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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. 

ELECTRONICS 
CROUP 

2237 INDUSTRIAL BLVD. 
SARASOTA, FLORIDA 34234 
(813) 351-G700 
FAX (813) 351-9193 
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See us at the Western Show, Booth 3823. Reader Service Number 2 



TRILOGY MAKES THE RIGHT MOVES 

MC2 
FASTER DELIVERY. FANTASTIC SERVICE. 

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

advantages of MC2. Air-the perfect dielec-

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

See us at the Western Show, Booth 1361. 
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COMMUNICATIONS INC. 
Cal1 or write for your free sample and brochure: TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pearl, Mississippi 39208 

800-874-5649 • 601-932-4461 • 201-462-8700 
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THE BEST SELECTION OF RESIDENTIAL DROP ENCLOSURES. 

From the unbelievably economical Omni Box, 
to the super-rugged Drop Control Box, 
to the spacious Residential Control Box, 
to the top-of-the-line Service Control Box, 

an uncompromising selection of uncompromising quality. 

For the best in residential enclosures call 800-548-7243. 

Sr, ce 
Cont. 
Boa 

Vi ici &U Feudal-di) 
Products creatively designed for the cable industry 
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Adapt a 
spectrum analyzer. 

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

That's because memory cards 
program specific analyzers 
for applications such as CATV, 
digital radio and EMC analysis. 
Which means less training, 
easy one-button measurements, 
and faster troubleshooting. 

Whether you need a basic 
analyzer or a high-performance 
MIL-rugged unit, you'll find 
it in the HP 8560/8590 family. 
It covers a range from 50 Hz 
to 26.5 GHz. And it combines 
a wide selection of models 
with flexible performance 
options to give you an affordable 
solution. 

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

There is a better way. 

HEWLETT 
PACKARD 

See us at the Western Show, Booth 13,14. Reader Service Number 5 



See us at the Western Show, Booth 120,122. 

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

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

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

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

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

Àmv \ 
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_ "r 

MMI ..ta,...-Cable Security w 
If ' • 801 Fox Trail 

RO. Box 2796 
Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTER1111111111111111111111 

Potpourri 
Communications Technology has 

been the official trade journal of the 
Society of Cable Television Engineers 
since 1984, and that relationship will 
continue with the recent renewal of that 
endorsement status. It's been a pretty 
good relationship for both of us (it start-
ed when CT was created in 84), and 
we look forward to continued future 
growth together. 

Speaking of growth, SCTE's nation-
al membership as of Oct. 1 was 7,440; 
by the time you read this it should be 
around 7,500. At the local level, there 
now are 61 chapters and meeting 
groups. Nice job! 

Here's one you probably don't think 
about: Did you know that none of the 
FCC's commissioners are engineers? 
These are the folks who are setting 
regulatory policy for our communica-
tions spectrum. This hasn't gone unno-
ticed by representatives of the Society 
of Broadcast Engineers, however. I had 
a nice visit with Hammett & Edison's 
Dane Ericksen, an SBE board member. 

He advised me that at its October 
meeting the SBE board of directors 
approved a proposal to start a congres-
sional lobbying effort to amend the 
Communications Act with a require-
ment that at least one of the commis-
sioners be an engineer. The thinking at 
this point is that an engineer "from the 
trenches" would be ideal. To that end, 
SBE's proposal recommends that the 
qualification to be an engineer for this 
post could be fulfilled with a four-year 
or higher engineering degree, or regis-
tration as a professional engineer in 
any discipline in any state, or fellow or 
senior member status in an engineer-
ing society such as SBE, SCTE, IEEE, 
SMPTE or NARTE. 
What do you think of this idea? 

Would having at least one of the FCC's 
commissioners be an engineer better 
serve the interests of the users of the 
communications spectrum? Drop us a 
line with your thoughts to our "Letters 
to the Editor" column. 

Here's something else to ponder: 
Why do some of our vendors continue 
to provide what I would classify as sub-
standard equipment to people/systems 
just because they want to buy it? Old 
style two-piece F connectors and coax 
with non-bonded foil come to mind as 

two great sources of signal leakage. 
For that matter, installing non-messen-
gered aerial drops of any length using 
those spiral type (or similar) grip sup-
ports at the ends also contributes to 
leakage. (To see why, carefully cut 
open the jacket of a drop cable near the 
end of the grip sometime; after a few 
months of flexing in the wind the foil will 
develop "tiger stripe" cracks around the 
circumference of the cable.) The solu-
tion? Use messengered drop cable for 
all aerial drops regardless of length. 

Our industry has been very con-
cerned about fire and electrical safety, 
but did you know that the four-foot 
ground rods you can still buy don't com-
ply with the National Electrical Code's 
definition of a grounding electrode? If 
you must install a ground rod, it's sup-
posed to be an eight-footer! There are 
other examples, but I'm sure you get 
the point. Unfortunately there still exists 
with some a mentality that "if someone 
is willing to pay for it, we'll continue to 
make/sell it." 

Changes 
Some of you may have heard about 

the recent changes that concern me. I 
accepted an offer to be vice president 
of engineering for Denver-based Coaxi-
al International, an international cable 
TV management and consulting firm. At 
the same time I was named senior 
technical editor for CT Publications 
Corp., and will continue to be closely 
affiliated with both Communications 
Technology and International Cable. I'll 
still be writing my regular articles and 
columns in CT (including these editori-
als) and will remain involved in its con-
tinued evolution. This dual role allows 
me to be involved with the best of both 
worlds: engineering and publishing! 

Ronald J. Hranac 
Senior Technical Editor 

Reader Service Number 6 
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POWER CL 
SURGE SUPPRES 
• POWER INSERTERS • DIRE 

• POWER SPLITTERS • P 

Protects active and passive 
voltage surges and transie 
system reliability 

• 

Easily installed in all major 
brands of existing power 
inserters, power splitters, 
directional couplers and Power 
Guard Power Supplies. 
Requires no solder 
connections, only a nut driver 
and a screwdriver. 

• RS 

POWER 
GUARD 

ONAL COUPLERS 

R SUPPLIES 

uiprnent from 
for increased 

IN STOCK • CALL TODAY • 1 800 288-

POWER 
GUARD 

I-ItrAtb 

506 Walker Street, PO. Box 2796, Opelika, AL 36801 

See us at the Western Show, Booth 120,122. Reader Service Number 64 
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CLI 
Signal 
Leakage 
Reporting 

Detailed & 
Accurate 

OBUSINESS SERVICES, INC. RION 

Orion specializes in signal leakage 
solutions. We have performed ground-
based signal leakage monitoring from coast 
to coast, throughout thousands of plant 
miles, for MSOs and smaller, independent 
cable systems. 

Orion furnishes your company with a 
detailed final report and the CLI result. 
Unlike a flyover, ground-based monitoring 
provides specific and accurate information 
on the actual location and probable cause 
of each significant leak. We supply work-
order data to allow your technical personnel 
to make immediate repairs, eliminating 
redundant costs to locate leaks. 

Let the experience that authored the 
industry's CLI training manual, A Service 
Technician's Guide to Monitoring and 
Measuring Signal Leakage, also satisfy your 
annual CLI reporting requirement with an 
unbiased third party ride-out. 

Call the Orion Leakage Specialists for 

a customized work/price proposal. 
Contact Leslie Landey: 800/627-4123. 

1003 K Street, NW, Suite 825 Washington, DC 20001 

Building for the future...TODAY 

Aerial 

Underground 

PYRAMID commuNicATIoNs 
O 0 R 1' ORA 110 \ 
Fiber Optics 

Activation 

Proof of 
Performance 

"OUR PURPOSE" 
We deliver to CATV System Owners.Ouality construction services 

in a professional manner, at a fair pr ice with 

100,, customer satisfaction. 

112 Cottage Grove Road 
Bloomfield, CT 06002 
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Need a little extra space at the 

headend? Before you knock out a 

wall, raise your standards and 

upgrade your racks with the 

remarkable new high-quality, 

low-profile Standard Agile IRD II. 

With the Agile IRD II, you'll get 

a full-featured, frequency agile, 

C/Ku satellite receiver and a com-

mercial VideoCipher'' descram-

bler. You'll get them meticulously 

integrated into an MSO-approved 

package only 1.75" tall. And you 

won't give up anything. 

The Agile IRD II gives you rock-

solid 100 KHz PLL tuning 

accuracy and easy access to C or 

Ku bands and all scrambled cable 

programming. More importantly, 

it gives you 70 MHz I.F., dual 

down-converter circuitry, and 

superb specs for textbook video, 

even in areas of high terrestrial 

interference. 

The Agile IRD II, also gives you 

easy access to the unique Gold 

gziei 

=-' 

STAN DARD 

e e 

SYNC AUTH BYPASS SIGNAL 

GJI D E E 

Standard program, with features 

like a 7-year service policy, life-

time loaner program and tech-

nical-assistance hotline. 

