. 

P.O. Box 6, Clayton, Ohio 45315 Phone (513) 836-2641 
FAX (513) 836-0396 (800) 535-6470 

Likewise, to ensure the success of the 
project, the operator should: 

1) see that the previously mentioned 
criteria are met and documented, 

2) see that the contractors/consultants 
are given a good working knowledge 
of overall project goals and constraints, 

3) establish and maintain appropriate 
channels of communication between 
system personnel and the members of 
contractors'/consultants' staff, 

4) schedule and attend meetings on a 
regular basis as necessary, 

5) monitor progress and provide feed-

back and coordination/liaison as 
necessary, 

6) approve completed work on schedule 
and approve for payment, and 

7) work with system or corporate level 
staff as necessary to ensure that con-
tractors/consultants are paid in a timely 
fashion. 

While outside consultants and contrac-
tors can and do offer valuable support to 
operators involved in construction proj-
ects, it is the operator who occupies the 
driver's seat. CT 

COMMUNICATIONS TECHNOLOGY OCTOBER 1 990 77 



Addressability 
(Continued from page 36) 

only to the subscriber, but to the opera-
tor. For the operator, no in-home equip-
ment is necessary for compatibility with 
a subscriber's cable-ready device. This 
means no set-top related theft, dam-
age, truck rolls or customer education. 
In addition, greater security is inherent 
(out of the home and out of sight). 

Another reason to consider outside-
the-home addressability is operator 
access to the equipment and other effi-
ciencies inherent in the technology. 
With operator equipment outside of the 
home a truck roll is no longer needed 
to physically connect or disconnect a 
drop cable. The equipment can be 
placed at the pole, pedestal or on the 
side of the home. This means the tech-
nician has access for maintenance, 
repair or audits at any time. 

Outside-the-home addressability is 
very flexible. Operationally, changes in 
channel lineup for various reasons, 
including tiering, reduced basic or sim-
ple addition or deletion of a channel, 
can all be accomplished easily. In addi-
tion, interdiction technology can 
addressably control and secure up to 
35 channels. Also, instant connect, dis-
connect and change in programming 
levels can occur without rolling a truck. 

The on-premises approaches using 
positive and negative traps can secure 
eight channels or tiers. The technology 
is addressable and accessible to the 
operator on the side of the home. 

Considerations 
There are many issues to keep in mind 

when considering outside-the-home 
addressability. First, the operator must 
plan the design of the cable plant for 
the future. If there are locations with a 
two-port tap that may require a four-
port tap because of additional subs or 
new homes, the designer needs to take 
this into account from the start. 

Also, outside-the-home addressabil-
ity serves the whole home and not just 
the outlet. Authorizing or denying the 
channels before entering the home 
means all TV sets will receive the 
same signal with the exact same ser-
vices. Therefore, the consumer-friendly 
features of the product raises the issue 
of additional outlet revenue. This whole 
home approach is similar to that of the 
utilities. For example, if customers 
order call waiting for their telephones, 
they receive that service on all phones 
in the house. 

In addition, these technologies pro-
vide the potential to convert the cable 
plant to 100 percent addressability. An 
operator needs to be comfortable with 
addressable technology, but will realize 
substantially more benefits from out-
side-the-home equipment than with tra-
ditional addressability. 

Opportunities 
There are some unique opportuni-

ties created by these technologies. The 
operational opportunities include a 
complement to the operator's CLI com-
pliance plan by increased drop reliabili-
ty and preventive maintenance work 
vs. repair and outages. 

The drop can become a permanent 
part of the plant since there is no need 
for a physical disconnect. This will 

"The interdiction 
approach is slightly 
more expensive than 
addressable set-tops 
but will provide more 
benefits and flexibility 
than set-tops and traps." 

assist the system in its CLI compliance 
efforts and will allow for increased drop 
reliability since there is less handling 
and less opportunity to "harden" the 
drop cable. 

Another opportunity made possible 
with outside-the-home addressability 
that replaces the tap is unique market-
ing ability. Having the hardware in 
place can potentially help operators 
market their franchise to TV viewers, 
including non-subscribers. Marketing 
flexibility stemming from the opera-
tional and technical flexibility allows the 
marketing staff to be very creative. 
Additional revenue is possible from 
existing subs for additional program 
offerings and non-subs for pay-per-
view; cable for the day, week or week-
end; and other packages. 

Also, the operator can provide free 
trials of the product without requiring 
in-home equipment as before. The abil-
ity to view a variety of programming 
before purchase or for a limited trial will 
greatly aid an operator's marketing 
campaign. CT 
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As-Built/Strandmap/MDU 
New Build/Plant Extension 
• Rebuild/ Upgrade/Retrofit 
• AutoCAD Mapping 

QUALITY IS AN OBSESSION 
 CATV/LAN SERVICES   

Testing, Analyzing and Repair 
• CLI and Leakage Testing 
• Autotest (Automated signal testing/analyzing) 
• Span Analysis (Retrofit cable analysis) 
• Head End Monitoring and Telemetry 
• Power Suppb; Upgrade, Monitoring, Repair 
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9034 N. 23rd Avenue Suite 6 
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Sentices/Software 
• Third Party Quality Control 
• Plant Asset Inventory 
• Rant/Subscriber Audit 
• Preventive Maintenance Program 
• School SYstem Consulting 
• Hardware Design and Implementation 
• Bar Code Automation 
• As-Built Database Software 
• Power Supply Database & Maintenance 
Software 
• BOM/Purchase Requisition Software 
• Engineering Project Packing Software 
• AutoCAD Enhancement Software 

Let our well established, versatile, and experienced team serve your many needs. 
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ower CastTM Ferroresonant Power 
ly. Put It Where You Want It, 
Anywhere in The World. 

It's such a simple idea: construct a 
power supply with fewer internal parts 
so there's less to go wrong. Heat sink its 
transformer into a cast aluminum hous-
ing for maximum heat dissipation. Make 
it adaptable to power configurations 
around the world. Protect the electronics 
with a weather-proof seal. And engineer 
the entire unit so that it mounts easily on 
a pole, a pedestal, and even the strand. 
But the simplest ideas are often the 

most revolutionary. And that's the idea 
behind the new Power Cast"' power 
supply. 

Make Your System Right From 
The Start. 

Jerry Schultz and our Power Guard en-
gineers spent five years designing, plan-
ning, and testing the Power Cast. They 
wanted to make sure it had all the fea-
tures you demand—no matter where in 
the world your system may be. 

For instance, the placement of your 
power supply is very important because 
of local costs, regulations, controls, and 
specifications. 

Anticipating these problems, we made 
the Power Cast so you can mount it any-
where. Whether that's on a pole. In a 
pedestal. And even on the strand itself. 
So it's the ideal power supply solution for 
off-premise addressability. And the 

POWER CAST 
Patent Pending 

The Power Cast mounts on the pole, the 
pedestal, even on the stand 

Power Cast is light enough so that it 
weighs less than most trunk amps. Plus 
it's the first power supply specifically 
designed with fiber optics in mind. 

The Sky's The Limit Once You 
Have The Power Cast."' 

The Power Cast is available in various 
power configurations to meet your 
country's specifications. 

All models feature: 
• strand/pole/pedestal mounting 
• cool, quiet operation 
• fiber optic compatibility 
• input/output surge protection 
• 90% - 93% efficiency rating 
• time delay 

We also offer an anodized model for 
underground and coastal environments. 
So order your Power Cast evaluation 

unit today. You'll see bow the Power Cast 
power supply keeps on hanging in 
there giving you performance you can 
count on anywhere in the world. 

International Distributors, 
Let's Talk. 

Power Guard is the fastest growing 
manufacturer of power supplies for CATV. 
To help us grow internationally, we are 

seeking foreign distributors. If you are 
interested in representing an aggressive, 
quality manufacturen please contact us. 

POWER GUARD 
801 Fox Trail Ph: 800-288-1507 
PO. Box 2796 205-742-0050 
Opelika, AL 36801 
USA FAX: 205-742-0058 
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Let the Wavetek 1882A sweep you in 

ONE of the most 
difficult aspects of 
making capital pur-
chases for the cable 
industry is finding 
equipment that has 
an immediate as well 
as long-term pay-
back. The Wavetek 
1882A Sweep 
Analyzer offers the 
remarkable versatil-
ity and capacity to let 
you provide better 
subscriber service 
now and in the 
future — even if the 
conventional system 
technology changes. 

1000 MHz to grow on. A clear path home. 
Today's complex systems 
contain many long amplifier 
cascades which can create 
signature build-up that dis-
torts reception. In the eyes of 
your subscribers, that's not 
what they're paying for. 

Storing and comparing 
successive amplifer response 
in the 1882A memory will 
allow you to detect the small 
changes that add up to major 
problems. Today, signature 
build-up can be a thing of 
the past. 

No interference. 
Why tolerate extraneous sig-
nals that simply load your 
system or interfere with rev-
enue generating signals? 
That's precisely why you 
sweep, to make sure that 
your system properly passes 
each active channel. 
The Wavetek 1882A uti-

lizes the multitude of signals 
already on your system to 
test the frequency response. 
So you're not adding extra 
carriers that can interfere 
with picture quality, set top 
converter operation, or 
VCR usage. 

The growth of cable very likely means increased frequency 
response requirements— 600, 800 even 1000 MHz. Why buy 
a sweep system that can't accommodate these increased 
frequency ranges? 

See the light. 
Fiber optic cable is already 
being used to shorten ampli-
fier cascade lengths. 
The 1882A lets you sweep 

the amplifier cascades from 
the fiber node by simply stor-
ing your reference at the fiber 
node and sweeping the rest 
of the system as you nor-
mally would, without an 
elaborate field transmitter. 

You could also test 
parameters most affected by 
laser nonlinearity — cross-
mod, and second and third 
order distortion. 

Elegant but easy. 
The Wavetek I882A does so 
much, but so easily. Most 
modes of operation are 
entered by pressing one, two 
or three keys. If you make a 
mistake, it lets you back up, 
asks you a question, or lists 
your options. 

It takes only a few minutes 
to store your HEADEND, 



to the future. I Without interference. 
FIRST AMP, or FIBER NODE 
reference — a fraction of the 
time other instruments 
require. 
Then simply connect to 

your test point, press "3", 
"1", FUNCTION, and you are 
sweeping. 

Because the 1882A is so 
easy to learn and use, your 
sweep techs will be more 
efficient and effective. 

o 

Fill in the blanks. 
Before the Headend is turned 
on or when your frequency 
spectrum is not fully utilized, 
you still want to sweep your 
system. A special "blanking 
filter" available for Wavetek 
sweep generators will allow 
you to sweep unused spec-
trum and used spectrum at 
the same time. 

Since you're generating a 
sweep signal only in the 
spectrum with no video or 
sound carriers, there is no 
chance of interference. You 
also sweep at sound carrier 
level so system loading is 
negligible. 

Find the faults. 
When you use a sweep gen-
erator with your 1882A, you 
can set up one of the channel 
plans for a small span and 
100 KHz resolution. This will 
allow you to see standing 
waves reflected from almost 
any point in the span. No 
other non-interfering sweep 
system provides you with this 
type of resolution for fault 
finding. 
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Bring back 
the hard facts. 
Sometimes you want to 
record a site problem for 
later analysis. With the 1882A 
you can store the sweep or 
analyzer results in memory, 
or print a hard copy with the 
P-1 printer option. 

When you reach the 
end of the line. 
Before your move on to 
the next trunk or line, make 
those end of the line mea-
surements that ensure a 
quality picture for your 
subscribers. 
The 1882A can measure 

C/N, second and third order 
distortion, X-mod and HUM 
— as easily as using the 
sweep. Just a few simple 
keystrokes, and you've fin-
ished a job well done. 

Get the picture? 
The 1882A will improve your 
profit picture by easily and 
effectively helping you deliver 
the best picture quality to 
your subscribers. No other 
instrument will work so hard 
to keep your system perform-
ing within its design parame-
ters, now and well into the 
future. 
And for all it does, the 

1882A is the lowest priced 
complete system sweep 
available. 
The Wavetek 1882A may 

be the single most important 
capital equipment invest-
ment you make. 
For a demo, call Wavetek at 

1-800-622-5515 
or your local Wavetek 
representative. 
Reader Service Number 41 

W AVE-re K. 



Table 3 
Power supply at Node 9 

Current Total current 
Node Voltage inserted downstream 
1 47.48 0.74 1.24 
2 46.13 0.25 0.50 
3 45.53 0.25 0.25 
4 49.71 0.00 1.24 
5 51.19 0.68 2.42 
6 49.84 0.25 0.50 
7 49.09 0.25 0.25 
8 57.73 0.61 3.03 
9 60.00 0.00 9.57 
10 58.32 0.60 2.23 
11 56.82 0.25 0.50 
12 56.15 0.25 0.25 
13 55.27 0.63 1.13 
14 53.92 0.25 0.50 
15 53.32 0.25 0.25 
16 45.77 0.00 4.31 
17 44.17 0.79 2.13 
18 43.16 0.00 1.34 
19 41.55 0.84 1.34 
20 40.35 0.25 0.50 
21 39.68 0.25 0.25 
22 44.14 0.79 2.18 
23 39.57 0.88 1.38 
24 38.37 0.25 0.25 
Total current for supply 9.5728 A 

footages are less than those indicated 
on system maps. This can occur for a 
variety of reasons, one of which is a 
common practice during strand or as-

built mapping of slightly overestimating 
footages when in doubt (i.e., the mea-
surement seems to be 102 feet, map-
per writes down 105 or 110 feet). 

3) Actual loop resistance values are 
usually less than the cable manufactur-
er's published values. 

4) Many (if not most) designers lay 
out systems using fully loaded amplifier 
station numbers. For example, you 
may use a power rating for a trunk sta-
tion that includes reverse amplifiers, 
although the stations are installed with-
out them. 

5) AC voltmeters that are not true 
RMS meters (most low-cost DMMs and 
analog meters) will read up to 10 per-
cent high when measuring quasi 
square wave waveforms. 

All of these reasons add up to the 
following scenario. You've carefully laid 
out your AC design and calculated all 
parameters. When the system or sec-
tion is built, you decide to make a field 
trip to compare measured parameters 
with computed ones. You find that actu-
al system voltages at various locations 
are higher and your total power supply 
current load is less than anticipated. 

You can consider this as headroom 
or begin to recognize and allow for 

these conditional parameters that will 
affect your design's overall accuracy. 
For example, more accurate amplifier 
power ratings can be obtained by 
bench testing a large sample of them 
under varying AC load voltage condi-
tions and developing your own ratings 
to use. This headroom in your design is 
not necessarily bad, unless carried to 
an excess where it begins to affect 
supply efficiency, plus the quantity of 
supplies and therefore overall system 
reliability (downtime and outages due 
to power outages). 