For a brochure proving the 

Standard Agile IRD II can offer 

extras like factory calibrated out-

put levels for simplified installa-

tion and operations, call (800) 

745-2445. 

We'll show you how to get high 

performance ... and still keep a 

low profi1e. 

Raise your standards. 

Standard 
®Communications 

SATCOM Division 

P.O. Box 92151 
Los Ange,es, CA 90009-2151 
(213) 532-5300 
(800) 745-2445 
Telex: 67-7173 
FAX: (800) 522-6813 (U.S.) 
FAX: (213) 769-0620 (Intl & CA) 

MVO —   === PLUS =   
= 

DESCRAMBLER CAPABLE 

IVIGC 
CONTROL 

VIDEO 
LEVEL 

AUDIO 
L/R/MONO 

FINE 
TUNE 

See Our Entire Standard Line at Western Show Booth 1,2,3. 
Reader Service Number 10 
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Training 
and motivation 
Since reading the July issue of your Com-
munications Technology magazine and 
being generally concerned about the issue 
of personnel training I feel compelled to 
write and express some of my concerns. 
Many of us in the field have read of the 
excellent training programs the larger 
MSOs have made available to their 
employees. Some of these M SO training 
courses also are available at a nominal 
cost to employees of other companies. 
Also, the National Cable Television In-
stitute courses are excellent and available 
at a nominal cost. The problem as I see 
it is motivation. What is needed to in-
stigate employees to seek or pursue more 
training? 

In the past I have been involved with the 
SCTE chapter formation (New England 
Chapter) process and helped arrange 
technical seminars. Of course I have at-
tended many and have observed only a 
fraction of the technical employees 
attending. We all know that everyone can-
not attend at once and somebody has to 
mind the store. However, even taking this 

into account, attendance and involvement 
is sparse. Again motivation is the key; 
motivation on the part of the company and 
the employee as well. In order to motivate 
the technician many operating systems 
offer promotions and monetary rewards. 
But many or most do not. The small sys-
tem with its three or four technical people 
does little or nothing in the training 
department. 
Back when I was involved with forming 

cable companies, right off the bat I had 
problems finding technical personnel. 
There was a shortage of available tech-
nicians in the work force. When I man-
aged to find some and hire them I was dis-
appointed. Many were fired or left their 
former employees with no available 
recommendations. As a former teacher in 
an engineering college I decided early to 
train my own technicians and as you can 
imagine it was a formidable task. My 
student employees had to get through my 
training program or they were out and they 
came from such places as electrical con-
tractors, the Army Signal Corp., the con-
struction industry and even fishing boats 
(marine people are very resourceful). This 
program worked for me and even though 

many left for greener pastures, many did 
stay and I kept repeating such courses on 
company time for quite a few years. 
As you may know, I wrote a book entitled 

Cable Television Technology and Oper-
ations, published by McGraw Hill in April 
1990. Therefore, I have joined the ranks 
of John Cunningham, Bill Grant and Glenn 
Jones as authoring books on cable TV. 
This book is a refinement of my training 
notes I used successfully over the years 
and I must say, although a lot of work, I 
enjoyed the project immensely. 
The question is how does one motivate 

a technician or cable engineer to pur-
chase a book that will possibly aid in job 
performance and knowledge? If a com-
pany purchases a book for a technician 
what will motivate the reading and use of 
it? I bet John Cunningham and Bill Grant 
asked the same question. Somehow the 
technical people are going to have to help 
themselves. 
Eugene R. Bartlett, P.E. 
State College, Pa. 

Editor's note: The book, "Cable Television 
Technology and Operations," may be 
ordered by calling (800)2 MCGRAW. 

The DRAKE ESR1240 IRD 

HEADLINER 
All the features you 
demand in an integrated 
receiver/descrambler now 
fit into 31/2" of rack space. 
And your budget. 

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

picture from even weak 
scrambled or unscrambled 
signals. And essential front 
panel controls allow for 
easy adjustment without 
removing unit from rack. 

All this. Affordably priced. 
And the exceptional 

Reader Service Number 11 

service you've come to 
expect from Midwest 
Communications. 

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

IL Communications Corp 

Four Tesseneer Drive 
Highland Heights, KY 41076 
606-572-6848 in Kentucky 

Almi4EST 
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Three unique tools to revolutionize your drop 
connector installations; everything you need to 

-- • 

Hex Universal Crimp:— Properly 7 
crimps both RG-6 and RG-59 
connectors with the same 
hex, therefore eliminating 
any installation guesswork 
as to which hex should 
be matched to the 
connector. 

CFS-6U Universal 
Drop Connector 

'qr• 
•••••••••amea.m... 

• 1» eg mow 
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-  
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*1St ... 

..... $1 ..... 
••1111111.011m........ • " !Z .   1. 

t,1,.... 1 . 11 .4q 111. 1C. 11 111•41.41••&•"•-lbrIa. 

Coaxial Prep Tool:— Consistently 
prepares all drop cable, braid 

dielectric, and center conducto 
to the exact dimensions of 3/8" 
braid, 1/8" dielectric and 1/4" 

center conductor lengths with 
amazing repeatability and accuracy. 

By July 1, 1990, excessive signal leakage must be 
eliminated and then effectively contained to meet the 
minimum FCC cable operating specifications. PPC 
offers the only tools you'll need to get the job done. 
These three unique tools, in conjunction with PPC's 

CFS-6U and/or CFS-59U connectors, will assist you in 
making all the necessary drop connector installation 
procedures required for both RG-6 and RG-59 cable, 
and they work universally! On single braid or tri -shield, 
from 40% braid right up to and including quad cable, 
this one tool set and our patented connectors con-

-snap" s 
 _ drop corfn-ector 

is now properly  
tightened   

CF 3-59U Universal 
Crop Connector *Patent pending 

sistently provide positive and leak free connections. 
For free information illustrating with clear, step-by-

step photographs how to make cable preparation and 
connector installation simple and easy, write PPC or 
call toll free today: 1-800-468-2288. 

The best connections n the industry. 
See us at the Western Show, Boott 26,27. Reader Service Number 12 

PRODUCTION PRODUCTS COMPANY 
Division of J 31-In Mezzalingua Associates, Inc. 
One Mezz Lane Manlius, New York 13104 
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SCTE forms 
international council 
EXTON, Pa.—The Society of Cable 
Television Engineers wants to help fel-
low societies "get established, expand 
their functions and objectives, and 
meet their goals," says Wendell 
Woody, SCTE president. To accom-
plish this, the Society has formed an 
international council that will serve as 
the organization's cooperative forum 

for sharing, exchanging and supporting 
other cable TV engineering societies 
throughout the world. 

The council will consist of two 
ambassador delegates from each par-
ticipating country, which at present 
include the United Kingdom, Canada 
and the United States. (See "Presi-
dent's Message" for more details.) 

In other news, the SCTE will present 
"Fiber Optics 1991," Jan. 9-10 at the 
Hyatt Regency Grand Cypress Hotel in 

COMPARE. 
3600 compression 
on cable 

Center post 
fully visibk during 
installation 

100% brass 
components 

Silver plated 
center post 

Bright tin plating 

Some people believe there's no difference between one connector and 
another. After all, they do look pretty much the same. 

We would like you to compare our QF 
connector with other connectors. See for yourself 
if they offer these features: return loss of 35 db 
(at channel 2), pull strength of 40 lb. + RFI 
shielding of -100 db (even after 12 months 
of service.) 

Some connectors have all metal construction, but what kind of metals? 
The QF System is all precision brass components with bright tin plating 
plus a feature no other connector offers. . . a silver plated center post for 
maximum contact. 

To help you compare connectors, call for more information. 

Wieek>nias 

Performance 
that improves 
with time. 

IWGI, INC. 
West Coast 

714-586-3196 

ENTERPRISES, INC. 
East Coast 

800-241-1232 
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Orlando, Fla. The conference will fea-
ture 24 technical sessions. (For the 
complete agenda, see The Interval.) 

Manufacturers get 
input from operators 
BOULDER, Colo.—Cable operators, 
hybrid manufacturers and cable equip-
ment makers met Oct. 25 to discuss 
the development of components that 
hold the key to improving cable system 
performance and expanding capacity 
beyond 100 channels. Hosted by Cable 
Television Laboratories, the session 
served as a forum in which manufac-
turers received input from system ops 
on the next generation of hybrids. 

It was determined that the cable 
industry, as always, is willing to use 
advanced technology where it makes 
sound business sense. Also, the indus-
try's vendors are prepared to meet 
these needs with technically feasible 
and cost-effective solutions. 

In other news, CableLabs issued a 
request for information (RFI) regarding 
a project that seeks to study alternative 
technologies and techniques for estab-
lishing a CATV industry electronic pro-
gram guide. 

BRAD/PTS 
now ConTec 
SCHENECTADY, N.Y.—Westinghouse 
Credit Corp. made a multimillion dollar 
refinancing commitment to "improve 
and restructure" BRAD/PTS. The com-
pany was renamed ConTec Internation-
al and will continue its role as a leading 
provider of sales, service and repair of 
cable equipment and parts. The new 
chairman is Danny Cachuela. 

The NCTA has sent out its 1991 call 
for nominations for the Vanguard 
Awards to its members, state/regional 
cable associations and allied industry 
organizations. Nominations must be 
received no later than Dec. 14; the 
awards ceremony will be held March 
27 at the conclusion of Cable '91 in 
New Orleans. For more information, 
contact (202) 775-3622. 
ir Jerrold Communications says it has 
taken addressability to its "logical next 
step" by making it a main part of 
today's home entertainment system. 
The result is one of the highlights of 
Jerrold's Western Show exhibit. 
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Shouldn't the cable your business 
is riding on be just as strong? 

AM's fiber optic cable ollèrs the à 
ruggedness and reliability needed 

fix your aerial cable TV installations. 

'OM 

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

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

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

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

AT&T's fiber has the smallest mode 
field diameter of any standard single 
mode fiber available. Light stays 
more tightly confined to the fiber 
core, providing outstanding trans-
mission performance—at both 1310 
and 1550 nm. 
And our D-LUX 100 coating offers 

excellent stripability, static fatigue 
performance, and aging characteris-
tics, for superb splicing capabilities. 

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

Bell Laboratories. 
For more on cable that's at its best 

when the elements are at their worst. 
call AT&T at 1 800 344-0223, 
ext. 223. 

Reader Service Number 13 
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Cable TV: Architects 
of an American information 
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age infrastructure 
The following is adapted from a presentation given at the SCTE's 
Cable-Tec Expo '90 in Nashville, Tenn. 

By Tom Gillette 
Vice President of Business Development and Technology Transfer 
Cable Television Laboratories 

The title of this article, "Cable TV: Architects of an American 
information age infrastructure" is carefully chosen to indicate 
the critical premise by which cable believes America should 
move into the information age. That is, our country will reap the 
benefits of that age through many infrastructures working in-
dependently and together to serve all Americans. One of those 
information age infrastructures will be cable's. 

Conversely, then, we strongly believe that one network— 
specifically the all-digital, broadband ISDN, fiber-to-the-home 
network suggested by the telcos—cannot best serve: 

• the diverse needs of businesses, large and small; 
• computer centers, from super to less than super; 
• specific industries such as educational and medical; and 
• the home, whether affluent or not, whether urban or rural, 

whether they want just to talk on their phone, just to watch 
television or to in fact access information services. 

The jack-of-all-trades network proposed by the telcos will be 
the proverbial master of none. Fiber-to-the-home does not make 
sense for voice, data or video. Therefore, as will be discussed 
in this article, cable will be one of the critical infrastructures 
focused to optimally serve a particular market need and also 
to work synergistically with other infrastructures within our coun-
try's total integrated infrastructure system. Just like it takes many 
different systems (planes, automobiles, trucks and trains via air-
ports, interstates, state and county highways, local roads and 
rail) to move people and goods around our great country, so too 
will it take many infrastructures to move information throughout 
our country's businesses and homes. 

This article will discuss what makes sense for the informa-
tion age for America and Americans. And making sense out of 
this issue is becoming harder and harder for some to do. I am 
continually dismayed by those that, for example, argue we must 
have fiber to every home in America because: 

1) we need to tie together our supercomputers with fiber; or 
2) France has the Minitel videotex service, which is working 

over copper; or 
3) we need medical imaging or ete need to tie remote hospital 

operating rooms to medical centers; or 

Figure 1: Today's typical embedded CAN system 
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"The network planner must be 
working to minimize the delivery 
cost of telephone and television, 
yet the network design also must 
encourage service enhancements 
or market entry of new services." 

4) it will only cost $200 billion to $400 billion, but the telcos 
want to spend that anyway, so let's just let them go on spending. 

Let's see if we can develop a better plan for our country. To 
do that we will discuss the following four areas: 

1) the fundamental planning principles that should be the 
basis by which we design and build our telecommunications 
networks; 

2) a recommendation on what is the optimum network for pro-
viding home video; 

3) a recommendation on the optimum voice and data network 
to serve the home; and 

4) why a synergistic information age infrastructure is best for 
America since we can now have it everywhere in America at a 
fraction of the cost of the fiber-to-the-home alternative, which 
to date is only being test deployed to a few affluent suburban 
developments. 

Planning principles 
So, let's begin with a discussion of network planning prin-

ciples. To do that, be aware of our assertion that essentially there 
are the following three home services: 

• watching television—on the average done for several hours 
per day in essentially every home in America; 

• talking on the telephone—on the average for many minutes 
in almost as many homes as those that have television; and 

• information services—used a little by a few homes. 

The first network planning principle is that to serve the home's 
two megaservices—television and telephone—the delivery 
system must be highly efficient, cost-effective, user-friendly and 
extremely high quality. Providing ubiquitous services requires 
that the network be designed at its optimum performance for 
that individual service. It would be wrong to expect customers 
of these universally demanded services to pay extra to subsidize 
other services. For example, the telephone user should not be 
expected to pay rates that subsidize an information user. The 
network planner must be working to minimize the delivery cost 
of telephone and television, yet the network design also must 
encourage services enhancements or market entry of new 
services. 
That brings us to the second planning principle, which is in-

vestments in service enhancements should be made as precise-
ly as possible to the exact place where the enhancement is re-
quired. This is similar to the current principles ("just in time") 
in materials management or inventory control. Get the goods 
to the right place just when it is needed and do not waste invest-

(Continued on page 42) 
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New fall arrest and positioning device for professional climbers. 

Designed to prevent long falls, PoleShark will dramatically reduce the risk of serious injury while 
allowing climbers to move up or down or reposition themselves cn wooden utility poles. 

Designed for use in any weather. 
PoleShark is a true fall arrest and positioning device. 
In rain, ice, sleet or wind...on C.C.A. treated or punky 
poles, easy-to-use PoleShark will maximize the safety of 
the climber while providing unlimited freedom of movement. 

Lifeline for your future. 

NAME  

COMPANY 

ADDRESS 

PHONE   TITLE  

Please send information on Poleshark 

ZIP 

CI Please arrange a demo of the Poleshark CT 12/90 

Amereeet /1 

Imdree me /I/ 
Re/tair 

Se 
ComAit y 

Adops-•-- If You Splice Fiber Optics 
Get the F.A.C.S. Kit 

2081 West Hampden Ave. • Englewood, Colorado 80110 
(303) 782-9045 

The 7.11.13.8. Bit 
Clean Room Cloth 
Tex Swab 
Mini Swab  
Micro Swab  
Optic Pad  
(Premoistened with 91% 
Isopropyl Alcohol) 

Canned Air TX3602 
D-Gel Cleaning Kit 10F0 

 $79.98 The Bare T.A.C.8 Kit $49.95 
TX404 Tex Swab TX700 

 TX700 Micro Swab TX732 
TX710 Optic Pad TX811 
TX732 Canned Air TX3602 
TX811 

Or call us to arrange the F.A.C.S. for your 
company! Optional—Alcohol dispensing bottles, eye 
loops, strippers, inn.erduct slitters, ratchet cutters, 
D-Gel, buffer tube spiral wrap or what ever you 
require! 1-800-289-2477. 

Finally A Consumable Supply Kit 
CT 12/90 

COMMUNICATIONS 

TECHNOLOGY 

Communications Technology is distributed FREE of charge to qualified 
cable TV personnel. Incomplete forms will not be processed. 

I wish to receive/continue to receive Communications Technology. 
Yes E No E 

(please print or type) 

Name  

Title  
(please be specrec) 

Company Name  

Address  

City State ZIP  

Signature Date  
(Ss:mature and date requited ) 

1. Are you a member of the SCIE (Society of Cable Television Engineers)? 

Yes E No ".7 

2. In the performance of my Job, I authorize, specify or recommend 
products and/or services for purchase. 

Yes 0 No E 

•IM 1. • • MM.. 