Modern AC supplies should be load-
ed at close to 100 percent of rated 
value for proper operational efficiency. 
If significantly underloaded (less than 
75 to 80 percent), the supply's efficien-
cy will fall off dramatically. At best, you 
end up paying for wasted power dissi-
pated as heat. At worst, you'll experi-
ence premature failure of supplies in 
your systems. If your design dictates 
only 5-6 A at a given location, install a 
smaller amperage supply to maintain 
proper efficiency. Many power supply 
manufacturers offer graduated values 
from 5-15 A. You can choose the size 
of supply that best meets your design 
need. CT 
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The future of fiber optics and computer networking is at RberTour/ComputerNer90 

October 24-26, 1990 
World Trade Center 

Boston 

Discover new technologies and applications of fiber optics and computer networks at 
the largest national marketing event of its kind! 

Plan to attend FiberTour/ComputerNet'90. For attendance/program information or 
details on exhibiting, call (800) 873-1177 ext. 500. 

Conference topics include: 
fiber optic applications...Fiber to the subscriber, CAW, broadband ISDN, SONET technology, 
video transmission, coherent communications, integrated optics 
Networking options...Advanced future networks, FDDI, ISDN, LANs, wide and metropolitan area 
networks, fiber networking 
Networking management strategies...0S1 standards, LAN management, interoperability, private 
network options, network management perspectives 
Fiber installation...Approaches and standards, outside plant, splicing, connectors, test and measurement 

Sponsored by the American BectronicsAssocladon 
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Figure 2: Buffer tube allows safe cable 
stretching 
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Outdoor fiber installation: Part 1 
By Jim Hartman 
Project Manager and Trainer. FiberLite International 

While writing this, I discovered that 
fiber-optic articles are not immune to 
lightning and electromagnetic interfer-
ence. It was late in the evening and I 
had been pounding away at the key-
board for over two hours when light-
ning caused a surge and locked up my 
computer. Goodbye article. Hello mid-
night oil. There is nothing more frustrat-
ing than going back and redoing some-
thing that has already been completed. 
Well, that is what this article is really 
about. If you plan your installation care-
fully and execute your plan with preci-
sion using the following basic installa-
tion guidelines, you should succeed the 
first time around and not have to repeat 
performances. 

Three types of installation 
The three ways terrestrial fiber-optic 

cabfes are installed are underground, 
aerial or in a type of ducting or conduit. 
While most fiber installations are 
remarkably similar to copper cables, 
there are special areas of concern to 
protect fiber from stress and pressure. 
Optical cables are lighter, smaller and 
more flexible. While the fibers are 
cabled to allow for stress and usually 
further protected by strength members, 
fiber cannot withstand the same pulling 
tension as can copper. Also, the light 
signal can be attenuated by pressure 
on the cable or from too sharp a bend. 
General abuse of an optical cable can 
break fibers or cause structural dam-
age that may result in the fiber failing 
later under unusual conditions such as 
extreme cold or heat. Fiber does not 

need to be babied but it does require 
more care than its copper cousin. 

Outdoor cable types 
First we'll explore the core construc-

tion of fiber to discover its strengths 
and weaknesses. Let's start with a typi-
cal outdoor cable and build it from the 
fiber out. 

The first layer of defense is the pri-
mary coating. It generally comes from 
the manufacturer with an uncolored pri-
mary coating made of acrylite. When it 
gets to the cabling plant colors are 
added in order tc provide identification 
for installation and repair. The reason 
for coloring is that there is usually more 
than one fiber in the buffer tube. If 
there is only one fiber per buffer tube, 
the cable manufacturer may choose to 
leave the primary coating clear. This 
coating is considered to be a part of 
the fiber, not the cable, and provides 
protection, strength and flexibility for 
the fiber. The primary coating is actual-
ly a dual coating. The first layer of coat-
ing is a softer material that allows the 
fiber to "float" inside. This prevents 
fiber stresses when the coating 
expands and contracts at different 
rates than the silica fiber. The outer 
coating is harder and tougher and 
serves to protect the fiber. Dual coating 
is very effective and is definitely an 
underrated breakthrough in fiber. 

The next line of defense common to 
most cables is halar filling made of a 
polyurethane compound. This filling, 
akin to a heavy syrup, is commonly 
called "pur" filling. It buffers the fiber 
and protects it from moisture. After this 
layer, the core construction of outdoor 

cable falls into four categories. These 
are loose buffer tube, slotted core, rib-
bon and loose tube. The latter two are 
AT&T creations. Credit for loose tube 
cable goes to Siemens with Siecor 
(Siemens and Corning) as the largest 
manufacturer. The primary maker of 
slotted core is Northern Telecom. 

The fiber in loose tube (see Figure 
1) cable lies inside a semirigid buffer 
tube and is most commonly removed 
by use of a ring tool. There may be 
from one to12 fibers per buffer tube 
and each is pur filled. The purpose of 
the buffer tube is to isolate the fiber 
from any external damage or vibrations 
and to allow the cable to be stretched 
without damaging the fibers as shown 
in Figure 2. There are 13-15 meters/km 
more fiber than cable. This allows for 
the best fiber tensile ratings of all the 
cable types. This also means one must 
multiply the optical distance measured 
by the optical time domain reflectome-
ter (OTDR) by .985 (1,000 m-15 m) to 
get the accurate cable length for trou-
bleshooting purposes. 

The hard, crush-resistant buffer 
tubes are also color-coded for easy 
identification. Sometimes there are 
buffer tubes included that have no 
fibers inside of them. These are called 
"dummy" tubes and are inserted to 
maintain the symmetry of the cable. 
Some are not hollow and they may 
have wires inside them to help 
strengthen the cable. Some dummy 
tubes are color-coded and the fiber 
bearing tubes are left clear or gray. 
Often there will be a plastic tape wrap-
ping around the buffer tubes to hold 
them together. Around this will be yel-
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A Vibrato 

That'll Stan 
Revolutionize your approach to plowing with the new 
Bobcat 2021 Vibratory Plow. Featuring easy-to-operate 
controls, assigned and positioned for stand-beside 
operation, for more efficiency, comfort and better 
operator visibility. 

The Bobcat 2021 Vibratory Plow is a high performance, 
low maintenance alternative to open-trench cable or 

pipe burials. Its unique spring-cushioned 
carriage system transmits maximum 
energy to the plow blade and 

Lay electrical, cable TV or communications 
wire with the wide variety of blade/chute 
combinations for the Bobcat' 2021 
Vibratory Plow. 

MeLROECI'MITANT 

Non-Rider 
Vibratory 
Plow 

Plow 
You. 

minimizes vibration to the power unit. A full range of 
replaceable tip plow blades, pulling accessories, weight 
kits and flotation tires are available to tackle any plowing 
application. No matter what your job: telephone, cable 
TV, irrigation, electrical, power; the Bobcat 2021 will 
tackle it with ease. 

Look over the features and options offered 
on a new Bobcat 2021 Vibratory Plow. 
Then you'll agree that plowing will 
never be the same again. 

Pulling tubing is a snap with the sure-footed 
Bobcat 2021. Bullet or collet expanders are 
available to match any PVC tubing job. 

Quickly open starting trenches and short 
trenching obs with optional trencher 
attachment. Featuring two digging boom 
lengths, at 24" or 30" digging depth. 

P.O. Box 6019 Fargo, North Dakota 58108-6019 
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low Kevlar material that provides 
added tensile strength. Kevlar is the 
material bulletproof vests are made 
from. It is usually considered to be a 
load-bearing member of the cable. It is 
also non-conducting and therefore is 
ideal for dielectric cables. 

Most outside cables have an inner 
strength member made of either fiber-
glass and epoxy or steel to provide ten-
sile strength and to protect the cable 
from stretching during the pulling pro-
cess. It also provides protection when 
the earth moves from freezing and 
thawing or other disruptions. 

Coating the buffer tubes and Kevlar 
is the infamous buffering substance 
called polyurethane filler or more com-
monly known as "icky pick." When you 
work with it you will immediately see 
how it gets this name. I'm convinced it 
was a diabolical plot by the paper com-
panies to have this inserted in the 
cables so technicians would have to 
use mountains of paper towels to clean 
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tubes when preparing for work on the 
fibers. 
Now comes a protective jacket 

made of polyethylene (PE), polyure-
thane (PUR), polyvinyl chloride (PVC) 
or Tefzel. For some outdoor cables 
such as aerial cables, this will be the 
outer protective coating and if so it will 
protect the buffer tubes from dirt, mois-
ture, abrasions, sunlight, crushing and 
temperature variations. However, for 
buried cables it will be an inner jacket 
to provide an inner line of defense for 
the cable. Around it may be another 
layer of Kevlar and one or two metal 
sheaths. These metal sheaths may 
have a black tar substance on or 
between them. 

Finally is the last protective jacket, 
also made of PE, PVC or PUR. Know-
ing which outer jacket the cable has is 
important since the pulling friction 
varies widely among them. PUR jacket 
has almost three times the pulling fric-
tion as does the more slippery PE coat-

ing. PVC jacket friction falls in between 
the two. Length markers, called 
sequentials, will be imprinted on the 
outside of the cable along with the type 
of cable and the manufacturer's name. 

Another type of cable used in out-
door environments is called the "slotted 
core" or "open channel" design. It is 
similar to the loose tube cable design 
in that its fibers lie loose within the 
tough slotted core (see Figure 3). A 
colored thread marks the groups of 
fibers. Covering the slotted core is a 
fiberglass weaving holding the fibers 
secure and protected. Seam rippers 
are a useful tool to remove this weav-
ing. Outside this coating are the stan-
dard cable jacket materials mentioned 
previously. 

The ribbon cable as shown ir Figure 
4 is another design for outside use. 
Note the layered effect of the ribbons. 
Remember, the fibers are very small 
and even with 144 fibers in one cable 
they still fill a very small portion of the 
core. This allows the ribbon cable to be 
the smallest diameter, lightest weight 
cable on the market. For pulling long 
duct runs this is a definite advantage 
since the length of a duct pull is related 
to the weight and especially diameter 
of the cable. A strong sheath surrounds 
these ribbons. Outside of this is are 
two layers of .017-inch steel wires lay-
ing in opposite directions. These add 
tensile strength and prevent cable 
twist. Since ribbon cable has no central 
core strength member it is very crush-
and squeeze-resistant. For direct burial 
applications, the cable will come with 
two stainless steel sheathings or with a 
stainless steel and copper sheathing. 
The loose fiber cable (Lightpak) is simi-
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lar to this but doesn't have the ribbons. 

Planning and installation 
Every good installation begins with a 

complete set of engineering specs. 
These plans are drawn up in a variety 
of forms with certain factors basic to 
the drawings. Those that are superim-
posed on aerial photographs of the 
actual route of the line to be placed 
provide the greatest amount of infor-
mation for the various contractors that 
will work on the construction. Project 
managers can save the expense of 
unnecessary labor hours by carefully 
planning factors such as cable lengths, 
supplies needed, placement strategies 
and man-hours needed to complete the 
pull. This step in planning is much 
more necessary for fiber than for cop-
per installs and should not be neglect-
ed. 

Where the cable plows into the 
ground as shown in Figure 5, there are 
several concerns. It must be placed 
below the frost line where applicable. 
This means the cable will be buried 30 
inches or more (typically 48 inches 
deep). When cable goes over bridges 
or similar structures it must be protect-
ed from water getting trapped in the 
duct and freezing (see Figure 6). The 
freezing ice can exert enough pressure 
to attenuate optical signal in the fibers. 
The earth settling on the cable or the 
piping used also may crush the cable 
and disrupt the signal. 

Most states and cities will not allow 
you to plow cables through a roadway 
or dig a trench through the road. 
Therefore, the most common method 
of getting under the road is via a push 
or boring process. In Figure 7 you can 
see a pit was dug on both sides of the 
road to allow a mechanism to be 
placed on one side of the road to push 
a solid steel rod through the ground 
underneath the road. A hydraulic 
device is used to push the rod through. 
Even though it is a simple operation, it 
can be very frustrating. Rocks will 
throw the rod off and cause it to come 
out too high or low on the other side of 
the road. Not all water mains, commu-
nication cables or toxic waste lines are 
marked on the engineer's drawings. 
When the first rod is through at an 

acceptable depth, an enlargement 
device attaches to it and it is drawn 
back to enlarge the hole. The process 
is repeated until the hole is the correct 
diameter to place galvanized or black 
iron pipe. In many systems 1-1/4 inch 
ducts are placed inside the pipe and 

Automatic Loss-Of-Signal Switch 
Applied Instrument's RDS-1 provides reliable, automatic GATV source 
switching during the critical moments before an impending outage. The 
RSD-1 accomplishes this using sophisticated carrier 
sensing circuitry that detects failures in the main feed 31 7 .7824331 
and switches to an alternative source before an outage 
occurs. Which makes signal feeds, especially head-end to hubsite, more 
reliable. Find out how to intercept outages in your system. Call Doyle 
Haywood at Applied Instruments, or write today for our full color 
brochure and application notes. 

Applied Instruments, Inc. 
51 South 16th Avenue 
Beech Grove, LN 46107 

APPLIED INSTRUMENTS, INC. 

BROADBAND COMMUNICATION INSTRUMENTATION 
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Figure 6: Cabling over bridges 
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the optical cable is pulled through the 
duct for added protection of the cable. 
The metal pipes generally extend 
through the pit dug on each side of the 
road to protect the cable from added 
stress when the earth settles. 
. The ground under the streets, exist-

ing manholes and the aerial poles are 
bulging with wires and pipes of every 
type and description. To preserve the 
integrity of their streets and sidewalks, 
most cities are requiring that cables be 
placed in conduits, especially those 
under the streets and often everything 
placed within the city limits. 

Hazards of direct burial 
In most areas of the country, rodents 

are a threat to the cable. They have to 
continually chew because their teeth 
do not stop growing and if they didn't 
their mouths would eventually lock 
open. There are two methods of pro-
tection against rodents: large diameter 
rigid pipe and metal tapes. Aggressive 
cable-loving groundhogs are capable 
of chewing through these rigid pipes 
and getting to the cable. It is not com-
mon for cable chompers to do this but 
you are nonetheless leaving your cable 
less than 100 percent impermeable to 
these critters. Laboratory studies 
demonstrated that these rodents do not 
penetrate steel tape. The two types of 
sheathing are stainless steel and regu-
lar steel. Both are equally protective 
but consider if the outer PE jacket is 
chewed away the regular steel is left 
open to rusting, leaving a cable vulner-
able to another attack. 

While the fiber itself is immune to 
electrical currents, the sheathing or 
metal strength members are not. Care 
must be taken to protect the system 
from lightning strikes. One form of pro-
tection is to check the grounding of 
wires or systems that are near to the 
fiber. When lightning strikes it will flow 
to the best ground. Thus, in their efforts 
to assure that the cable is well-protect-
ed some installations have an in-
creased chance of lightning damage 
because the grounds are so much bet-
ter than the one nearby, thus drawing 
the lightning to the fiber cable. 