3. Please check the category that best describes your firm's primary business 
(please check only one). 

1. Cable TV Systems Operations 
• a. Independent Cable TV Systems 
O b. MS0 (two or more Cable TV Systems) 

D 2. Cable TV Contractor 
El 3. Cable TV Program Network 
O 4. SMATV or DBS Operator 
O 5. MDS, SW or LPTV Operator 
O 6. Microwave or Telephone Company 
O 7. Commercial Television Broadcaster 
O 8. Cable TV Component Manufacturer 
O 9. Cable TV Investor 
O 10. Financial Institution, Broker, Consultant 
O 11. Law Firm or Government Agency 
O 12. Program Producer or Distributor 
• 13. Advertising Agency 
O 14. Educational TV Station, School or Library 
O 15. Other  

(please specify) 

4. Please check the category that best describes your job title/function. 

CI la. Corporate Management 
E lb. Management 
E 1c. Programming 

2. Technical/Engineerirg 
E Vice President E Manager 0 Technician 
E Director El Engineer 0 Installer 

E 5. Sales 
E 6. Marketing 
E 7. Other  

(Masse specify) CT 12/90 
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Not All Cable Is Created E( 
les a simple fact: a cable TV system is only as 

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

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

So get exactly what you need for your system 
with the knowledge you're getting the best. Call 
us at 800 762-2002,•Extension 5992.0r write Siecor 
Corporation, 489 Siecor Park, 
Hickory NC 28603-0489. SIECOR 

Tm Titan is a trademark of Corning, Incorporated 

See us at the Western Show, Booth 154,156. 
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The addressable 
controller of the future 
The following is adapted from the 
"1990 NCTA Technical Papers." 

By Gregory F. Vaeth 
General Instrument/Jerrold Communications 

And John J. Feras 
Enertec Inc. 

The rapid growth of pay-per-view 
(PPV) has forced changes in the role of 
the addressable controller. No longer 
does it merely translate billing system 
commands into vendor-specific 
addressable converter "language." 

In a PPV environment, the controller 
must now maintain event scheduling 
information and control scramblers. 
The billing system interface handles 
higher peak traffic for last-minute buys 
of PPV events. In an impulse PPV 
(IPPV) environment, additional tasks 
are required including: monitoring and 
maintenance of the two-way data path 
(RF or telephone) and purchase man-
agement from converter to billing sys-
tem. New services built around PPV 
and IPPV and more sophisticated in-
home devices will place additional 
requirements on the addressable con-
troller. 

This article describes an address-
able controller architecture that will effi-
ciently accommodate currently foresee-
able needs and provide the flexibility to 
conveniently implement those that are 
not yet conceived. Topics to be dis-
cussed herein include: 

1) Low-cost, powerful personal com-
puter hardware and state-of-the-art 
operating systems, data bases and 
human interfaces 
2) Open software architecture with 
computer and cable industry interface 
standards that provide user-friendly 
operation, development speed and 
flexibility and access by cable operator 
application programs 
3) High bandwidth billing system inter-
faces 

Figure 1: Current architecture 
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General purpose 
Today's addressable controller is a 

general purpose computer. typically a 
microcomputer. As such, it consists of 
a central processing unit (CPU), RAM 
memory, data storage devices (disk 
and tape) and peripheral devices 
(video displays, keyboards, printers, 
etc.). To make it an addressable con-
troller requires the following additional 
components: 1) an interface to the 
cable plant for communication with 
converters and other addressable 
equipment, and 2) an interface to the 
cable operator's business system. 
(Although most controllers are capable 
of operation without a direct link to the 
business system, it is not practical to 
operate a cable system of any size 
without such a link.) 

The addressable controller's primary 
function is control of the cable system's 
population of converters. On a one-way 
system this control consists of, but is 
not limited to the following: 

V Initialization of configurable parame-
ters 

✓ Background refresh of selected 
parameters 
V Activation/deactivation 
✓ Authorization/deauthorization of stat-
ic services (subscriptions) 
V Testing/diagnostics 

A data base is established and main-
tained on the addressable controller so 
the business system does not have to 
be programmed with information that is 
converter vendor-specific. This parallel 
data base also allows consistency 
checking of business system transac-
tions. In a system offering PPV ser-
vices, more control is required as fol-
lows: 

✓ Authorization/deauthorization of 
dynamic services (events) such as 
movies, sports, etc. 
✓ Scheduling of events and allocation 
of scrambling codes (tags) for each 
event 
✓ Configuration/monitoring of scram-
blers associated with PPV channels 

Parallel addressable controller data 
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bases exist for these functions also— 
again to free the business system from 
requiring vendor-specific knowledge 
and to allow consistency checking. 

An IPPV system demands still more 
control functions as follows: 

✓ Monitoring/reporting of the ability of 
the two-way converter population to 
communicate with the controller 
✓ Configuration/monitoring of the two-
way data path, including addressable 
and non-addressable equipment 
✓ Collection of event purchases from 
converters and upload of purchases to 
the business system 

PPV and IPPV have expanded the 
functionality of the addressable con-
troller and new technology. Innovative 
applications of present technology 
promise to further this expansion. 
Home shopping and other interactive 
services, on-screen display of channel 
layout and program guides and inte-
grated cable/telephony are only a few 
of the challenges to current address-
able controller architecture and func-
tionality. It will not suffice to merely buy 
more powerful computers and shoe-
horn these features into current sys-
tems. 

New computer technologies 
Hardware. The trend in computer 

hardware has been a dramatic reduc-
tion in the price/performance ratio and 
it is continuing. For instance, the IBM 
PC (introduced in 1980) was powered 
by an Intel 8088 microprocessor and 
cost about $1,500. Today an 80386-
based PC costs about $1,500 and is 30 
times more powerful. Very soon, 
80486-based PCs will be available 
offering even more performance at 
similar prices. 

Similar advances are being made 
with the Motorola 680X0 series proces-
sors (Macintosh, Amiga) and with even 
more powerful reduced instruction set 
computer (RISC) based technology. 
Comparable progress has been made 
with peripherals—displays, disks, com-
munication devices, etc. The result is 
relative unlimited availability of comput-
ing power, disk storage and display 

Figure 2: Network architecture 

resolution at an ever-lowering price. 
Software. The future addressable 

controller will be one component of a 
computer network and as such will be 
required to provide a wide variety of 
services to other elements of the net-
work. This increase in services, cou-
pled with the trend to larger subscriber 
bases per controller (as MSOs contin-
ue to combine systems), indicates the 
need for a controller based on high 
performance computing hardware that 
utilizes high bandwidth communication 
technologies. 

In order to meet these requirements, 
the software resident in the controller 
must be portable, flexible and compli-
ant to industry standards. Software that 
is portable will be easily "migrated" to a 
new hardware platform in order to take 
advantage of the increases in perfor-
mance of new technology. Flexible 
software provides an "open architec-
ture" that allows access to internal data 
storage from other members of the net-
work. Compliance to industry stan-
dards will provide both the ability to 
communicate with other systems and a 
mechanism that will allow the construc-
tion of a consistent user interface for 
the controller. 

Currently, and for the foreseeable 
future, the only operating system that 
will provide an environment containing 
all of these features is Unix. Designed 
in 1970 at Bell Labs. Unix cannot be 
thought of as an unproven technology. 
Although mature, its original design 
goal of portability has allowed it to grow 
in step with advances in computing and 

communications technology with ver-
sions available for all 16- and 32-bit 
computer architectures. 

Unix is a multiuser, multitasking op-
erating system and thus provides a 
large number of users and programs 
the ability to share both computing 
resources and information. The mul-
tiuser capability will allow control func-
tions to be initiated from any terminal 
connected to the controller. Multitasking 
allows programs to execute concurrent-
ly—an absolute necessity for a system 
required to communicate with a billing 
computer while collecting IPPV trans-
actions from converters. 

As mentioned previously, the ability 
to communicate with other machines in 
a network is a major requirement of the 
future headend control system. Unix 
addresses this issue with two software 
subsystems: the networked file system 
(NFS) and transport control pro-
tocol/internet protocol (TCP/IP). Both of 
these packages have "grown" around 
Unix and are industry standards for 
machine-to-machine communications. 

NFS provides disk file access capa-
bilities on a networkwide basis, so that 
a program or user on one machine in 
the network can transparently access a 
file on the disk of a remote system 
through the network. TCP/IP is a set of 
communications protocol services that 
allow interaction between elements at 
various "layers" in the network. TCP/IP 
controls the routing of data through a 
network between machines, applica-
tions and users. Both of these mecha-
nisms operate most efficiently on Ether-
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net, a high-speed synchronous com-
munications technology. 

The core of an addressable control 
system is its data base. Throughput 
limitations in existing control systems 
frequently can be traced to the transac-
tion response time in their data base 
management software. 

As of this writing, sophisticated, high 
performance, relational data base man-
agement system (RDBMS) packages 
are just becoming available in the 
microcomputer Unix environment. 
These packages can be controlled via 
an industry standard data base lan-
guage, structure query language 
(SQL), which provides a common inter-
face to all relational data base pack-
ages, regardless of vendor. These 
packages also feature a high transac-
tions-per-second rating (>10), on-line 
backup capability and network access 
(via SQL). 

Unix is available on all classes of 
computing equipment, from PCs to 
mainframes. The choice of Unix as the 
software platform, off-the-shelf/industry 
standard technology for the data base 
management system and a careful 
design of the cable downstream hard-
ware interface will guarantee a control 
system capable of growing to meet its 
future requirements. 

The current controller 
Architecture. The current address-

able controller/business system archi-
tecture is outlined in Figure 1. The two 
computers are linked via a serial inter-
face cable that is used to communicate 
various requests that the business sys-
tem can make of the controller. The 
business system contains a software 
module, called the addressable con-
troller interface, responsible for com-
munication with the controller. On the 
other end of the link, the addressable 
controller's wire link module is respon-
sible for servicing business system 
requests. The requests can be divided 
into the following three groups: 

1) Direct—where the controller simply 
acts upon the request by performing 
communication with the converter 
2) Transaction—where the controller 
manipulates its internal data base in 
response to the request from the busi-
ness system 
3) Compound—where the controller 
both communicates with a converter 
and manipulates its internal data base 

In the existing control system this 

Sophisticated, high 
performance, rela-
tional data base 
management system 
(RDBMS) packages 
are just becoming 
available in the 
microcomputer Unix 
environment." 

grouping is not formal and the individu-
al requests that make up each group 
have been invented on an "as needed" 
basis. The protocol used for communi-
cation between the business system 
and the addressable controller is also 
non-standard and each business sys-
tem vendor is responsible for conform-
ing to the protocol used by each 
addressable controller vendor. The 
multitude of business system vendors, 
control system vendors and converter 
types has contributed to this profusion 
of features that leads to confusion dur-
ing configuration and operation of the 
cable system. 

Limitations. While today's address-
able controller provides a wide array of 
power and functionality, there are some 
limitations that vary in magnitude 
depending upon the particular address-
able controller/business system pair-
ing. Most important is system perfor-
mance as measured by business sys-
tem transaction throughput. 

As systems increase in size and 
new converters and applications are 
implemented, more and more transac-
tions are forced through a pipeline 
whose expansion potential is con-
strained. These constraints are a result 
of both the physical connection 
between the two systems and the 
inflexible interface protocol defining the 
communication. The necessity of rec-
onciling the various parallel data bases 
adds to the transaction volume. Added 
to this "normal" traffic are high volume 
PPV transactions generated by last-
minute purchases. The result is a frus-
trating situation for both cable operator 
and customer. 

The inflexible business system 
interface is responsible for a less 
immediate source of frustration. Cur-

rent protocols and architectures have 
extended the time required to imple-
ment new addressable converters and 
applications of addressability on both 
the addressable controller and the busi-
ness system. Further, little provision 
has been made for interfacing to non-
business system entities (e.g., direct 
automatic number identification—AN I). 

For those systems that are hosted 
on proprietary technology microcom-
puters (e.g., Digital Equipment, 
Hewlett-Packard, etc.), more factors 
come into play. Costs, both acquisition 
and maintenance, tend to be higher. 
Further there is typically a limited 
expansion path for increasing process-
ing power, disk or memory capacity, 
etc. When the expansion path does 
exist, the cost is much greater than for 
a proportionate increase in power or 
capacity on a PC-based system. 

The last limitation to be mentioned 
concerns the human interfaces of both 
the addressable controller and the busi-
ness system. At the operating system 
level, two separate bodies of knowl-
edge are required for routine operation 
of the computer system. This has an 
affect on the number and technical 
expertise of computer operations staff. 
Perhaps more important is the interface 
at the application level, where users 
must learn how to request the same 
function in a different way for each sys-
tem. 

A proposal 
Figure 2 is a system architecture 

that attempts to address future require-
ments, current and anticipated limita-
tions with new hardware and software 
technology. The use of SQL-oriented 
relational data base server technology 
and the creation of network-oriented 
application software on the controller 
will lead to an addressable controller 
that works within an "open architecture" 
with the business system. Certainly, 
business system vendors also must 
evolve their software toward this goal in 
order for the cable operator to reap the 
full benefits of this technology. 
A relational data base server 

embedded in the addressable controller 
will allow all business systems access 
to the controller's data base in an 
industry-standard language, SQL. All 
requests of the transaction class in the 
current architecture would be re-
phrased to be expressed in SQL. 

(Continued on page 74) 
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Cellular radio 
+ cable TV  

cellular cable 
By Bill Grant 
President, GWG Associates 

The current enthusiasm for lightwave transmission utilizing 
optical fibers is certainly understandable. Here's a technology 
that presents substantial bandwidth for use without the penalties 
of frequent reamplification. Certainly for high traffic density appli-
cations such as telephone trunking between communities fiber 
is a superior alternative, particularly when combined with a 
higher bit rate digital carrier. Our enthusiasm should certainly 
be subjected to the tests of reason and logic, however, and we 
should not automatically assume that fiber is the ultimate choice 
for all transmission scenarios. 
Consider the question of fiber in the subscriber loop in 

telephone service. Should we or must we accept without ques-
tion the popular position that fiber will inevitably replace all pairs 
throughout the exchange plant of the future? The magnitude 
of such a replacement program, the numbers and costs, are 
staggering, and if such replacement is on a one-for-one basis, 
then we're really talking about placing a dedicated transmission 
facility per point of service. This is essentially the same 
philosophy employed with twisted pair plant, isn't it? 
With the extensive experience with paired exchange plant 

surely we can recognize the inefficiencies and inflexibility of this 
approach. How many miles of pairs in place today do not, and 
never will, produce any revenue at all? Certainly all those that, 
due to the economics of standardized cable sizes, extend past 
the actual points of local service. And what is the average utiliza-
tion of the individual pair in say a 24-hour period; six, eight or 
10 minutes? Simply replacing the pair with fiber will in no way 
alleviate or eliminate these inefficiencies. 
We might also question the premise that the exchange loop 

can be or only be served with digital transmission. Certainly the 
telephone trunking applications that represented high traffic re-
quirements on a single point to single point basis were best 
served digitally, and certainly our experience in doing so has 
been successful and satisfactory, but the individual subscriber 
loop presents an entirely different requirement. As an objective 
observation the experience with carrier derived subscriber 
service on an analog basis has been equally satisfactory. 

What about cable TV? 
The questions raised here are complex and we should be leery 

of absolute solutions, but there may be some small merit in 
broadening the base of the entire discussion. The direct com-
parison of pairs and fibers from the perspective of telephone 
service alone does not address the questions of other subscriber 
services at all. What of cable TV or the multiplicity of futuristic 
requirements such as power load management, data, etc.? 

If we seriously consider some future replacement of the 

extensive exchange paired plant in place, how can we 
reasonably ignore the existence of the equally extensive, or 
nearly so, coaxial cable plant now in place? Remember that this 
includes service drops also, and that in toto these facilities 
present substantial transmission bandwidth for use to the same 
subscriber premises. What are its capabilities, its shortcomings, 
and what does it offer as a facility in place for exchange 
telephone service? 
The typical CATV plant can provide bidirectional transmission 

capacity on the order of 400 MHz or more out to the subscriber 
terminals and 25 MHz or so back to the system headend. These 
are wideband facilities that presently utilize frequency division 
multiplexing to provide TV services, at least, on an analog basis. 
Although much work has been done and this effort is still being 
pursued to digitize video signals, there are no practical systems 
in service today carrying any truly significant number of TV 
signals for CATV service. 
The nature of these systems is different from paired telephone 

plant in that outside of the service drop itself, no physical trans-
mission facility is dedicated to any individual point of service. 
The entire transmission bandwidth is presented for use at all 
points of service and in this respect, a more direct analogy might 
be made with the 60 Hz transmission systems of power distri-
bution. If we use a telephone term and think of the TV signals 
as traffic, the conventional CATV plant might be called traffic 
insensitive; that is, the number of subscribers taking service from 
the system at any given instant in time has no impact whatever 
on the initial cost or operation of the transmission facility itself. 

It seems a fair statement that coaxial cable transmission is 
a mature technology and the design of such systems has 
become highly refined. The amplifiers and hardware are ade-
quately reliable, at least for this service, as evidenced by the 
public support and subscription revenues that such systems 
enjoy. Technically, however, CATV systems are limited in length 
and transmission capacity by the practical considerations of the 
multiple reamplification that the transmission losses impose. 
As well, the cascade or serial connection of many such amplifiers 
not only introduces cumulative noise and distortion but intro-
duces some vulnerability to service interruptions. 
The development of lightwave transmission utilizing optical 

fibers has generated as much interest and excitement in the 
CATV industry as it has in telephone, but here we do not have 
the natural stimulus of high traffic, long distance transmission 
trunking that the telephone network provides. Thus the incor-
poration of fiber into CATV plant has been somewhat slower and 
largely focused on the local distribution applications that are 
the basic nature of CATV. 