There are two methods of lightning 
protection for fiber. The first is a single 
or double stainless steel jacket. This 
will protect the cable up to about 85 
kiloamps. About 95 percent of the light-
ning strikes are below this amperage. If 
your cable is in a lightning-prone area, 
consider using steel and copper tapes 
for ultimate protection. The copper is 
better and this combination will protect 

the fibers at 140 kiloamps. The PE 
coating may be melted but the inner 
core will still remain intact. 

Another thing you should be aware 
of when installing fiber is sharp rocks 
that can cause a macrobend as the 
earth settles on the cable. A special 
split ducting is used in areas where this 
can be a problem and can be plowed in 
right along with the cable. Duct reel is 
mounted on the plow tractor along with 
the cable. In a two-step process, the 
duct is split as it passes over a knife on 
the top of the plow tractor and the fiber 
is inserted into the duct as it is plowed 
in the ground. This is much more pro-
ductive than laying conduit first and 
then pulling the cable. Another option 
is to have the inner duct already on the 
cable. There are manufacturers that 
will do this for you using an extrusion 
process. 

Protecting the splice point 

Underground installation calls for a 
variety of methods of burying splice 
enclosures. An early method was sim-
ply to coil the excess cable and closure 
in the soil. Yet it was found that when 
the contractor drove the backhoes over 
the ground to pack and level the soil, 
the cables were crushed against each 
other and eventually developed mac-
robends. Most cables are now installed 
in metal and/or concrete handholes. A 
main concern in this area is bringing 
the cable into the handhole so that 
when the structure settles it will not put 
excess pressure on the cable. The 
handhole needs to be marked to pre-
vent some future contractor from dig-
ging into it with his backhoe and to 
enable maintenance or repair people to 
find it. One device often used to mark 
buried closures is commonly referred 
to as the "toilet seat" because of the 
similarity in appearance. It has a mag-
net in it to respond to electrical detec-
tors. 

This is a place for potential abuse to 
the cable. One way to protect the cable 
is to install a section of flexible conduit 
over it. During the installation process 
slip the conduit over the cable down 
the duct out of the way. When you are 
ready, you can slide the conduit out of 
the duct and place it securely in the 
racks. Remember to allow enough 
excess cable in each manhole for rack-
ing (see Figure 8). CT 

In Part 2 of this article, we'll look at 
aerial installation, cable pulling require-
ments and planning the cable run. 
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By Kenny Faust 
Installation Supervisor, Heritage Cablevision 

Post-wiring multiple dwelling units (con-
dominiums, apartments, dormitories, etc.) 
is a difficult task under normal circum-
stances. Add to this a flat-topped roof and 
several floors per building and the difficulty 
increases. With no attic space to hide and 
contain the bulk of the wiring, exterior 
routes must be utilized. 

Polyvinyl chloride pipe (PVC) is a great 
container for mounting coaxial cable on 
MDUs. Unfortunately, on an apartment 
complex PVC looks like what it is—cold 
water pipes. Along with almost every other 
cable installation department in the 
nation, Heritage of Tennessee was util-
izing these water pipes to post-wire every-
thing from condominiums to motels. Sure, 
some apartment owners complained 
about the appearance but when they were 
given a chance to pay for a nicer type of 
conduit, they opted for the pipe. Because 
of the cost factor involved, this method of 
post-wiring for cable would still be our 
standard except for a flat-roofed condo-
minium complex in an affluent area of our 
system. 

Mish-mashed mess 
These units had been haphazardly 

111DU post-wiring: A success story 
"The moulding looked 
exactly like drip 
moulding on the 
buildings. The results 
were so perfect we even 
had technicians who 
didn't know the complex 
had cable." 

Wires run across the roof before the 
rewire. 

wired over a period of five years. Since 
there were not attics to run the cable lines 
through, the installers used plastic clips 
to route the drops from the pedestal over 
the roof and down to an entry hole in the 
front of the home. Most of the wires had 
melted into the roof tar causing a signal 
leakage nightmare. Added to this mish-
mash of wire were a ton of two-way, three-
way and four-way splitters spliced in at 
sundry locations around the units to pro-
vide that "Easter egg hunt" aspect to the 
service technician's job. 

Heritage's specs for MDU post-wires 
1) RG-59 67 percent braid 

coverage coaxial cable is used 
as specified. 

2) Each cable shall be run contin-
uously from the wall outlet loca-
tion to the lock box. (A home run 
configuration, see accompany-
ing figure.) 

3) Each unit shall have a minimum 
of three outlets: one in the living 
room, one in the master bed-
room and one in the extra bed-
room or family room. 

4) The lock box shall be mounted 
next to the power meter when 
possible. 

5) In all cases the lock box splitters 
shall be grounded to the build-
ing's common ground. 

6) The minimum ground wire size 
shall be No. 12 AWG. The pre-
ferred ground wire size shall be 
No. 6 AWG. 

Iv  Home run configuration 

Master 

Olt bedroom //Living ,// 
Electric 
meter 
box I Bath 

I 

Den 

Cable TV 
common point 

A = Cable outlets 

/ 
MOM, / Bedroom 

Kitchen 
Bath 

Bedroom 

7) Each wire shall be marked indi-
vidually as LR (living room), 
MBR (master bedroom), BR2 
(extra bedroom) or FR (family 
room) and bundled together by 
the last two digits of a unit's 
address. 
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Lock box with moulding. 

Horizontal moulding run. 

for the PVC pipe, we had to look for ways 
to fit a rectangle moulding into those 
figures. Our first moulding didn't meet the 
requirements because it cost us $2.42 per 
foot, which raised the cost of the project 
300 percent. We were given the go-ahead 
to post-wire another building. Up went the 
$2.42 moulding. It received immediate 
approval from tne board. The main prob-
lem now was the fact we only had money 
allotted for one-third of the project. We 
checked into more prices. 

A solution found 
Finally, we found a plastic rectangle 

mould for 72 cents per foot. This was com-
parable in price to the plastic pipe cost 
after we had factored in the fittings and 
glue. We completed another building. It 
was received even better than the last and 
we were on a roll. The beige color of the 
moulding blended perfectly with the light 
brown color of the condos' fascia and 
soffit. 
Ron Berry, the contractor for the job, 

hand crafted each section using only a 
butane lighter, a utility knife and a pair 
of tinsnips. There were no connectors 
needed as each piece butted against the 
other with the recommended 1/8-inch gap 
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When you have a Telsta on the street, you have the most productive tool available for 
cable system maintenance. That's why more and more street smart cable operators 
are using Telsta A-28's. Nothing does the job better. Telsta lifts are muscular, 
dependable and ready to take on the toughest cable maintenance assignments. 

And now, Telsta is offering a package deal on a fully equipped A-28. Your choice 
of a Ford E-350 van or F-350 with utility body. You'll get fast delivery out of our 
chassis pool, a factory direct price from one of our six manufacturing locations, and 
twenty-four hour service from our nationwide network of mobile service reps in most 
major metropolitan areas. And only Telsta can offer you the same low price and 
great service coast to coast. 

Compare Telsta's quality, reputation and service. Then call Telsta's toll-free number 
and find out how easy it is to put a Telsta on your street. 

CALL TOLL-FREE: 1-800-521-5351 
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A LIFT 

ABOVE THE REST 

General Cable Company 
P.O. Box 666, 5600 West 88th Ave. 
Westminster, Colorado 80030 
Phone: 303/427-3700 

Facilities in: Westminster, CO 
Hayward, CA 
Pomona, CA 
Frederick, MD 
Lithonia, GA 
Ft. Wayne, IN 

A Unit of Penn Central Industries 

between each section. At first we used 
lagbolts to affix the mould to the fascia, 
then changed to roofing nails and finally 
to staples injected by an air gun. This 
proved to be the best method and pro-
vided superb support. In a 1" by 2" by 8' 
piece of moulding we were able to place 
18 RG-59 drops without binding. The 
moulding looked exactly like drip 
moulding on the buildings. The results 
were so perfect we even had technicians 
who didn't know the complex had cable. 
The once adversarial relationship be-

tween Heritage and the board of directors 
turned into one of cooperation. They sent 
a letter to our general manager extolling 
the quality of the installation and placed 

a note in their monthly tenants' bulletin 
stating that Heritage deserved their 
patronage. 

In addition, the percentage of unauthor-
ized viewers in this 276-unit complex had 
dropped 4rom astronomical to zero. The 
complex passed the cumulative leakage 
index with flying colors and the picture 
quality improved dramatically. 

To top it all off, we came in under budget 
on the project and started another post-
wire project with the same type of mate-
rial. From the plumbing fixture decor to 
the showplace look, the rectangle mould-
ing led the way. The next time you have 
an MDU post-wire, use rectangle shape 
moulding for a professional finish. CT 
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ground protection, 
dustry approved and specified warning 

system against accidental dig-ins of buried 
cables and pipes. Terra Tape' offers seven 
grades to prevent inconvenient service inter-
ruptions and unnecessary loss of revenue. 
• Terra Tape' Extra Stretch.'" 
A unique combination high puncture 
resistance, tensile strength and elongation. 

• Terra Tape Sentry Line" 
Two grades for detectable line location and 
protection including a high elongation 
version. 

• Terra Tape' Extra Strength 
A woven tape with high tensile strength and 
puncture resistance. 

• Terra Tape' Standard 
Economical protection in three thicknesses. 

Manufactured to your exact specifications. Stan-
dard APWA color codes, laminated printing, 
plastic cores, extra-long roll lengths, end-of-roll 
indicators, dispenser reels with handles and in-
dividual boxes. A variety of tape colors and 
multi-color printing for custom warning 
messages, logos and phone numbers. 

larara—là7-3e 
Call us, factory direct, today for all 

your technical needs. 

800-231-2417 
Collect 713-484-6892 • FAX: 713-947-2053 
P.O. Box 750245 • Houston, TX 77275-0245 
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Coaxial stubs 
By George E. Martin 
Technician, Southwest Missouri Cable TV 

The coaxial cable we take for grant-
ed to transport our CATV signals to our 
subscribers can be used in some 
rather interesting ways. For example, 
did you know that you can make a trap 
out of a simple coaxial tee and a small 
length of cable? Let's review some of 
the theory behind what makes this pos-
sible. 
A piece of coax can take on the 

characteristics of a resonant circuit 
when it is cut to a length corresponding 
to an electrical quarter wavelength of 
the frequency of interest. In fact, when 
a quarter wavelength of coax is shorted 
at one end, it behaves much like a par-
allel resonant circuit (see Figure 1). In 
such a configuration, this piece of 
cable will appear as a high "resistance" 
to its corresponding frequency, and will 
impede that frequency. 

Conversely, if the short is removed, 
that quarter wavelength section of coax 
will be the equivalent of a series reso-
nant circuit (see Figure 2), and appear 
as a low "resistance" and pass the fre-
quency of interest. 

From this it is apparent that a short-
or open-circuited section of coax does 
not actually deliver power to a load and 
is not in the truest sense a transmis-
sion line. But because a section of 
cable a certain length can have induc-
tive or capacitive reactance, it reasons 
that such a piece of cable might also 
resemble a circuit component. When 
less than a quarter wavelength long, 
the short-circuited coax will resemble 

Figure 1: Short-circuited 
quarter wavelength coaxial 
stub 

Figure 2: Open-circuited 
quarter wavelength coaxial 
stub 

an inductor, and the open-circuited 
coax will take on the characteristics of 
a capacitor. 
A free space quarter wavelength 

can be found with one of the following 
formulas: 

X/4 (in feet) = 246/frequency in MHz 

X/4 (in inches) = 2,952/frequency in 
MHz 

When cutting a quarter wavelength 
section of cable, you must also take 
into account the cable's velocity of 
propagation (Vp), which will make the 
actual length somewhat shorter than 
the free space value as shown in the 
following: 

X./4 (in feet) = (246 x V)/frequency in 
MHz 

X14 (in inches) = (2,952 x V)/frequen-
cy in MHz 

Low cost trap 
One good application for what has 

been discussed is the construction of a 
simple trap. Let's say that the input of 
your Ch. 6 off-air processor is being 
overloaded by a strong FM broadcast 
band carrier at 95.1 MHz. Placing a 
trap designed for the frequency of the 
offending carrier in the Ch. 6 antenna 
downlead should solve the interference 
problem. 

Assuming the coax you are using 
has a V of 83 percent (check the 
manufacturer's specs for the actual 

96 OCTOBER 1990 COMMUNICATIONS TECHNOLOGY/BACK TO BASICS 



Figure 3: Simple trap using open-circuited quarter wavelength 
stub connected to coaxial too 

Signal 
source X/4 Signal 

level 
indicator 

cable you use), the length of cable nec-
essary to construct a quarter wave-
length trap can be found with the fol-
lowing formula: 

X./4 = (2,952 x V)/frequency in MHz 
= (2,952 x 0.83)/95.1 
= 2,450.16/95.1 
= 25.76 inches 

Cut the cable a few inches longer 
than what was calculated, and install a 
connector on one end of it. Connect 
the antenna downlead to one side of a 
tee (see Figure 3), the other side to a 
spectrum analyzer or signal level meter 
that is tuned to the offending FM 
carrier, and the coaxial stub to the 
remaining tee connector. 

While monitoring the level of the FM 
carrier, begin trimming the stub in small 
increments (be sure not to allow the 
cable's center conductor and shield to 

Figure 4: Power inserter 
using two open-circuited half 
wavelength stubs 

To tower-mounted 
preamp 

Power 
supply 

Install 
DC block 
here 

short together after each cut). As the 
length of the stub—which will include 
the connector and part of the 
tee—approaches an electrical quarter 
wavelength of the desired frequency, 
the offending carrier's amplitude will 
decrease. 

When the carrier is nulled to a mini-
mum, you have an effective low cost 
trap! The quarter wavelength piece of 
coax should have the end that is not 
connected to anything open-circuited 
(not shorted), resulting in a series reso-
nant circuit. Tape the open end and coil 
up the stub to keep it out of the way, 
and reconnect the downlead (with the 
tee and stub) to the processor input. 
The advantage of this type of trap is 
that it can be used on a powered coax 
without worry of shorting out the power 
source. 

Half wavelength stubs 
Coaxial stubs cut to an electrical 

half wavelength (twice as long as a 
quarter wavelength) exhibit similar, but 
opposite properties. An open-circuited 
half wavelength piece of cable will 
behave like a parallel resonant circuit, 
and one that is short-circuited will be 
like a series resonant circuit. The latter 
could be used as a trap, assuming no 
power on the coax. 
One application for open-circuited 

half wavelength stubs is the fabrication 
of a simple power inserter for a single 
channel antenna downlead that is feed-
ing a tower mounted preamp. This 
requires that two tees be installed in 
the downlead, with a half wavelength 
stub connected to each tee (see Figure 
4). The power supply is then connected 
to the center conductor of one stub and 
the shield of the other stub. 

Because the open-circuited stubs 
are parallel resonant circuits with high 
impedance at the desired frequency, 
the incoming RF signal will not pass 
through the stubs and into the power 
supply. CT 

We've put an end to 
traditional utility 
pole fastening! 
Introducing Lowell's 
Ratcheting Socket wrenches. 

DOUBLE & TRIPLE SQUARE SOCKETS 

For years, the only way to fasten was 
to use an open-end wrench and re-
peatedly position and turn. A tedious 
and time consuming job! 

But now, American ingenuity has 
changed all that. Lowell, specialists in 
ratcheting tools, introduces unique 
Lineman's Combination Square 
socket/wrenches. They're specifically 
designed to fit the 3 most common 
pole fasteners. Their ratcheting action 
makes adjustments a fast, easy, more 
efficient way to accomplish more in 
less time. No more multiple tools. No 
re-positioning. One tool does it all! 

They also feature. • Unique bolt-
thru design • adjust forward/ 
reverse • position once • rugged 
construction • high quality • de-
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Cable TV and Telephone Industry 
use. 

Write or call now about the complete 
line of Lowell Utility tools and the 
name of your nearest distributor. 
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SHOULDN'T 
YOU BE ON 
A LADDER? 

For over a half century CIE has been 
providing their graduates (over 
150,000 of them!) with the training 
and confidence they needed to suc-
cessfully climb their chosen career 
ladder (the hardest part is getting 
started). We'd like to help you get 
started on that rewarding climb. With 
CIE's Cable Tech program you now 
have the opportunity to receive the 
most comprehensive training program 
in the CATV industry. 

Here's Why CIE's Cable Tech 
Training Program is Number One 
In the Business... No One Offers 
More Employable Training! 

Cable Tech 
Basic Electricity (40 lessons) 

II Basic Electronics ( 26 lessons) 
III DigitalNideo Theory (34 lessons) 
IV Technical Report Writing 

(16 lessons, 3 papers) 
V Trouble Shooting using Symptom 

Diagnosis (18 lesssons) 
VI Electronics Technology with 

Digital (18 lessons) 
VII Electronic Technology with 

Advanced Digital & 
Microprocessor Laboratories 
(21 lessons) 

VIII Electronics Engineering 
Technology: Engineering Math & 
Circuit Analysis (42 lessons) 

IX Electronics Engineering 
Technology: Advanced Engineer-
ing Math, Circuit Analysis, and 
Physics (36 lessons 1 paper) 

• EARN A FULL ASSOCIATE DEGREE 
Upon completing each Cable Tech 
program you will be awarded an 
industry-recognized training certificate 
from CIE. And remember, all your 
training builds towards an Associate 
in Applied Science in Electronics 
Engineering Technology with Cable. 

We Encourage You To Look, But 
You Won't Find a More 
Comprehensive Training 
Program in the CA TV Industry! 
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Please don't take him! 
By Steve Allen 
Chief Engineer, Jones Intercable, Roseville, Calif. 

The wind was blowing hard and the sky 
was threatening, but it looked like a good 
day for non-pay disconnects. The front 
office had done its part by calling every-
one and reminding them of the bill and the 
consequences. All we had to do was go 
out and get the work done. 

Everyone was gathering in the shop 
that morning; some were getting their 
orders sorted, some were having a last 
cup of coffee. It looked like we were ready 
to go. Then I noticed a person in a different 
uniform walk in. It had a gun attached. My 
mind said, "This doesn't look promising." 
Of course it immediately caught the atten-
tion of the rest of the employees and a 
couple started moving toward the back 
door. 
I had to ask the question. "Good morn-

ing officer, my name is Steve Allen. I'm the 
chief engineer. May I help you?" 

"I have a warrant for the arrest of 
Michael Bitsko," he said. "Is he here?" 

An unpleasant surprise 
Mike was just coming out of the bath-

room and looked startled when he saw the 
officer. I asked him to come over, which 
he did reluctantly. The officer proceeded 
to read the warrant, which indicated he 
was being arrested for failure to appear 
in court for a traffic ticket he had received. 
I said to myself, "This is not a good time 

to lose an installer." I could find no humor 
in this situation. 
The officer handcuffed the installer, and 

informed me that he would be arraigned 
later this morning and bail set. With that, 
he escorted the installer out of the shop, 
leaving me with 40 disconnects and an 
uncertainty regarding Mike's return. 
I became angry and frustrated inside. 

Why did he do this? Why didn't he tell me 
he got a ticket? I might have been able to 
help. Doesn't he know that his job de-
pends on his ability to drive? 
I reassigned the work to the other two 

installers and they weren't very happy 
about it. This caused a tremendous incon-
venience to everyone and we still didn't 
know if Mike would be back. 

To make a long story short, Mike was 
fined $600 and his license was suspended 

"The officer handcuffed 
the installer, and informed 
me that he would be 
arraigned later this 
morning and bail set." 

for 90 days for drunk driving and refusal 
to submit to a blood test. He and a buddy 
had stopped off after work at a watering 
hole on a Friday evening and stayed until 
closing. Mike was arrested for engaging in 
a drag race and being under the influence. 
Under company policy, Mike was ter-

minated for not being able to carry out his 
job responsibilities and having a valid 
driver's license. Mike has a wife and a 
7-year-old boy, and he lost his job because 
he couldn't act responsibly. They have 
since moved out of the area in an effort 
to find work. It's going to be pretty difficult 
without a driver's license. 
Our company now requires that all job 

applicants provide a printout of their 
driving record prior to a job offer. We also 
enroll them in an employer notification 
program with the Department of Motor 
Vehicles. This provides the employer with 
timely notification of any violations or 
activity on an employee's driving record. 
This has resulted in several employees 
being disciplined for failure to notify the 
employer of traffic offenses that may affect 
their driving privilege. One employee was 
terminated for driving with a revoked 
license. 

Driving is a privilege so many of us take 
for granted. Upon reaching the age of 16, 
we do not even think of not being able to 
drive. Yet it happens time and time again. 
Cable TV is an outside job and it requires 
that drivers be every bit as responsible as 
a bus driver or long-haul trucker. 
The loss of your license is the loss of 

your livelihood, and will have a tremendous 
impact on your future. Insurance costs are 
going up and companies are finding it 
very expensive to keep individuals with 
poor driving records on their payrolls. 
Think about it. CT 
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Is it a short or an open? 
By Jud Williams 
Owner, Performance Technological Products 

Often when we receive equipment at 
our repair facility "short" or "burned" will 
be scratched onto the chassis. "Burned" 
certainly describes many of the conditions 
quite accurately. The word "short" is often 
misused and is occasionally confused 
with something that is "open." 
An on-off switch is a good example of 

the difference between an open and 
shorted condition. When in the off posi-
tion, the contacts in the switch are open. 
In contrast, the on position is equivalent 
to a short. When using an ohmmeter the 
indication for an open is a reading of in-
finity while a short will register as 0 ohms. 
When dealing with CATV distribution 

equipment and power supplies we are 
constantly confronted with shorted and 
open components and circuits. Often a 
short will cause something else to open, 
as in the case of the foil on the PC board. 
When subjected to short circuit current, 
the foil acts like a fuse by opening up, thus 
interrupting the continuity of the circuit. 
The troubleshooter will have two prob-

lems to deal with: the open foil and the 
malfunction causing it. Many times the 
cause of the burned foil may be found by 
locating a burned, blistered, puffed or 
discolored component. An ohmmeter fea-
turing a continuity tester that beeps is a 
convenient aid in locating these problems. 
An example of a condition causing the foil 
to burn is a shorted transient suppressor 
at the input or output of a line extender or 
trunk amplifier. 

Not all components are shorted, even 
though they may register 0 ohms on the 
meter. As an example, a transformer wind-
ing will read 0 ohms (in the case of an RF 
transformer) or the resistance will be very 
low, in the range of 0.5 ohms to possibly 
2 or 3 ohms if it is a power transformer. 
Thus the ohmmeter's use is limited to 
locating an open winding in a transformer 
rather than a short. Chokes and coils also 
are included in the category. 

Which failure for which component? 
Components vary as to the kinds of 

failures one might expect. Resistors, for 
instance, generally open up when they 
fail. Capacitors can go either way, al-
though bypass capacitors (with one lead 

connected to ground) usually short and 
burn, often scorching the PC board in the 
process. A bypass capacitor in good con-
dition will read infinity on an ohmmeter 
while a shorted one will be 0 ohms. Elec-
trolytic capacitors tend to dry out over a 
period of time and often become shorted 
in the process. When used as a filter in a 
power supply, a shorted capacitor will 
often burn out the transformer and recti-
fiers. This happens because the fuse is 
usually in the wrong location or its rating 
is too high. 

Rectifiers often will short rather than 
opening and are relatively easy to test with 
a digital ohmmeter since they are sup-
posed to conduct in only one direction. 
Rectifiers (sometimes called diodes) will 
exhibit a resistance value in the forward 
(or conducting) direction and read approx-
imately 500 ohms for large stud-mounted 
devices and about 1,000 ohms for small 
rectifiers and signal diodes. In the reverse 
(non-conducting) direction, the reading 
for a good rectifier is infinity. Most meters 
have their 2,000 ohm range marked with 
a rectifier symbol to tell you that it is the 
proper one to use. 
A likely place for an open to occur in an 

amplifier is the AC path due to the fact that 
many are inadequately designed and will 
not handle the current they are often re-
quired to carry. Poorly mounted chokes 
can contribute to open conditions as they 
break loose from their solder pads. To 
check this condition, gently rock the 
choke back and forth to feel for looseness. 
The RF connectors at the input and out-

put of amplifier modules may gradually 
become open as the connection heats 
due either to poor contact or having to 
pass excessive AC current through them. 
When tagged, the burned connector is 
usually described as a short when in fact 
it is truly an open. 
Two other components often exhibit 

open conditions, usually showing up as 
intermittents. When a switch is exposed 
to the elements its contacts tarnish and 
lose their ability to make good contact. 
Potentiometers (also called pots or con-
trols) will deteriorate over time and their 
wiper arms will gradually lose contact with 
the resistance material. This causes their 
resistance value to fluctuate, showing up 
as noise or erratic gain in an amp. CT 
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How sharp are your people skills? 
By Rikki T. Lee 
Editorial Consultant 

1) Your supervisor buzzes your 
office and says, "I need a report on 
your lab tests—ASAP." But you're 
buried in work. How do you respond? 
a) "Why do you wait to the last minute? 
I'll have to work overtime." 
b) "Sorry, ask somebody else. I've got 
way too much to do." 
c) "Is that a higher priority than what 
I'm working on now?" 
d) "I'll do it, but you probably won't get 
it until next week." 

2) A tech you supervise says he's 
come up with a better method to orga-
nize materials in back of the truck. 
You're busy; what do you say? 
a) "Could you come back at 3:30? I'd 
like to hear about it." 
b) "Write me a memo; I'll look at it 
when I've got the time." 
c) "Nothing's wrong with our method. 
Get out there and do your job." 
d) "That reminds me of an idea I had a 

few years ago... 
3) At the water cooler, a co-worker 

whispers that your immediate supervi-
sor has accepted a job in another com-
pany. What should you do? 
a) Seek out someone else in the office 
who has more information. 
b) Immediately corner your supervisor 
and ask to verify the rumor. 
c) Go to the supervisor's boss and 
prove you can fill the vacancy. 
d) Wait until your supervisor tells you or 
the news becomes official. 

4) Some tech department employ-
ees have been slipping in a few min-
utes late during your Monday morning 
meetings. What should you do? 
a) Announce that future latecomers will 
face disciplinary action. 
b) Ask each employee to prepare an 
oral report for every meeting. 
c) Don't start until all are present, then 
get mad at everyone. 
d) Don't meet regularly but surprise 
people with impromptu meetings. 

111111 

5) Your best designer has missed 
work for four of the past six Mondays. 
You call her into your office. What's the 
first thing you say? 
a) "Listen to me and listen good. You're 
this close to being fired." 
b) "Would you please tell me if you're 
having any personal problems?" 
c) "Report to the clinic right now for 
blood and urine tests." 
d) "You're an important part of our 
team. But we've got a problem." 

Improving your people skills 
In Scenario 1, you must avoid a 

conflict in scheduling. Whining (a) 
won't make you feel better or raise 
your supervisor's opinion of you. 
Refusing to work on the project (b) is a 
fast route to unemployment. And 
attempting to set your own work priori-
ties (d) can cause resentment. Instead, 
put the matter in perspective. First, the 
work must be done on time and at your 
best. Second, it's likely that other work 
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may suffer. Communicating this in a 
non-threatening way (c) is the best 
response. So how do you escape this 
sticky situation? Just ask the right 
question. 

Scenario 2 probes your ability to lis-
ten to suggestions. Launching a put-
down now (c) can make your tech 
uncooperative later. Cruising down 
memory lane (d) subtly tells him you 
don't care. Asking for a memo (b) is 
OK, but how well does he express him-
self in writing? Will you have the time 
to read it? Making time to listen to his 
idea (a) is the best way. 

Whatever your job title, listening is 
the most difficult task you must do. To 
improve your skills, concentrate on 
what the speaker is saying. Don't think 
of your response. Then rephrase what 
you've heard. ("Let me see if I under-
stand.") Ask clarifying questions and 
listen to the answers. Now respond. If 
it's a good idea, ask him to try it. If not, 
thank him but gently tell him why it's 
not possible to implement. 

How do you deal with rumors (Sce-
nario 3)? Seeking out data (a) can 
make you appear rude or nosy. Asking 
the supervisor directly (b) embarrasses 
your supervisor, you and the rumor-

"Communication is a 
narrow two-way 
street; look out for 
oncoming traffic." 

monger, who can be found out. Jockey-
ing for position (c) puts you in the role 
of a manipulator. So the best way is to 
wait until the word is official (d). So, no 
matter the source, a rumor is a lousy 
path for news to travel. Unfortunately, 
the less communicating and listening a 
company does through official chan-
nels, the more it unwittingly lets gossip 
and rumor take over. But remember, 
just because you heard it through the 
grapevine doesn't mean it's true. 

Scenario 4 discusses the meeting, a 
time for potentially great communica-
tion—if you plan it that way. Berating 
latecomers (a) only creates fear and 
loathing and solves nothing. Waiting for 
stragglers and then getting angry at 
everyone (c) wastes time, embarrasses 
the early birds and solves nothing. 
Holding a "pop" session (d) catches 
your staff unprepared, results in a dull 
meeting and solves nothing. But requir-
ing oral reports (b) ensures attendance 

and participation—if you encourage 
questions. For weekly meetings, 
always begin on time. A few days prior, 
issue memos with an agenda; assign 
latecomers their reports first. 