Although still evolving, due to the nature of the end devices 
served—the subscriber-owned TV receivers—the thrust 
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appears to be toward analog transmission on fibers employing 
amplitude modulation (AM). Fiber does offer significant relief 
for the technical limitations of coaxial plant in that the system 
length and transmission capacity, which were previously some-
what limited by reamplification requirements, can be optimized 
in a hybrid system design employing both fiber plant for distance 
and "reach" in conjunction with limited length, limited amplifier 
cascade coaxial distribution plant. Such hybrid systems repre-
sent a satisfactory solution to many of the present inadequacies 
of CATV plant and may well become widely utilized, perhaps 
even universally in years to come. 

Enter the subsystem or cell 
Note, however, that the basic CATV system could still be a 

wideband transmission facility and would still be analog in 
nature using frequency division to multiplex the TV signals. In 
effect, larger communities will be served with a multiplicity of 
what might be called subsystems (we could call them cells) con-
sisting of a local fiber link reaching out into the area and limited 
to feeding a restricted section of conventional coaxial cable plant. 
Each subsystem would be technically independent of any other, 
thus reducing the impact of equipment or plant failure and 
service outage to a smaller portion of the community. 

If we now consider the possibilities for superimposing tele-
phone exchange service onto such a system, the question of 
transmission technique and modulation for the telephone ser-
vice itself may be more readily defined. Since the transmission 
of a multiplicity of TV signals is a more complex requirement, 
and if this requirement is established to be best served in an 
analog fashion, then the introduction of digital transmission for 
the secondary telephone service alone seems an unnecessary 
complication. Surely analog transmission on some form of tele-
phone carrier could provide adequate transmission quality. 
As far back as 15 years or so a small field trial was conducted 

using modified subscriber telephone carrier equipment on 
coaxial CATV plant, including the coaxial service drop. The car-
rier employed was analog, amplitude modulated hardware 
capable of providing eight individual telephone lines on a single 
twisted pair. 

This was a frequency division carrier and required that trans-
mission frequencies be dedicated to each individual point of 
service. The limitation of the program at that time was the lack 
of any high density (say 300 lines or so) subscriber carrier and 
the necessity for dedicating two transmission frequencies for 
each point of service imposed a significant cost penalty against 
the further development of such higher density carrier. The tele-
phone service was sustained over a period of several months 
and was, in all respects, entirely satisfactory. Although this test 
was interesting and did demonstrate some practical service 
sharing of operating coaxial plant, it may well have been a bit 
before its time. 

But time marches on and new technologies are presented and 
refined. The introduction of cellular radio suggests that perhaps 
we might usefully re-examine our earlier efforts. 
A cellular radio system can provide about 300 individual trans-

mission channels and it does this without dedication of any 
single operating frequency to any single channel. The equip-
ment is all frequency agile and assigned an operating frequency 
on demand. A station only occupies and uses this frequency 
during the period of actual transmission service. 

Although developed for service in the 800 to 900 MHz range 
it should not present any great difficulty to convert the equip-
ment for use in spectrum available in conventional CATV 
systems. From the headend or "cellular terminal" out to the 

distributed stations, for example, 10 or 20 MHz could be easily 
accommodated in either the mid- or super-band spectrum of 
the coaxial cable plant. Return transmission from the stations 
would fit comfortably within the standard coaxial return spec-
trum of 5 to 30 MHz. Then if we simply consider the present 
cellular radio systems as coaxial cable carrier systems, we might 
derive 300 telephone stations on any modern, in-place coaxial 
plant almost immediately. By adding a second cellular system, 
telephone capacity might be easily doubled to 600 lines. 

Note that we need not fund any extensive new product devel-
opment at all in this effort. Activity would be limited to adapting, 
simplifying and perhaps even reducing the cost of existing 
cellular hardware. Also, the coaxial cable plant would require 
no modification or development effort either. As a wideband, 
analog facility already providing adequate spectrum it would 
seem quite suitable as is and the telephone service should func-
tion in the presence of the CATV signals nicely. 

Cable plant maintenace practices and system designs must 
be reviewed of course, but this does not seem an insurmount-
able task. And surely we have sufficient telephone experience 
with statistical loading, etc., to forecast preliminary channel 
requirements for a given service area. 

Cellular cable is born 
The determination of this practical telephone service area may 

well become the design basis for the subsystems or cells, with 
each of these cells comprised of a limited cascade of analog 
amplifiers being fed its own optical fiber that has not been pre-
viously tapped for service. If we may be allowed some artistic 
license the term "cellular cable" seems curiously appropriate 
for the resultant new network structure. 

If serious thought is given to the replacement of exchange 
pairs with optical fibers, the problems of replacement or more 
correctly of transition of the actual plant and services, become 
self-evident and somewhat intimidating. Let's briefly examine 
a similar transition from pairs to a cellular cable system as out-
lined here. Given paralleling coaxial plant in-place including ser-
vice drops, any new telephone service requirements of any 
reasonable magnitude—even a dozen or so new lines—could 
be fully implemented as cellular carriers with no regard or con-
cern for the existing paired plant condition or capacity at all. 
Areas that now appear candidates for paired cable relief or 
replacement could simply be coaxially implemented, even on 
a single station at a time basis. 
The transition would be graceful and expenditures would be 

limited to terminal devices and equipment entirely. Surely this 
is a much more tolerable situation than an extensive and costly 
replacement of all outside transmission facilities. Lead times 
on terminal devices are shorter and investments can more 
closely track actual requirements. Remember also that addi-
tions of telephone service require no modification or change in 
the coaxial (cellular cable) plant at all. 
Consider present paired plant that extends out five miles or 

so. Let's assume a heavy service load (100 stations) in the first 
half mile of cable and relatively light service loads (10 stations) 
in the last half mile length. What happens if the service 
requirements are drastically altered? For a worst case, let's 
simply reverse the loads to 10 stations in the first half mile and 
100 stations in the last section. Obviously pairs are available 
in the first half mile all right, but a sudden new requirement for 
100 lines out at the end of the cable could be quite awkward to 
accommodate. Even if a digital carrier is applied then engineer-

(Continued on page 76) 
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Design considerations 
with fiber 
Primary fiber topics to be considered in this 
third in a series of articles on CATV design 
are: 

• Review of tree-and-branch concepts 
• Advantages and disadvantages of fiber 
• Current fiber system proposals 
• Caveats and concerns 
• Design considerations 

The next installment will examine other 
alternative architectures (designing with 
interdiction). 

By Mark Bowers 
Owner, CableSoft Engineering Services 

Tree-and-branch (T&B) architecture has 
been with the cable industry since its 
inception and has served our industry 
well. Therefore, it is important to start our 
discussions investigating design with 
fiber with a review of T&B concepts. 
The early cable system usually con-

sisted of three to four off-air local stations 
only. By comparison, a state-of-the-art 
cable system today can provide around 80 
channels with a total bandwidth of 550 
MHz for a single coaxial cable system. 
Most modern cable systems use a T&B-
type architecture (Figure 1). Although this 
type of architecture has served the cable 

industry well and is very cost-effective, it 
has reached some technical barriers. T&B 
architecture presents some definite prob-
lems for the future—particularly when we 
try to adapt it to an all-fiber distribution 
medium. 
The typical cable system uses coaxial 

cable as the signal distribution vehicle. 
Coaxial cable is a fairly rugged medium 
and offers many advantages such as high 
immunity to signal ingress and egress, 
fairly constant characteristic impedance, 
and a substantial bandwidth—on the 
order of 1 GHz or greater. One major dis-
advantage of coaxial cable is high signal 
loss per unit length. Because of this high 
signal loss, amplifiers have to be placed 
"approximately" every 2,000 feet on 
average, and the modern T&B cable sys-
tem contains many amplifiers. 
Tree-and-branch architecture is 

basically divided into two main portions: 
the "tree trunk" (or trun king system) and 
the "branches" (or the distribution 
system). The trunking system is utilized 
to route the signals throughout a com-
munity and bring them close to each 
potential customer. Power levels per chan-
nel are kept rather low in the trunk system. 
Because the trunk system operates at 
fairly low power levels, intermodulation 

Figure 1: Typical T&B architecture 

Sample FTF design 
results 

Conventional T&B 

FTF w/push-pull 

FTF w/parallel hybrid 

FTF w/feedforward 

FTF w/express feeder 
(FF/PHD optimal use) 

Cost/ Percent 
mile change 
$5,100 N/A 

$8,750 71.6 

$7,650 50.0 

$6,650 30.4 

$5,850 14.7 

distortion is kept to a minimum but a fair 
amount of noise is contributed to the 
signals. A small portion of the trunk signal 
is sampled at each trunk station and fed 
into a bridger amplifier. The bridger ampli-
fier and subsequent line extender ampli-
fiers operate at much higher power levels 
per channel and their purpose is to dis-
tribute the cable signals to customers' 
homes with optimum power distribution 
efficiency Because they operate at much 
higher power levels a great deal of inter-
modulation distortion components are 
generated and accumulated. When prop-
erly designed, these distortions are kept 
to controllable levels. 
There are several major disadvantages 

of T&B aichitectu re as applied to a total 

Figure 2: T&B with fiber supertrunk 
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Figure 3: Fiber backbone 

Fiber trunks 

4-5 trunks in cascade Receive hubs 

fiber system. These problems suggest 
that tree-and-branch architecture is gen-
erally prohibitive to a total fiber system— 
given current technology. As long as T&B 
architecture is employed the delivery 
mechanism used in the "last mile" to the 
subscriber will likely remain coaxial cable; 
that's why current hybrid application 
efforts, such as fiber-trunk-feeder (FTF), 
that increase effectiveness are so im-
portant. Current use of T&B architecture 
requires, among other criteria, the avail-
ability of: 

• Low cost and moderately efficient 
directional couplers. 