In Scenario 5, you've got a staff 
problem. Threatening your designer 
with dismissal (a) might scare her but 
doesn't help either of you. Demanding 
she be tested for drugs or alcohol (c) 
makes her defensive and puts you 
back at Square One if the results are 
negative. Airing out her personal prob-
lems (b) is OK if you're a great listener 
but really doesn't address her needs or 
yours. Helping her feel at ease before 
mentioning unacceptable behavior (d) 
works best. Ask her how she could 
improve her performance and become 
a better designer. And don't forget to 
listen well. 

A two-way street 
Situations like these happen daily. 

You'll handle them better by sharpen-
ing your people skills. Not only will you 
be more effective, but your staff and 
co-workers will become happier and 
more productive. Communication is a 
narrow two-way street; look out for 
oncoming traffic. CT 

POWER SUPPLIES 
• AC 
• Standby 
• UPS 

• Pole Mount 
• Pedestal 
• Rack Mount 

Our Products are: 
• Efficient • Modular 
• Reliable • Serviceable 
• Proven • Cost Effective 

POWER 
TECHNOLOGIES, INC. 

(206) 435-9530 
(800) 548-0584 

18931 59th Ave. N.E. #5 
Arlington, Washington 98223 

• Advanced designs and 
technology. 

• Field-proven reliability 
and performance. 

• Backed by a worldwide 
Ditch Witch dealer 
network. 

Call for FREE literature. 
(800) 654-6481 

0,04 

One name offers more 
alternatives to open-cut 

excavation. 

Ditch 
Witch 

Finding New Ways. 
Reader Service Number 57 Reader Service Number 58 

COMMUNICATIONS TECHNOLOGY OCTOBER 1990 101 



CT's LAB REPORTI111111111111111111111111111111111111111111111111 

Regal Gold Label 
1 GHz drop passives 
By Ron Hranac 
Senior Technical Editor 

As the industry's push toward wider bandwidths contin-
ues, manufacturers have been designing and producing 
products that provide good performance to as high as 1 GHz 
(1,000 MHz). We have connectors, cable and amplifier moth-
erboards that operate at that lofty frequency, and our suppli-
ers are working on amplifier and passive designs. While 
some 1 GHz passives have been available, they generally 
have been limited production specialty items for satellite and 
microwave communications. I am aware of at least one 
European manufacturer that has been providing 1 GHz 
CATV/MATV drop passives, but they haven't been marketed 
on a large scale to the U.S. cable industry. 

Regal Technologies Ltd., a Skokie, III.-based manufactur-
er, recently introduced what it calls the Gold Label series of 
drop splitters, with performance specified to 1 GHz. We 
obtained samples of Regal's GS2DGH two-way, GS3DGH 
three-way and GS4DGH four-way splitters for evaluation, 
which were tested in Jones Intercable's corporate engineer-
ing lab by Frank Eichenlaub. 

About the product 
These passives represent a bit of a departure from con-

vention when it comes to drop passive design. First of all, 
Regal decided to use microstrip circuitry and surface mount 
device technology instead of the more traditional PC board 
assembly techniques. This results in more consistent electri-
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cal performance from unit to unit, and achieves a wider oper-
ating bandwidth. 

Another consideration was good RFI shielding, so the 
splitter back plates are cast with interlocking channels and 
are pressed into mating channels in the housing. Then an 
epoxy seal is applied for environmental protection. Similar 
shielding designs have been employed by other manufactur-
ers, and have been proven to be far superior to the use of 
the stamped metal backing plate used in many splitter 
designs. 

These passives are available only in the horizontal config-
uration shown, and have a much heavier feel than the usual 
drop splitter. Regal had just started production when this 
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Regal's Gold Label series of drop 
splitters. 

evaluation was done. and final pricing had not been set. The 
estimated unit cost for the two-way is $2.50, about $4 for the 
three-way and $5 for the four-way. 

All electrical measurements were done using a Hewlett-
Packard 8753B network analyzer and 85046B 75 ohm S-
parameter test set. The network analyzer's time domain 
option was used to gate out reflections that might contribute 
to measurement errors. Insertion loss, return loss and isola-
tion were tested from 5-1,005 MHz. 

RFI shielding was measured in an untuned RFI chamber 
connected to the network analyzer. The bandwidth of the 
external post amplifier limited shielding measurements to 40-
450 MHz. Regal's shielding spec is 125 dB, which in itself is 

Lemco 
the tools 
of the 
trade 

Foreign dealer 
inquiries invited 

Call for your 
free catalogue. 
(800) 233-8713 

USA and Canada 

(717) 494-0620 
PA 

RD2, Box 330 A 
Cogan Station, PA 17728 

Pierce Afrrow® 

00.141 
m eomalg 

Ant 
••••• 

... _ ,...... ' 
nua• 

Detectable Pneumatic 
Piercing Tools 

• Diameters from 2 inches to 6 inches. Reader Service Number 61 
• Optional transmitter for monitoring depth 
and direction for 2", 4", and 5.5" models. 
• Replaceable tool heads improve 
accuracy and performance in different 
soils. 
• Simple, reliable design with just one 
moving part. 

Call for FREE literature. (800)654-6481 Finding New Ways. 

Ditch 
Witch 

Reader Service Number 60 
COMMUNICATIONS TECHNOLOGY OCTOBER 1990 103 



Typical input port return loss (top) 
and splitter insertion loss (bottom) 
of a four-way splitter 
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Output port return loss was good to 
beyond 1 GHz (top) as was port-to-
port isolation (bottom) 
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a very difficult value to measure, but all the samples tested 
were essentially at the noise floor of the measurement sys-
tem (-120 to -130 dB). Unfortunately we could not check 
shielding beyond 450 MHz. In any event, compared to the 
stamped metal backing plate design, the Regal design is as 
much as 30-50 dB better. 

Several samples of each splitter were tested, and the fol-
lowing table summarizes the average worst-case perfor-
mance compared to the manufacturer's worst-case spec. 
The accompanying network analyzer plots (four-way splitter) 
are indicative of the performance of the Regal splitters. 

GS2DGH two-
Insertion loss 

Return loss 

Isolation 

Worst-case Worst-case 
spec* measured 

way splitters 
(P1) 4.4 dB 
(P2) 4.4 dB 
(Input) 15 dB 
(P1) 15 dB 
(P2) 15 dB 
(P1-P2) 20 dB 

GS3DGH three-way splitters 
Insertion loss (P1) 

(P2) 
(P3) 

Return loss (Input) 
(P1) 
(P2) 
(P3) 

Isolation (P1-P3) 
(P2-P3) 

8.2 dB 
8.2 dB 
4.4 dB 
15 dB 
15 dB 
15 dB 
15 dB 
20 dB 
20 dB 

GS4DGH four-way splitters 
Insertion loss (P1) 8.2 dB 

(P2) 8.2 dB 
(P3) 8.2 dB 
(P4) 8.2 dB 

Return loss (Input) 15 dB 
(P1) 15 dB 
(P2) 15 dB 

3.53 dB 
3.63 dB 

19.70 dB 
27.07 dB 
23.73 dB 
19.97 dB 

6.63 dB 
6.53 dB 
3.30 dB 

16.53 dB 
23.03 dB 
27.80 dB 
25.03 dB 
28.10 dB 
28.53 dB 

6.97 dB 
6.77 dB 
6.93 dB 
6.73 dB 

20.03 dB 
27.23 dB 
26.43 dB 
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Worst-case 
spec* 

GS4DGH continued 
Return loss (P3) 15 dB 

(P4) 15 dB 
Isolation (P1-P2) 20 dB 

(P3-P4) 20 dB 
(P1-P4) 20 dB 

Worst-case 
measured 

25.63 dB 
22.43 dB 
31.27 dB 
29.93 dB 
30.17 dB 

*Note: Regal specifies its splitter performance in the follow-
ing frequency ranges: from 5-10 MHz, 10-20 MHz, 20-400 
MHz, 500-600 MHz and 600-1,000 MHz. The values shown 
are their worst-case specs (600-1,000 MHz). The worst-case 
actual performance was in the same frequency range. 

Comments 
One might think that "a splitter is a splitter," but obtaining 

good broadband performance out to 1 GHz is difficult to do 
in a passive RF device. The incorporation of microstrip and 
SMD technology provides that, and Regal has applied for 
patents on the internal circuitry. I had a chance to look at the 
splitter circuit boards (very impressive), but we were asked 
not to show them at this time. 

The performance of Regal's Gold Label splitters is quite 
good and if your future calls for the use of 1 GHz drop pas-
sives these will fit the bill nicely. Their higher cost is reflected 
in the broadband capabilities of the devices and the nature 
of the technology used to obtain those capabilities. Little 
details, like plating the center conductor pin vises before 
folding them, machined threads and the generally heavy-

RFI shielding was at the noise floor 
of the test setup; Marker 1 is at -126 
dB (-84.044 dB plus 42 dB gain post 
amplifier) 
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duty construction (die cast zinc with zinc chromate plating) 
will contribute to long-term performance. 

For more information, contact Regal Technologies Ltd., 
4711 Golf Road, Skokie, III. 60076, (708) 677-2600. CT 
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CALAN 1776/1777 
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Microlasers 
Amoco Laser Co. announced its 

new series of single-frequency, laser-
diode-pumped, solid-state microlasers. 
They use Amoco's end-pumping con-
figuration for linewidths of <5 kHz at 
1,064 nm and 1,319 nm. Features 
include 20 MHz frequency stability over 
a two-hour period, >2,000:1 linear 
polarization, low relative intensity 
noise, single-mode fiber pigtail option 
and output powers up to 400 mW. 
Reader service #141 

Fault locator 
Bid()le Instruments made available 

its four-range, battery-powered, hand-
held TDR cable fault locator that pro-
vides a cable trace indicating faults on 
cables up to 9,500 feet in length. The 
product uses the principle of time 
domain reflectometry enhanced by 
microprocessor technology, is pushbut-
ton-operated and has LCD display. 

To use, you check the velocity of 
propagation, set the range, move the 
cursor to fault or discontinuity on the 
trace and then the instrument automati-
cally shows distance to the fault. The 
unit can identify and locate opens, 
shorts, taps, splits and resplits and 
water saturation on cable. Accuracy is 
better than 3 percent of selected range. 
Reader service #139 

Power supply 
software 

The Power Supply Maintenance 
Software Version 3.00 was announced 
by Dumbauld and Associates. The soft-
ware allows the user to account for all 
power supplies, tracking service visits, 

scheduling preventive maintenance 
visits and exceptional conditions. 
Exceptional condition reports are print-
ed for power supplies that are out of 
tolerance (set by the user). The soft-
ware can check output voltage, load 
voltage and specific gravity of the bat-
tery fluid. 

The product is menu-driven and the 
preventive maintenance scheduling 
function generates work orders on a 
weekly basis in the form of a checklist 
to assist the service technician in 
obtaining the pertinent information 
needed. It is IBM-compatible and 
requires a hard disk drive system with 
512K bytes of RAM and monochrome 
or color monitor. The quantity of power 
supplies that can be maintained by the 
software is limited only by the amount 
of storage on the disk drive. A real-time 
clock is recommended. 
Reader service #140 

Pulsed EMI handbook 
KeyTek published a new 80-page 
handbook on pulsed electromagnetic 
interference (EMI), including electro-

The 
PULSED EMI 
HANDBOOK 

ESD EFT/Noise Te SU 

'run 
Special Emphasis on 
European Community 

"801" Standards 

richeduled to become mandatory 
in 1992 

FIRST EDITION 
by the Technical Staff of 
Kreek Instrument Corp. 

Note: This Handbook Sup...*Jos 
lho ?<Reek SURGE ex( ESD Handbooks 

KeyTeK. 
coxpongre. ' 

static discharge (ESD), electrical fast 
transient bursts (EFT) and surge on 
both power lines and I/O lines. The 
handbook is a basic introduction to a 
series of two-day seminars that the 

Extended-Range, Fluid-Assisted, 
Guided Boring System 

• Surface-launched, fluid-assisted mechanical 
boring tool bores distances of 400 feet. 
• Compact, easily maneuvered. Fits 
inside a 36-inch yard gate. 
• Surface-launched for minimal 
disturbance. 
• Fast, economical boring for 
compactible soils. 

Call for FREE literature. (800)654-6481 Finding New Ways. 

Reader Service Number 65 

Ditch 
Witch 
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company is holding on designing and 
testing equipment to meet the manda-
tory EC92 European EMI standards. 
The book describes the requirements 
of principal standards including IEC 
801-2 for ESD, IEC 801-4 for EFT, and 
IEC 801-5 for surge as well as ANSI 
C63 for ESD and ANSI/IEEE C62.41 
for both EFT and surge. 

Details are included on threat wave-
forms, test levels, test setups and key 
differences among the various docu-
ments. The company's seminars are 
scheduled for various cities in fall 1990. 
Reader service #138 

Frequency counter 
EIP Microwave Inc. introduced the 

EIP Model 628A, a 10 Hz to 26.5 GHz 
CW microwave frequency counter. The 
unit provides the ability to selectively 
measure individual signals in a mul-
tisignal environment. The YIG-prese-
lector on the product provides protec-
tion from the accidental application of 
high level signals to the counter's 
microwave input, up to 30 watts of con-
tinuous power or 200 watts of peak 
pulsed power. 

GPIB programmability is included as 
a standard feature and kickback noise 
emission is specified as < -70 dBm. An 
ovenized oscillator option includes a 12 
VDC input to keep the oven at operat-
ing temperature during long transits to 
remote sites. 
Reader service #137 

Logging, analysis 
system 
ACE Communications made avail-

able its computer-driven frequency log-

ging and analysis system. The com-
plete package includes a receiver that 
covers 100 kHz to 2,036 MHz and con-
trol software and serial interface hard-
ware. It is designed for stand-alone, 
unattended monitoring and logging on 
any group of frequencies within the 
receiver coverage range, in wide FM, 
narrow FM, AM or single sideband 
operating modes. 

The two basic types of analysis and 
logging functions offered with the pack-
age are a tabular method and a spec-
trum analyzer type display. The first 
lists active calls by frequency, signal 
strength, date, time and keys the call to 
a tape recording of the audio portion of 
the radio transmission. The second 
method displays on a computer moni-
tor "spikes" of received frequencies 
vertically ranked by signal strength. 
The horizontal axis represents the 
radio frequencies being received. The 
display can be viewed on a screen 
printed on a dot matrix or laser printer. 
Tabular data also can be printed or 
stored on a disk. 
Reader service #136 

Parts tester 
The Model 815 parts tester with digi-

tal readout was introduced by B&K-

Precision. It was designed for field ser-
vice or general industrial applications 
and tests capacitance and resistance 
in a variety of components and tests 
transistors, SCRs, diodes, LEDs and 
batteries in 26 ranges. The unit is 
designed to withstand a five-foot drop 
and is water- and overload-resistant. 

The product tests capacitance from 
0.1 pf to 20 mF in capacitors, cable 
switches and other components with 
accuracies ranging from 0.75 percent 
to 1.5 percent. Resistance measure-
ment spans from 0.1 ohm to 20 mega-
ohms. Other features include a 3-1/2 
digit 0.8-inch LCD readout, tilt stand for 
bench use, test leads and component 
insertion sockets. 
Reader service #133 

FO connector 
Channel Commercial Corp. an-

nounced availability of the SMT single-
mode connector from Augat, which is 
designed for long-haul applications. 
The ST-type connector has both low 
insertion losses and low back reflection 
characteristics. 

The field-installable SMT connector 
system is intermateable with ST-type 
connectors and features a keyed, bay-
onet-latching coupling mechanism to 
assure consistent alignment with every 
connection. The connector body is 
made of nickel-plated zinc and has a 
radiused zirconia ceramic ferrule. The 
backpost of the connector is blackened 
for easy differentiation from Augat's 
multimode connector. 
Reader service # 132 

WANTED 
USED VCII's 
Red, Yellow or 
White Labels 

We buy or trade 
VCII's 

(918) 836-8401 

VIDEOCIPHER II REPAIRS 
Fast Turnaround for Out of Warranty Repairs 

Commercial Units Only 
.111•111.1•••1111 MG. 

.40111 

1/1111BOCIMMI n 

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

VidesCiphere le • Registered Ruder.* of tileneeel inetreenent Cerperetion 

'DRAKE IRD 
$599 

•WITH TRADE IN OF 
WORKING WHITE LINE vcil 

TULSAT CORPORATION 

(918) 836-8348 

Reader Service Number 66 
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Today's ducted systems for pre-installed coaxial cable or fiber 
optic cable in conduit. Tomorrow's long-term protection and 

savings for your investment in underground construction. 
TODAY, TOMORROW, TAMAUA 

MANUFACTURED BY Tamaqua Cable Products Corporation, Schuylkill Haven, PA 17972 
CALL: 800-232-0883 FAX: 203-235-2454 PA: 717-385-4381 

Reader Service Number 67 



T&M catalog 
Hewlett-Packard is making its 1991 

test and measurement catalog avail-
able free. It contains new product up-
dates, comprehensive product descrip-
tions, current pricing and specs. De-
tailed selection guides and tutorials 
also are included. 

Information is cross-indexed by cat-
egory, alphabetical listing and model 
number. The catalog is over 700 pages 
and describes more than 1,500 HP 
products and services. 
Reader service #131 

Pocket test guide 
Fotec's new pocket-sized Fiber-

Optic Testing Guide is free upon 
request and describes the methods 
used to test fiber-optic cables and net-
works. All basic fiber test methods for 
cable loss, transmitter and receiver 
power and loopback testing are 
covered. 

The guide is applicable to all fiber 
networks. The tests detailed follow 
industry standard practices, including 
appropriate EIA fiber test procedures. It 
includes conversion tables for dB to 
watts and dB to percent loss. 
Reader service #130 

CATV software 
Cable Information Technology Co. 

introduced CostTrax, which is a soft-
ware system designed specifically for 
CATV system accounting and engi-
neering departments. It is capable of 
tracking any and all costs associated 
with CATV plant operation including 
labor (employees and contractors), 
parts and materials, and maintenance 

costs. It also provides the ability to do 
automated purchasing, receiving, 
inventory and converter tracking as 
well as fleet and project management. 

The software system was developed 
by a team of CATV system engineers 
and computer system developers. The 
product is a new system and not a 
reworked accounting system. 
Reader service #129 

Conductor cleaner 
Lemco introduced its center conduc-

tor cleaner that is used to remove 
dielectric and adhesive from the center 
conductors of all coaxial cables from 
.412 through supertrunk. The tool is 3 
inches wide by 4.5 inches long, which 
according to the company enables the 
splicer to use the power, speed and 
control of his whole hand. 

The plastic scrapers quickly clean 
the center conductor without damage 
to the copper coating. The scrapers are 

reversible and can be sharpened with a 
fine file. Replacement scrapers are 
available (Lemco Part 582). The han-
dle is made of plated spring steel and 
has a plastic coating. 
Reader service #126 

FO termination kit 
A new fiber-optic termination kit was 

announced by FOCS. It can be speci-
fied for any industry standard connec-
tor or combination of connectors. It 
comes with all tools and instructions 
needed to carry out field installation of 
the selected connectors. 

Additional connectors and tools can 
be bought from the company to expand 
the capabilities. Each kit has sufficient 
connectors and consumables to do 25 
terminations. Replacement consum-
ables packages are available. 
Reader service #128 

Powder coat paint 
A new powder coat paint is being 

put on all C- and Ku-band LNAs, LNBs, 
feedhorns and wireless cable products 
by California Amplifier. The new paint 
is said to be a better performing envi-
ronmental barrier and is environmental-
ly safe to apply. The process does not 
emit undesirable fumes and offers the 
covered surfaces better protection from 
the elements, according to the compa-
ny. 

The product is applied with a typical 
paint gun and then dried and cured in 
special purpose heat ovens. The fin-
ished products are the same glossy 
grey color the company has been using 
for several years. 
Reader service #125 

Wear CONNETI I NS 
Quality Cabletek moldings and 

connectors ensure a professional 
installation every time. Cabletek's 
value and service meet your spe-
cialized needs. Durable, depend-
able and attractive in exterior or 
interior installations. 

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

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

Cãblelëh 
WIRING PRODUCTS 
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THE FUTURE TREND IN THE CABLE INDUSTRY 

IS TOWARDS COMPLETE AUTOMATION 

ARE YOU READY? 

TPC recognizes that a product's value is more than just innovative design and stringent quality 
assurance. It's the service you get too! TPC gives the best customer service in the cable business. 

We offer a full line of automation and commercial insertion equipment. We are committed to 
quality and customer satisfaction. All of our products are designed for high reliability and ease of 
operation. And our status as a Novell Authorized Reseller and authorized dealer for Sony and 
Everex equipment gives us the edge in providing quality systems. 

TPC manufactures many products for the cable industry. Call us today and we will help you 
design the right system for your automation needs. 

Commercial Insertion  
Nexus 

True Spot Random Access 
Medius 

Random Pod 
ON-Q 

Dynamic Pod Sequential 

Automation  
Queue Master 

Headend Automation & Control 
Barker System 

Automated Pay-Per-ViewPromotion 
CASEY 

Automated Syndex & Non-Dupe Switching 

Software 
ADministre,tor 

Spot Random Trafficking & Billing 
ADpod 

Random Pod Trafficking & Billing 
CLIDE 

Cumulative Leakage Index Management 

Test Equipment 
PVM-1000 

Peak Audio Meter 
CGV 

Video Comb Generator 
NVU 

Video Noise Generator 

Cable's Automation Experts 

Telecommunication Products Corporation 

1331 South 7th St. 
P.O. Box 476 

Chambersburg, PA 172011 
(717) 267-3939 



CLASSIFIEDS/BUSINESS DIRECTORYIIIIIIIIIIII 
Help Wanted 

ATREX INC. 
A national installation contracting 
company has standing need for expe-
rienced installers. Call 1-800-874-4505 
for details and locations! 

CA TV 
CONSTRUCTION CREWS 

• AERIAL & UNDER 
GROUND SUB-
CONTRACTORS 

• AERIAL SUPER-
VISOR 

• AERIAL FOREMEN 
• UNDERGROUND 
SUPERVISORS 

• SPLICERS 
• DROP CREWS 
• INSTALLERS 
• LINEMEN ETC . . . 

Contact: 
EARLY & SONS INC. 
58 S. Kimball St. 

Bradford, Mass. 01835 
ATTN: DICK EARLY JR. 
508-374-8033 

508-374-1876 FAX 
LONG TERM EMPLOYMENT 

M/F/EOE 

— Fees Paid — 
Cali or %%rite 
‘11( .1• KIRB1 

(70S 369-2620 
l'A). Bo\ 2347 

Napel-% Il, 60567 
FAX: 708-369-0126 

CABLE SEARCH 
ASSOCIATES 
Professional Search 

and Placement 

Equipment Wanted 

WANTED MICROWAVE RADIOS 

Will pay premium for CARS band 

Microwave Associates transmitters, 

receivers and power supplies. 

915-685-3000 

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

TECHNICAL MANAGEMENT 

SALES ENG, W, 55K 
PLANT MGR, NW, 60K 
FIBER ENG, SE, 60K 
RF DESIGN, N, 55K 
REG ENG, E, 55K 
PLANT MGR, E, 40K 
CH ENG, MW, 40K 
REC ENG, SE, 35K 
TCH MGR, SW, 45K 
TCH SUPER, E, 45K 

STAFF ENG, NE, 40K 
SERV MGR, W, 45K 
DESIGN MGR W 36K 
PLANT MGR, TX, 36R 
TCH MGR, ENGLAND, OPN 
SERV MGR, W, 40K 
CH TCH, E, 35K 
CH TCH, TX, 27K 
CH TCH, NE, 32K 
MGR TCH, E, 26K 

TECHNICIANS 

LD TCH, SW, 26K 
SW TCH, E, 13/HR 
LN TCH, SW, 12/HR 
SW TCH, W, 13/FIR 
LN TCH, TX, 10/HR 
LN TCH, E, 13/HR 
LN TCH, N, 12/HR 
LN TCH, MW, 13/HR 
SERV TCH, SE, 9/FIR 
SERV TCH, E, 10/HR 

JIM YOUNG te ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Call for information about these and many other opportunities nationwide 

WE'RE THROWING THE 
TELECOMMUNICATIONS WORLD FOR A LOOP. 

At Raynet, we're launching a whole new industry. We're developing, manufac-
turing, and selling high-performance, cost-effective, resource sharing fiber optic 
distribution systems for local loop applications throughout the world. 

If you're an adventurous professional who's ready to explore new opportunities 
in your field, join the team that's turning the industry inside out! And discover 
how at Raynet, we see telecommunications in a whole new light. 

RF DESIGN ENGINEERS 
You will design and develop low noise, low distortion RF circuits and compo-
nents for fiber optic based communication systems. A BSEE with 5+ years' 
experience in remote power systems, RF and analog circuit design are necessary. 
Component level RF design in the UHF frequency band is required. Please 
respond to Job Code: RFE. 

VIDEO SYSTEMS ENGINEERS 
You will define performance criteria for fiber optic based video transmission. 
You will also perform lab experiments and theoretical calculations as well as 
analyze data to determine overall performance. Interface with Marketing/ 
customers in system definition will be involved. You must be familiar with 
electro-optic systems, communications theory, modulation techniques, and systems 
distortion mechanisms. A BSEE (MSEE desirable) and 4-6 years' directly related 
experience are required. Please respond to Job Code: VSE. 

We offer an excellent compensation and benefits package, including a bonus plan 
for all our employees. Please send your resume (indicating job code on envelope) 
to Raynet, Human Resources, Dept. COM/DL-24, 181 Constitution Dr., Menlo 
Park, CA 94025-1164. PRINCIPALS ONLY. NO PHONE CALLS, PLEASE. We 
are an equal opportunity employer. 

Raynet 

Telecommunications 
In A Whole New light 

MgaMteeet. 
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Equipment For Sale 

IIIE1111018101111111101111111IFIIMESIOMBEIM 
—LARGE STOCK MAJOR MFG'S c 
a DIS TRIBUTION EQUIP/ II 
CI D 
li 
D Amps, Line Ext.'s 
II Apt. Amps, Taps • 111 
fll 0 
is (614) 221-3131 III 
O CABLE LINK INC El 
MOIME71811111810111LIRROMIDIMOIRD1810111 

Bucket Trucks — Used 
Telsta. Versa-Litt Digger Derricks —10in Stock 

30 Other Utility Construction Trucks 

'We Buy and Sell' 

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

NEW 

2 & 4 Port Taps $7.00 

8 Port Taps $15.00 

Power Supplies $115.00 

Fittings, Amps, LEs 

TM Brokers 
Equipment Wanted 

Phone or fax 208-687-2289 

LIQUIDATION 
SALE 

OAK RM 358-3 
500 Pcs, os ,s 50. eo 

OAK AI 358 
2000 Pcs, need repair 50. so 
Rebtpld W/00 Day warranty SIO so 

SA 6703 
300 pri. WORKING no remotes 

SI ea 

JERROLD SS — 214 
1000 pcs 517 ea 

WANTED 
JERROLD DRX 3 DIC, 
OAK N12 Ch 2 or : 
SA 8500 & 8550 

Highest Prices Paid 

CABLE EQUIPMENT 
BROKERAGE CO. 
818-709-3724 

818-709-7565 FAX 

(619) 
Carrl, 757-3008 

113713 uniy FAX: 
- 757-4048 

We Buy and Sell Converters, Line 
Actives and Passives 300 Mhz 
and Above- Magnavox, Jerrold, 
S/A, Pathmaker. 

AERIAL BUCKET TRUCKS 
Large selection geared for CAN 

STANDARD TRUCK & 
EQUIPMENT CO. 
1155 Hill St. S.E. 
Atlanta GA 30315 

Phone: 1-800-241-9357 
BUCKET TRUCKS 

MLE 
Main Line Equipment Inc. 

1650 W. 160th St., Gardena, CA 90248 
WE BUY USED 

CONVERTERS-LINE GEAR 
WE SELL REFURBISHED 
CONVERTERS-LINE GEAR 
AT REASONABLE PRICES 

1-800-444-22U 
FAX 213-7154695 

WANTED 
CATV SURPLUS 

ACTIVES, PASSIVES, CABLE, 
HARDWARE. 

CALL US AT AMTECH 
PHONE: (305) 262-9343, EXT.205 

FAX: (305) 261-3312 
ATTENTION: BILL MARTIN 

Emergency Alert 
Systems 

BY 

Idet/oNics 
69 Channels 

14 day delivery 

Compatible with all headends 

AFFORDABLE 
24 & 88-Channel units also available 

(701) 786-3904 

WE HAVE 
IT ALL 

• AERIAL & UNDERGROUND HARDWARE 

• DROP CABLES 

• TOOLS & SAFETY EQUIPMENT 

• TEST EQUIPMENT 

• TRUNK AND DISTRIBUTION CABLES 

• EARTH STATIONS 

• DROP & INSTALLATION MATERIAL 

• CONNECTORS 

• STRAND 

TEMWIAPe 
A Division of Anixter Bros, Inc. 

4711 Golf Road, Skokie, IL 60076 (708) 677-2600 — Telex 289464 
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Blonder-Tongue, PICO, & Quintar 
modulators & channel elimination 
filters for Channels 3,5,6,& 37. 

Will trade 2-for-1 Channel 11 or your 
choice for half price. 
Call 303-927-9414. 

RF RELAYS. DC-1 GHz. SPDT-
DPDT-SP4T. 5, 6, 12, 24, VDC. Also 
Matrix sw. systems. "Switch with the 
switches that really switch!" Alaun 
Eng. Ph/FAX 818-957-0618 24 hrs. 
Dlr, inquiries invited. 