• Low cost, easily performed and 
repeatable splicing. 

• The ability to place many splices 
within the plant without serious 
degradation to the system or signals. 

These problems are of some conse-
quence in total application of fiber and 
should not be underestimated. While 
there is a great deal of research going on 
at this point in the development of low cost 
optical couplers, much work remains 
toward a total fiber T&B architecture. 
Meanwhile, and perhaps more important-
ly, rapid integration of fiber into the cable 
trunking system bypasses some of these 
concerns and new innovative designs are 
rapidly taking place in design rooms 
across the country. 

Advantages and disadvantages 
Let's briefly discuss what fiber brings 

to the table. Why are we so sure that fiber 
offers dramatic improvements—whether 
in reliability, signal quality, system design, 
design/operation economics or all of the 

Figure 4: Fiber-trunk-feeder 
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above? What are the disadvantages, if 
any? 
The possibilities of what can be gained 

with fiber as a distribution medium for 
broadband signal delivery are impressive. 
Systems can be designed and operated 
with vastly expanded bandwidths. Main-
tenance reduction costs of as much as 90 
percent have been projected compared 
with existing coaxial designs. Additionally, 
operators will be able to provide many new 
services to their subscribers when 
desired. 
A few of the advantages of fiber for our 

industry are as follows: 
1) Since fiber is an optical medium the 

signal is immune to EMI/RFI problems— 
including leakage. 

2) With single-mode fiber the attenua-
tion of the signal can be easily kept to 
below 0.4 dB per kilometer at 1,300 nano-
meters wavelength with today's fiber. Con-
trast this with typical .750" coaxial cable 
loss at 550 MHz of 1.24 dB per 100 feet 
(or around 41 dB per kilometer). The use 
of fiber as the signal distribution medium, 
with its low loss, presents tremendous 
potential along varied fronts including the 
elimination of cascades of amplifiers, 
many power supplies (at least in theory 

"(Wee-and-branch) 
architecture presents 
some definite problems 
for the future— 
particularly when we try 
to adapt it to an all-fiber 
distribution medium." 

and if we're careful) and periodic RF 
sweeping and testing requirements. 

3) The physical size of a fiber cable is 
much smaller than coaxial cable. Fiber-
optic cable is the preferred medium in 
areas where space is at a premium, such 
as in conduits or underground ducts. 
Fiber also is more durable than coax, 
since aluminum cable suffers from tem-
perature expansion and contraction, 
aluminum migration and must be pro-
tected from contaminants in the air, etc. 

4) The life expectancy of a copper/ 
aluminum-based coaxial cable is around 
20+ years, whereas fiber appears to have 
a potential for 30 to 40+ years of normal 
usage. Since the bandwidth of the fiber 
is no longer the limiting factor (the theo-
retical bandwidth of single-mode fiber is 
almost infinite and on the order of 100+ 
GHz would appear to be attainable), elec-
tronics can be changed over the coming 
years as new technologies become avail-
able, with the larger investment in fiber re-
maining in use. 
There also would appear to be some 

disadvantages in fiber-optic applications 
as well—at least for the moment. Being 
such a new technology, many cable TV 
operators are having some difficulty 
assessing its true long-term implications 
and applications. The most expensive 
portion of a fiber-based system is the 
cable itself. A hybrid fiber/coax applica-
tion still is more costly than a similar coax-
ial system in many instances. The cost 
gap between fiber and coax, however, 
continues to narrow every day as prices 
decline and as our applications adapt bet-
ter to current architectures. A final, albeit 
disappearing, concern is a lack of ade-
quate reliable high performance elec-
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Figure 5: Second-order beat analysis 
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tronics for the cable industry, which is truly 
needed to fully exploit the inherent advan-
tages of this new medium. 

Current fiber applications 
Now let's briefly review current ideas on 

how to incorporate fiber optics into our 
T&B architecture discussed earlier, in-
cluding a brief look at telephone com-
panies' current application of this 
medium. 
• Telco ISDN: The integrated services 

digital network will offer simple, econom-
ical access to an unrestricted range of ser-
vices without the cost and complexity of 
multiple access loops. ISDN by definition 
is completely digital in construction and 
distribution; carries voice and non-voice 
(data and telemetry) services; has an in-
telligent control overlay; and has a defined 
set of user-to-network and network-to-
network interfaces. ISDN specifications, 
by themselves, do not require the integra-
tion of fiber optics and will function quite 
well in most instances with copper-based 
technology. 
• Telco BISDN: The broadband inte-

grated services digital network is an on-
going natural evolution of the ISDN 
scheme, which is basically a narrowband 
service offering (144 kbs and 1.544 Mbs). 
Broadband rates for BISDN are still under 

Figure 6: Third-order beat analysis 
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final consideration but rate offerings are 
expected to be approximately 150 Mbs 
and 600 Mbs, and to be compatible with 
SONET. BISDN will be an extension of the 
ISDN service offering and broadband in 
nature. It therefore has all of the features 
and advantages of ISDN. BISDN, given 
its greater bandwidth, will in theory be 
able to provide such services as full 
motion video (CATV), HDTV and transmis-
sion of high fidelity stereo sound—to 
name only a few. Because of the vastly ex-
panded data rates and bandwidth, BISDN 
does require the use of fiber optics. 
• Telco SONET: The synchronous 

optical network is a system under devel-
opment to define an optical interface stan-
dard that will be used to connect equip-
ment from different suppliers. SONET will 
have major impact on our pending gener-
ation of opticai telecommunications 
equipment. It offers the promise of na-
tional and perhaps worldwide uniformity 
at data rates of up to 1,327 Gbs. Formal 
adoption may take some time, but basics 
have been sufficiently settled for aggres-
sive vendors to begin producing equip-
ment. SONET by definition is a single-
mode fiber transportation network, con-
structed as a progressive hierarchy of syn-
chronously multiplexed tributary signals. 
It is optical, digital and synchronous in 

nature, and has the capability of surveil-
lance-based maintenance. Information is 
carried by signal overhead bytes so that 
facility and equipment maintenance ac-
tivities can originate from the network 
elements. 

Early telco fiber-optic applications were 
central office-to-central office, then fiber's 
use spread from the central office to 
remote switching sites (remote terminals), 
with a final evolution pending from the 
remote terminal to the business or private 
residence. It is obvious that the new 
higher bandwidth advantages of fiber are 
not fully realized until the entire distribu-
tion plant has been changed. The high 
bandwidth of the single-mode fiber based 
BISDN evolution will allow dramatically in-
creased data transmission rates and ser-
vices. The primary remaining handicaps 
for the typical telephone "switched-star" 
or "switched multistar" distribution 
system are the high cost involved due to 
individual line requirements from the cen-
tral office or remote switching center to the 
customers' premises, and the cost to 
change out switching centers to much 
higher data rate equipment. Recognize, 
however, that the dynamic and config-
urable approach to BISDN and SONET 
allows for a slow expansion of a layered 
system toward customers' premises. 
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Figure 7: Fiber hub placement model 
(amps vs. cascade level) 
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•Cable supertrunking: This is a 
method that has been used by the cable 
TV industry for many years in the trans-
portation of signals from one point to 
another. The purpose is to transport video, 
audio and other signals over fairly lengthy 
distances without significant degradation 
in their quality. Normal trunking tech-
niques utilized by modern systems pro-
hibit cascades beyond 30 to 40 amplifiers 
without some sort of enhanced method of 
signal processing/amplification. 
Cable industry fiber-optics super-

trunking has utilized FM modulation tech-
niques in the past, but VSB-AM tech-
niques are now under widespread devel-
opment and application as well. Figure 2 
shows a fiber-optic supertrunking appli-
cation. Industry applications for super-
trunking include tying of headends with 
remote sites or other headends and 
feeding several remote areas of as many 
as 15 to 20. 
As the number of receive hubs involved 

escalates, the supertrunking concept 
begins to blend with the fiber backbone 
approach, which says: "Place one re-
ceive hub every so many trunk stations." 
Then, one can either feed all stations in 
the direction they fed before and use the 
old trunk for a redundancy feed, or turn 
some trunk amps around and feed larger 