Professional Services 

WILLIAMS SOFTWARE SERVICES 
•Apple, Macintosh applications 
•Apple, Macintosh Internals; 
NuBus card, SCSI driver 
•Motorola 680XX Assembler & "C" 
Tom Williams 718-528-7360 

INCREASE YOUR REVENUE 

Local Cable Advertising 

Insertion Consulting 

Eight years experience in all 

markets. Start ups or existing 
operations. 817-860-5330 

Now accepting typical bids 

(subcontractors). 45 mile 

overhead rebuild. 27 mile 

underground new build. Midwest 

and South area. 
Herbert Rapier 
214-935-5926 

1208 E. End Blvd. 
Marshall, TX. 75670 

Main/ f• •••••••• • ra• 
.•••• e• «WM» 
.1Mo «MM. 

fl/b 

r•• 
«M. 

• 
«11 «Me «MIMI 

Mae 
• ffln• ‘IMM• 
ma•• 

.1MM, 

OMM, 

" The Cable Equipment 
Repair People " 

• Line Amplifiers and Headend 
Equipment Repaired 

All Makes And Models 

• Signal Level Meters Repaired 
and Calibrated 

• Flat Rate Labor Plus Parts 

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

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc. 

2369 S. Trenton Way, 
Unit H 

Denver, CO 80231 
FAX: (303) 337-3084 

Call (303) 337-4811 

We Market Used Equipment 

CABLE COMMUNICATIONS 
Full Installation Service 
Aerial/Underground 

New construction/Re-builds 
Complete Audit/Fiber Optics 

ALL VIETNAM VETERANS 
MINORITY OWNED BUSINESS 

REGISTERED WITH STATE OF CONNETICUT 

Ron Murallo 17 Richards Grove Rd. 
203-442-8007 Quaker Hill, CT. 06375 

JOHN JAMES CATV SERVICE 

Specializing in: 
eHeadend Proofs 

8Repairs 
OFCC Offsets 

1218 Franklin Cir., NE. 
Atlanta, GA 30324 404-636-1031 

Equipment Repair 

Repair//Rebuild of 
Commercial Insertion 

VCRs for Cable 
Call for Quote and References. 

Dallas Video Repair 
214-350-4062 

Systems For Sale 

Broker will pay high commissions for 
leads or information leading to selling 
or purchasing of small CATV systems 
or small SMATV systems. Call Cam 
Sheffner or Robert Buttera at 714-
652-3457. 

CATV system in Harland, KY. Excellent buy, 
county franchise good for 15 years, 300 
subscribers, most of the plant is new. Will 
build additional 600 homes (no overbuild) for 
a labor cost of .50 per foot complete. Total 
cost= $300,000. Call Robert Buttera (Broker). 
714-652-3457 FAX: 714-929-2696. 

Best Splice Construction 
Specializing in Design, Splicing, Activation 

and Contract Service Calls: 
Contract Contract Contract 

Sales Installers Technicians 

Emergency Overnight Service 
Rt.8, Box 360 (704) 437-6289 

Morganton, NC 28655 

CATV DESIGN 

ASSOCIATES, INC. 
• Design 
• Strand Moopino 
• As-But Mopping 
• System n Analysis 

• AutoCad Drafting 
• linexCod Drafting 
• Cod Training/Setup 
• Drafting Services 

3100 S. WAAL SVM1101. AUSTIN. TX 711704 

STEVE WILLIAMS (512) 444-2461 DOUG BURNS 
Pftsideet Vice President 
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a a System 
IMIML"." Maintenance Inc. 
QUALITY YOU CAN SEE COAST TO COAST 

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

1996 Creek View Ct. *Jax, FL 32225 
FL(904)565-1821 CA(805)254-7964 

Tim CABLE CONNECTION 
"We Turn 

• Strand Mapping 
• CATV Construction 
• As-Built Mapping 
• MOU Engineering 
• Splicing 

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

You On" 

• Audits 
• Drop Rebuilds 
• Trapping 
• Drop Installation 
• Pre/Post Wire 

126 Trombay Drive 
Wilmington N.C. 28403 

A Ir" enl..41.41 !KqrArnm !me 

•InstallatIons, Audits 
.CLI Drop Replacement 
•Prewire & Postwire 
M.D.U. Upgrades 

•Aerlal & Underground 
Construction 

•All Mapping. CAD. 

P.O Box 11117 • Martinez, Ga 30917 
Bob Luta • 404-863-8851 

CABLE TELEVISION 
SYSTEM SERVICES 
A SIGNAL LEAKAGE DETECTION SERVICE 
CLI DRIVE OUT • CLI REPORTS • CLI SOFTWARE 

P.O. Box 458/209 N. Grand 
Todd Borst, C.E.O. Schoolcraft, Michigan 49087 
Pager: Phone: 616/679-4513 
1/800/512-1717 800/837-7611 

WM \MIMI 
INN IMMI 
MINN III 

411111.111111 

17 Peddler's Row 
Newark, DE 19702 
(302) 368-2436 

Fax: (302) 368-2471 

CABLE SYSTEM 
SURVEY CO. 
MAPPING e DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

COMPLETE CADD SERVICES 

518 North Main Street 
Tekonsha, MI 49092 

(517) 767-4185 
Fax: (517) 767-4567 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED UNE GEAR 

322 N. Michigan St. 
Plymouth, IN 46563 

(219) 936-2545 
FAX (219) 936-5749 

HIGH TECH - NOT HIGH PRICED 

Dove Bishop 
P.O. 00x 261 
iltorrton, Kansas 67020 
(316)463-2091 

Glenn L. Bell 

AERIAL MEASUREMENT , INC. 
coav SYSTEM LEAKAGE SURVEYS 
IRORDCAST ANTON.* pATTERNis 
DESIGNED BY FIRST CLASS ENGINEERS 
PRECISION MEASUREMENTS ARE OUR SPECIALTY 

2750 S. 167th Vest 
Godderd. Kan606 67052 
(3/6)794-2734 

CMS 
CHARACTER 
GENERATORS 

ONLY $399.00 

Dickel Communications CO. 
P.O. Box 229 Sexing, CA 93483 

805-686-4440 FAX 805-68S-41153 
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corre,,,4 
CAM TV CONTRACT INSTALLERS, INC. 
INSTALLERS/ 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 
PO. Box 1564 

Appleton, Wisconsin 54913-1564 
(414) 582-7087 

MONTIE FISCHER 
PO Box 1058 

Fort Walton Beach. Florida 32549-1058 
(904) 651-5154 

Call Us Last 
After you ve gotten the big prices and the big 

promises from the big guys. call us CT) of fers 

• new restored • software 

equipment • industry expertise 

• marketing • personalized service 

consulting services • low prices 

Cable Technologies International, Inc, 
te 0' 05 County L,ne Road 

H,ntriqdon Valley PA 9006 

Tel (215i 953 0100 FAX 215i 322 6127 

VIDEO PAGE GENERATOR & TOUCHTONE RELAYS 
300 Page "NTSC Video Display" 
Character Generator .1--- 

EPROM 
COMMODOPE.6:4 Auto 
Eggpqr E Boot 
....' ''' Included 

High esolution -Video Page Gen."  
Displays up to 300 pages in any formal 
or sequence; Full screen, color display. 
scroll, flash, vary height, 24Hr. clock 
Local & modem control. NTSC video 
out, cable.EPROM "VIOC'  $189.95 

' C64 "Head End Manager" '  
Programs & sends OnI011 Touchtone 
Sequences, Controls all relays from 
Keyboard or external modem, Daily, 
weekly, monthly, 28 digits per event. 
Progrartll 00'S of TSDO'QUAD RL4 
Alarm clock, local or modem control , 
EPROM Cartridge -TPSG" $249.95 

TSDO TOUCHTONE DECODER 8. QUAD RELAY CONT. 

c==  •-jj,  
'cm]'• • cr:0' r CF) 1=11U Le 
TWOS 89.95 OUAID$ 99.95 

rz--1 

• DICTTAL 
• :"i s!1, III.: VOICE 

RECORDER 
â'I n... model ovr4 

RL4-F $199.95 • • $179.95 
Combine our decoder and R.F. switch boards 
to control your head end sites from your office 
TSDO Touchtone digit dec mom 8 latching 
relay expands to QUAD; 4 On/Oft DPOT relays 
controls1 RL4, 'TSDO" $89.95 "QUAD" $99.95  
RL4 Switch Video or R.F. >65 DB Is° DC to 600 
mHZ 4 KB -75O Relays "rcon.'RL4F1199.95 
Digital voice recorder. 30 60 sec CD Hi F.deiity 
REC PB buttons, Mic Spk jacks.1 Watt audio 
continuous repeated message, "DVM" $179.95 

ENGINEERING CONSULTING Ask for free 
583 Candlewood Si Brea, Ca. 92621 

-255-9984 s,_product catalog, • TEL:714-671-2009 FAX: 714  

e 
"Coarirnitted To Stevie • Escadlence -

Rtant CO ,Struc or" - 

C,s!orner 

(619) 442-0713• FAX (619) 442 - I-180 
(714) 542-1055 • FAX (714) 542-0726 

1639 E. Edinger, Unit C, Santa Ana, CA 92705 

(401) 392-0563 

AXSYS COMMUNICATIONS, INC. 
Network and Fiber Optic Systems 

Design • Installation • Testing 

20 Biscuit Hill Road 

Foster, RI 02825 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 

Performance Built Our Company 

Specializing in Rebuilds 

Harold Bigharn PO. 903 
(904) 932-6869 Guff Breeze, FL 32582 

—dB-tronics  
1-800-356-2730 C.A.T.V. EQUIPMENT REPAIR 

• AFFORDABLE, QUALITY RF REPAIRS: Converters, Line 

Equipment, Headend Equipment and F.S. Meters. 

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

SPECIALS 

• Call for details 
t Cable systems only 

8550 "IR" cap modification $6.00 ea.* 

Line Extender and Bridger repairs $19.50* 
SA Channel "ID" Proms $1.25 ea. Blank 

$3.25 ea. Programmed* 

get converted!! — 

California 4Ie Amplifier 

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

Contact: John Ramsey 

California Amplifier,Inc. 
460 Calle San Pablo 
Camarillo, CA 93012 USA 

Phone: (805) 987-9000 FAX: (805) 987-8359 
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NaCom  
BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 

• MDU, SMATV, LAN, Pre/Postwiring 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (AutoCAD) 
• Field Engineering, Make-Ready, As-Builts 

• RF Design (CADSUM II) 
• CLI Detection/Correction 

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229 
• (614) 895-1313 • (800) 669-8765 • FAX (614) 895-8942 

114 11111111 Ir OW'l&IIIMIREIS 1110wWWEIM 
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IRON MOUNTAIN, MICHIGAN 

COAX • FIBER 

OUALITY SERVICE PERFORMED ON A TIMELY RAsis 
• SIMCE 1957 

WAPPING • DESIGN CO RIT . • ENGINEEIING 

CABLE CONSTRUCTORS, INC. 
I-UO.338-9292 

KWNGNESS ELECTRONIC SUPPLY (KES) 
1-800-318-9299 

White Sandi 
Jumper Cables 

Custom connectors and cables for all aspects of CATV 

Gilbert At4S All types of table from 

PPC Belden 
L RC and others Comm Scope 

T imps 

Quirk delivery on all colors and lengths 

Write or call (602) 581 0331 

P.O. Box 43437, Phoenix, AZ 85080-3437 

Aerial/Underground Installs 
Post Wires/Pro-Wires 

Rebuilds/NewbuIlds 
Tap Audits/Quality Control 

NATIONAL CABLE SERVICES, INC. 

"Providing Quality Services Nationwide" 

James Rapier 1809 Starr Street 
President P.O. Box 993 
800-726-5926 Marshall, Texas 75671 

TSB, Inc. 
• DESIGN, STRAND MAP, AS-BUILTS 
• CAD DRAFTING SERVICE 
• HEADEND RACKING AND RENOVATIONS 
• CLI 
• TAP AUDITS 
• ONSIGHT TECHNICAL TRAINING 
• STRUCTURAL ANALYSIS OF TOWERS 
• FIBER OPTIC DESIGN AND CONSULTING 

Sales: (708) 541-3993 P.O. Bos 244 Engineering: 
FAX: (708) 541-8596 Yankton, S.D. 57078 (605) 665-1393 

FAX: (605) 665-1708 

SAVE YOUR 
MONEY. 

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

14809 West 95th St. Lenexa, KS 66215 913-599-5900 

RTK 
CORPORATION 
120 Floral Avenue, New Providence, N.J. 07974 
(201) 665-0133 
Fax #201 665-0990 

aiM 
MMUI 

mr 11111 
g w mi 

IMIL 

Quality Installation 
& Maintenance Services 

[t inc Design Extender Inc. 
, Engineering Services 

Field Engineering 
AS•Builts 
Make Ready Survey 
MOU Survey 

System Audits 
Map Maintenance 
System Design 
Redesign 

Upgrades 
Design Analysis 
Intergraph 

Digitizing 

3317 N. Hwy 94 • St. Charles, MO 63301 

314-949--9223 • 1-800-666-MAPS 

• FAX YOUR REQUESTS OR MAP ORDERS • 

FAX # 314-949-9226 
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SPECIAL VOLUME PURCHASE OFFER 
"Cable Television - Second Edition" 

by Bill Grant 

400 page, hard cover text on CAI'/ technology 

1 copy - $ 30.00 each 36 copies - $ 24.00 each 
18 copies - $ 26.00 each Larger orders - call for quote 

Above includes shipping inside US 

Shipping costs billed outside USA 

GWG Associates, RD 1, Box 367 D 
Schoharie, NY 12157 (518-295-7954) 

ERIC POTH PRESIDENT 

Tura fiklt gommunicatione, 
37 SYCOLIN RD. 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION 
SPLICING - POST/PREWIRES - INSTALLATIONS 

AERIAL CONSTRUCTION - REBUILDS - CLI DETECTION & REPAIR 

Toll Free 1-800-482-3811 — (703) 478-8448—FAX (703) 478-8818 

For Aerial and 
Underground 
Construction 
Services 

Est. 1972 
"Fiber 
Optic 

Specialist" 
Kennedy Cable Construction, Inc. Reidsville, Georgia 
(P.O. Box 760) 30453, (9121557-4751 WATTS 1-800-673-7322 

41. 

e • 
ENGLISH 
ENTERPRIZES 

E THE INSTALL 

PEOPLE 

P.O. BOX 8515 
Orlando, Florida 32853 
I'-e7-859-651 I 

SERVING THE 
INDUSTRY 
SINCE 1974' 

LAN 
Audks 
Installations 
Drop Transfer 
Prewlre/Postwire 
Underground/Aerial 
construction 
Fiber Optics 
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Prepare to Modulate 

1 

AMMAR. 

VM WO VIDEO MOOUL ATOP ' 
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el> 

MOM YAM 

• 

VM2310 VIDEO MODULATOR 

The DRAKE VM2310 Audio-Video Modulator is a high 
quality, medium power, frequency agile unit designed 

to operate at VHF and mid-band frequencies. 
Some of the outstanding features include: 

Frequency Agile with 23 channel Low noise floor for large multiple 
coverage from 54 to 216 MHz« modulator installations. 

Video and SAW filtering offers Front panel LED's provide user 
quality performance in congested feedback for setting video and audio 
systems. modulation levels. 

Automatic offsets where specified 
by F.C.C. document 21006. 

Output power adjustable to +45 dBmv. 

IF Loop-thru connections for scrambling 
encoders or IF stereo processors. 

Front panel LED channel readout. 

Contact us for the name of your nearest Drake Distributor 
R.L Drake Company 
540 Richard Street., P.O. Box 112 

Telex• 288-017 
Fax: ,'513) 866-0806 
Miamisburg, Ohio 45342. U.S.A. AKE 

Phone: (513) 866-2421 

Mace in America by Drake a world leader in communication products since 1943 

Reader Service Number 69 
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October 
Oct. 8: SCTE Greater 
Chicago Chapter technical 
seminar. Contact John 
Grothendick, (800) 544-
5368. 
Oct. 9-11: Mid-America 
Cable Television Associa-
tion Mid-America Cable 
Show, Kansas City, Mo. 
Contact (913) 841-9241. 
Oct. 10: SCTE Delaware 
Valley Chapter technical 
seminar. Contact Dan 
McMonigle, (215) 265-4233. 
Oct. 10: Backbone Net-
works Corp. training series 
on understanding fiber-optic 
networks, Embassy Suites, 
San Clara, Calif. Contact 
(508) 754-4858. 
Oct. 10-12: Magnavox 
CATV mobile training center 
seminar, Greensboro, N.C. 
Contact Amy Costello 
Haube, (800) 448-5171 or 
(800) 522-7464 in New York 
state. 

Oct. 11: Backbone Net-
works Corp. training series 
on how to plan and buy (or 
sell) a fiber-optic backbone 
network, Embassy Suites, 
San Clara, Calif. Contact 
(508) 754-4858. 
Oct 11: SCTE Chesapeake 
Chapter technical seminar 
on video and audio, Holiday 
Inn, Columbia, Md. Contact 
Keith Hennek, (301) 731-
5560. 
Oct. 15: Backbone Net-
works Corp. training series 
on understanding fiber-optic 
networks, Doubletree, Mari-
na Del Rey, Calif. Contact 
(508) 754-4858, 
Oct. 16-18: Magnavox 
CATV mobile training center 
seminar, Roanoke, Va. Con-
tact Amy Costello Haube, 
(800) 448-5171 or (800) 
522-7464 in New York state. 
Oct 16: Backbone Net-
works Corp. training series 
on how to plan and buy (or 

sell) a fiber-optic backbone 
network, Doubletree, Marina 
Del Rey, Calif. Contact 
(508) 754-4858. 
Oct. 16-18: C-COR techni-
cal seminar on basic theory, 
installation and mainte-
nance of cable TV systems, 
Phoenix. Contact Teresa 
Harshbarger, (800) 233-
2267. 
Oct. 17: SCTE Palmetto 
Chapter technical seminar. 
Contact Rick Barnett, (803) 
747-1403. 
Oct. 17: SCTE Penn/Ohio 
Meeting Group technical 
seminar on fiber optics. 
Contact Bernie Czarnecki, 
(814) 838-1466. 
Oct. 17: Fotec training 
seminar on fiber-optic 
basics and applications, 
Boston. Contact (800) 537-
8254 or (617) 241-7810 in 
Massachusetts. 
Oct. 20: Western Society 
of Cable Television Engi-

Planning ahead 
Nov. 28-30: Western 
Show, Anaheim, Calif. 
Dec. 5-7: DBS '90 con-
ference, Bermuda. 
Feb. 27-Mar. 1: Texas 
Cable Show, San Anto-
nio, Texas 
Mar. 24-27: National 
Show, New Orleans 
June 13-16: Cable-Tec 
Expo, Reno, Nev. 

neers fall general meeting 
and technical seminar on 
rebuild engineering, MMDS, 
off-air antenna technology, 
safety and AM fiber-optic 
trunking projects, Delta Air-
port Inn, Vancouver, British 
Columbia. Contact Gary 
Barrows, (604) 985-2151. 
Oct. 22-25: Backbone Net-
works Corp. hands-on 
fiber-optic workshop, Wor-
cester, Mass. Contact (508) 
754-4858. 

de. 

Thèçe was a time when you had t oices in apartment boxes small, medium and large. Then, MOORE 
introckiedter.o4c-ept-of cust MDU enclosures. 

Here is how it works: Refer to MOORE's extensive product menu and select the box design, box size and lock. 
Then, choose the hardware rack and knockout configuration. Finally, select color and other accessories. When you 
complete our checklist, you have designed an MDU enclosure which is ideally suited to the needs of your system. 

At one time, you had three choices in MDU enclosures. Today you have just one—Moore Diversified Products, Inc. 

„ _ 
- 

'-'/"Trr -it /„ 

Moore Diversified Products, Inc. 
1441 Sunshine Lane, Lexington, KY 40505 
(606) 299-6288 

Outside Kentucky 1-800-521-6731 

122 OCTOBER 1990 COMMUNICATIONS TECHNOLOGY 
Reader Service Number 35 



Don't play games with CLI compliance. 
Rely on Trilithic for all your leakage needs. 
System leaks can hide anywhere from the 
headend to the house. But with Trilithic's 
complete line of CLI compliance 
equipment, you'll have no trouble seeking 
them out. 
The Searcher Plus provides vehicle mounted 
and handheld calibrated leakage 
measurements. The Searcher midband 
channel receiver and the FDM Series of 
dedicated carrier receivers offer affordable 

çe 

---
TFC-450 AND TFC-600 

SEARCHER 

FDM-4 

leakage monitoring. The TFC-450 and 
TFC-600 frequency counters insure that your 
carriers are on frequency. And our 
Cumulative Leakage Index Computing 
Software (C.LI.C.S.) backs 't all up. 
Seek out system leaks with the most 
comprehensive line of CLI compliance 
products from Trilithic. Call your nearest 
Trilithic representative today for more 
information. 

TRILITHIC 
9202 East 33rd Street, Indianapolis, IN 46236 
800/344-2412 Toll Free 317/895-3613 (FAX) 

317/895-3600 244-334 (TLX) (RCA) 

CONTACT YOUR TRIUTHIC REPRESENTATIVE 
Winfield Scott & Assoc. 

P. O. Box 1149 
Grapevine, TX 76051 

817/488-0029 

WC Supply Co., Inc. 
1746 E. Chocolate Ave. 

Hershey, PA 17033 
717/533-4982 

Horizon Cable Supply 
1021-A Calle Recodo 

San Clemente, CA 92672 
714/361-2011 

Com-Tek 
1710 W. 9th St. 

Sedalia, MO 63501 
816/826-3011 

Intek, Inc. 
P. O. Box 487 

Daleville, IN 47334 
317/759-8122 
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Cable Products, Inc. 
288 King Arthur Dr. 

Lawrenceville, GA 30245 
404/962-6133 

D. F. Countryman Co. 
540 N. Fairview 

St. Paul, MN 55104 
612/645-9153 

FAX RESPONSE 1-800-876-2299 
ID Code 032 
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Communication: A two-way system 
This is the second of a two-part "Presi-
dent's Message" advocating communica-
tion within the Society. 

By Wendell Woody 
President, Society of Cable Television Engineers 

Last month I answered some questions 
I have encountered in my travels as SCTE 
president. The following are other fre-
quently asked questions. 

BCT/E exam results 
• Why are exam results sometimes fast 
and sometimes very slow? It depends 
on the volume of exams received to be 
graded and processed. The Cable-Tec 
Expo, Western Show and various other 
regional cable shows where exams are 
administered in large numbers generate 
an overload of exams to be processed at 
the SCTE headquarters in a reasonable 
period of time. 
• I'm ready to take exams again but I 
don't know the results of my last tests yet. 
Your national staff and board of directors 
certainly regret this situation does exist 
more often than is acceptable. Here 
again, exams are manually graded and 
processed. The volume of exams to be 
processed at given peak times far ex-
ceeds the workload capabilities of our 
headquarters staff. 
• What is the national board of directors 
doing to expedite exam results? We are 
implementing automated procedures for 
grading examinations and processing test 
results expeditiously. We have purchased 
a new automated exam reader and are 
developing customized answer sheets for 
the BCT/E tests to be graded by this 
equipment. 
• How will the answer sheets differ? On 
the multiple choice questions you will no 
longer enter a letter on your answer sheet. 
Instead, with your lead pencil you will fill 
in the box by the letter to identify your 
choice for your answer to the question. 
• Is there a new procedure for Category 
VII, Engineering Management and Profes-
sionalism? No, this test remains as a hand-
written essay examination. 
• What is the timetable on this new BCT/E 
test processing? The national staff has 
been working on the changeover for 
several months. All tests given this month 
will use the new customized answer sheet 
and will be graded by the new automated 
equipment. 

• Why can't my chapter just order BCT/E 
exams a few days before we need them? 
The SCTE headquarters is not staffed to 
handle "impulse" testing requests. The 
integrity of this BCT/E program is main-
tained by administrating it in a well-
organized and disciplined manner. 
• Why am I always in trouble seeking 
examination date approval? Just a little 
planning and respect for the rules will 
keep everyone's temper cool! 
• Have you made the rules harder to 
meet? Not at all. The original 60-day lead 
time (which was badly abused) has now 
been reduced to 45 days and strictly 
enforced. 
• How do you expect me to know 45 days 
in advance how many tests to order? We 
don't. That's merely the requirement for 
your initial examination administration re-
quest form. Upon receipt, your request is 
logged onto the examination work sched-
ule, then approved by Bill Riker and 
returned to you within a week. Only at this 
point in time, with your approval form in 
hand, should you announce the absolute 
testing date to your chapter and the trade 
journals. Then you have until 14 days prior 
to the exam to order the quantity of each 
test needed. 

Installer Program 
• What is the status of the new Installer 
Program? The development has been 
completed and the program imple-
mented. Some 500 to 600 members have 
enrolled and have been issued their 
membership cards. Over 50 members 
have completed the program and have 
been mailed their certification. Your 
chapter or company should be making 
use of this program. See The Interval in-
cluded in this issue of your CT magazine 
for complete information and implement-
ing procedures on this dynamic program. 
Remember, CATV installers are most like-
ly the only people in our industry who will 
ever see the subscriber face to face. Let's 
provide them with the proper education 
and training skills to favorably represent 
our industry to the public. 

Membership cards 
• When will I get my new SCTE member-
ship card? You should have it by the time 
you are reading this article or at least by 
the end of the month. 
• What has been the delay? We are 

"The SCTE headquarters 
is not staffed to handle 
`impulse' testing 
requests. The integrity 
of this BCTIE program 
is maintained by 
administrating it in 
a well-organized and 
disciplined manner." 

changing the type of card and the process 
by which it is generated. 
• Why did you make the change? We are 
changing to a computerized system. With 
7,000 members and growing, the manual 
recordkeeping and typing of the individual 
cards was no longer practical. 
• Why has the changeover taken so 
long? First, the new computer program 
was purchased and the 7,000 members' 
personal status data information was 
manually entered into the computer. Next, 
a new card printer was purchased that 
would handle a special ribbon made for 
typing the plastic membership cards. 
• Will the new cards be an improvement 
over the old cards? Yes, the new plastic 
"silver" cards will be more durable and 
the applied information printed on the 
card will be long lasting. Once the new 
system is fully implemented and the back-
log caught up to date, new and renewal 
membership cards will be run twice a 
month and new memberships will be in-
put daily. CT 
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New Horizons 
in Video Performance 
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The DIR-647 Integrated Receiver/ 
Descrambler from DX. It represents 
the latest in field-proven technology 
delivering the clearest, sharpest 
pictures possible. 

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

SATELLITE RECEIVER 
MODEL DM -647 

POWER 

the satellite communications indus-
try. DX combines the finest research 
and manufacturingwith state-of-the-
art technology to meet the growing 
demands of large CATV operators. 
So for the highest level of video 

performance, look no further than 
DX. To arrange a free demonstration, 
call or write DX Communications, 
Inc. today. 

DESCRMABLER 
ce 

IIIDEOCIPHER°17 COMME RCiAL DESCRAMBLER EOUIPPED 

• 
• 

e 

ANTENNA 

• 

X COMMUNICATIONS, INC. 
A subsidiary of C. Itoh & Co. (America) Inc. 

i 10 Skyline Drive, Hawthorne, NY 10532• (914)347-4040 . 
dp Manufactured by DX Antenna Co., Ltd., Japan 11.- 
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New from Anixter Cable TV...  

-du•line's MORE 
Cable-in-Conduit 

SILICORE Cable-in-Conduit provides maximum 
protection for buried cables and a permanent 

lubrication for easy cable placement. 

111 SILICORE -'s patented coextruded 
polymer inner lining assures the 
silicore prelubrication is applied 

360° around the inner surface of 
the conduit and applied the full 
length of the conduit 100% of 

the time. 

The extraordinary low coefficient 
of friction allows forsimple_cabie..„; 

placement or replacement,fár your 
new build, rebuild or joint trench 

applications. And Dura-Line's SILICORE-
is flexible for easy installation — even 
at difficult angles. It can be preinstal - 

led with aluminum or drop coaxial cables, 
as well as fiber optic cable. Plus, it reduces 
your labor costs since you can place cable 

and conduit in one easy operation. 

SILICORE Cable-in-Conduit is in stock and 
ready for immediate delivery through Anixter 

Cable TV's regional network of distribution 
centers. For more information or to place your 

order, call the location nearest you. 

ANDIMEL 
CABLE TV 

WEST-ANAHEIM: (714) 779-0500. (800) 854-0443. DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760 
(800) 426-7665, MIDWEST-CHICAGO: (708) 350-7788, (800) 544-5368, CLEVELAND: (216) 526-0919, (800) 321-8068 

DALLAS: (214) 446-CATV, (800) 231-5006; IRON MOUNTAIN, MI: (906) 774-4111. (800) 624-8358 
SKOKIE, IL HDQTRS: (708) 677-2600, EAST-ATLANTA: (404) 840-7901, (800) 242-1181; NEW JERSEY: (201) 328-0980 

(800) 631-9603, ORLANDO: (407) 240-1888, (800) 477-8396, CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636 
TORONTO: (416) 568-8999; VANCOUVER: (604) 321-5885; INTERNATIONAL-LONDON: 011-44-81-848-9894 

In an emergency. weekends and holidays or after 5 PM call toll free 1 (800) 323-8166 
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60076. (708) 677-2600 