Figure 8: Fiber hub placement model 
(subs vs. cascade level) 
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areas with each hub but still retain a max-
imum cascade limit. 
• Cable fiber backbone and CAN: 

Various fiber backbone (fiber trunk over-
lay) concepts have been proposed by 
major MSOs during the past several 
years. Both fiber backbone and cable area 
network (CAN) apply primarily to upgrade 
applications. As stated earlier, the premise 
in this type of application does not differ 
a great deal from the supertrunking con-
cept except in the number of nodes used. 
The coaxial trunking system is broken in-
to smaller segments. By definition this is 
no more than four to five amps, although 
in real applications segmentation of the 
trunk is rarely this small. A separate AM 
fiber and AM receive node feeds each 
minitrunk segment, with resulting distri-
bution fed from this trunking section with 
normal design methods. The primary ad-
vantage gained is a drastic reduction in 
overall cascading of amplifiers. The nor-
mal trunk cascade of 20 to 40 amplifiers 
is now reduced to four to five. Figure 3 
demonstrates this type of application. 
With distortions held relatively constant 
between normal coax layout and a back-
bone overlay, the carrier-to-noise ratio 
(C/N) typically will be improved from the 
low 40s (in normal cascade lengths) to 
around —46 dB to —47 dB. 

Again, this type of application has 
typically been employed in new-builds, as 
the requirement to build a complete coax-
ial system, both trunk and feeder, along 
with all fiber runs to each optical receiver 
keeps cost prohibitive. In an upgrade, 
however, where the coaxial portion has 
been significantly depreciated, effective 
economics sometimes can be realized. 
• Cable fiber-trunk-feeder: FTF, a fairly 

new proposal, seems to have application 
for both new-builds and upgrades, al-
though originally proposed for new-build 
environments only. FTF proposes to re-
place the trunk system entirely with fiber 
runs to many receive hub sites. Each 
receive hub then feeds a fairly large dis-
tribution-only area. Original suggestions 
were that each receive hub site should be 
able to feed an "equivalent" distribution 
system area that typically could be fed 
with four trunk/bridger locations. Current 
design applications are taking that a step 
further, with each fiber-optic receive hub 
site feeding somewhere around 12 to 16 
miles of distribution. Resulting cascades 
are typically four to five distribution 
amplifiers in cascade, with the first located 
with the receive hub electronics. Because 
of this sharp reduction in overall cascade 
length along with elimination of the trunk-
ing system, some significant improve-
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ments in performance can be realized. 
Listed below are improvements in C/N 
(with other distortions held constant) over 
normal coax T&B, with backbone and FTF 
applications: 

C/N 
Normal Backbone FTF 
-42.1 dB -46.6 dB -51 dB 

Because the trunking system is elim-
inated in this approach, there are signifi-
cant savings realized and FTF seems to 
have application for both upgrades and re-
builds—where those upgrades require re-
placement of significant portions of the 
trunking system. Figure 4 illustrates an 
FTF application. 

Caveats and design concerns 
Given earlier discussions, and before 

we jump into some specific design exam-
ples, what are areas of change or concern 
as we begin this process? To begin with, 
and in many applications, fiber simply still 
costs more at this juncture. In addition, the 
cable industry has a current installed co-
axial plant base that represents billions of 
dollars of investment and any replace-
ment of coaxial plant will tend to be 
gradual. In the design process care needs 
to be taken in the financial analysis area 

when attempting to ascertain the true cost 
vs. system improvements gained by util-
izing the fiber medium. (Later, we'll review 
some price comparisons in my examples 
based on comparison designs.) 
Another area of concern for the 

designer has to do with distortion analysis. 
Coaxial designs in the past have primarily 
been third-order distortion-limited (cross-
modulation in earlier systems at 300 MHz 
and less: composite triple beat in systems 
between 300 and 550 MHz). Current AM 
fiber links, however, are second-order 
distortion-limited. Great care needs to be 
taken in the area of distortion analysis and 
final system testing when your design in-
corporates the AM fiber transportation 
medium. 

Distortions may not behave as they 
have in the past—particularly under real 
system testing. Finally, system designs 
that utilize a bandwidth of 550 MHz or 
greater are composite second order-
limited. This is not because the number 
of second-order beats overtakes third-
order, but because second-order beats 
are much higher in amplitude in our 
systems, and at 550 MHz and beyond 
there is adequate accumulation to 
become the limiting factor. Figures 5 and 
6 illustrate the effect of total beat accumu-

lation in 450 and 550 MHz systems, and 
demonstrate the large numbers of beat 
components involved. 

The point to all of this is that greater care 
should be taken in your designs when 
combining the effects of total distortions 
from the AM fiber system with the distor-
tions produced by the remaining coaxial 
system. The component mechanisms 
producing these distortions are radically 
different in optical- vs. coaxial-based 
generation. 

Design considerations 
Now let's examine some design ideas 

using fiber backbone and FTF concepts. 
The FTF architecture variation, of all pro-
posed thus far, probably has the most 
potential for changing the way we design 
and operate our systems with resulting 
improvements in delivered signals to our 
customers. I say this because it currently 

goes the furthest in addressing the in-
herent limitations of fiber application to the 
T&B architecture that we reviewed earlier. 

• Fiber backbone: Figure 3, as men-
tioned earlier, illustrates a backbone-type 
application. The backbone concept 
usually suggests one hub for each four to 
five trunk amps, but in real application this 
has rarely occurred. More than likely the 
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system upgrade operates under a limited 
budget. We are then faced with the ques-
tion, "Where should I place the (bud-
geted) hubs to gain the most improvement 
for money spent?" The best placement 
is typically where we gain the most reduc-
tion toward: 1) cascades of amplifiers on 
an amplifier basis, 2) cascades of ampli-
fiers on a subscriber-fed basis and 3) 
cascades of amplifiers by examining both 
of the previous issues. 

Figures 7, 8 and 9 demonstrate graph 
printouts from a computer model devel-
oped that aids in optimal placement of 
fiber hubs in the backbone approach— 
where a limited budget only allows for a 
certain number of hub sites. In that 
scenario, we can't place a hub every four 
amps, etc. We therefore want to place 
them to get the "most bang for our buck." 
Analysis can be performed with this 
model that graphically portrays, as shown 
in Figures 7, Band 9, where optimal place-
ment of each fiber hub should be. Figures 
7 and 8 illustrate cascade levels by trunk 
amp and subscriber in a system cascade 
without fiber; Figure 9 illustrates improve-
ments with strategic placement of a single 
fiber hub. Different locations can be tried 
until optimal locations are known. 
• Fiber-trunk-feeder: As mentioned 

earlier, Figure 4 illustrates a FTF-type 
application. Many variations of the FTF 
concept were experimented with, compu-
ting designs and equipment requirements 
for various types of distribution amplifiers, 
operational levels and other factors, with 
a final analysis of design economics. 
The accompanying table illustrates 

composite results of those sample de-
signs. The sample design was under-
taken by using pure T&B coaxial architec-
ture, then redesigning and comparing 

with the application of various FTF place-
ments and variations. This sample design 
was developed for comparison purposes 
only between the architecture variations. 
As can be seen from the table, FTF 

compares fairly well economically to new-
build costs, with the higher quality dis-
tribution equipment producing more effi-
cient designs and therefore better 
economics. The use of "express feeder" 
lends particular improvement to the FTF 
design effort. In this application, each FTF 
receive hub (with distribution amplifier) 
was strategically placed. An express 
feeder (no taps) was then routed to a 
strategically chosen second site for the 
second distribution amp (DA). Feeder 
then emanates from all DAs with back-
feeding as necessary and as designed. 
When used in ugprade scenarios, existing 
trunk can be used for the express feeder 
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in many situations, with existing feeder 
lines used for backfeed applications. 
Sample designs indicate that four DAs 

in cascade (receive node plus three more) 
can cover an area of 10 to 12 miles of plant; 
five DAs in cascade (receive node plus 
four more) can cover an area of 14 to 16 
miles of plant. Distortion improvements 
were listed earlier and are impressive 
compared to conventional design. Feed-
forward amps contribute to overall design 
economics because they allow for much 
higher operational levels with full 78-
channel loading compared with parallel 
hybrid or conventional push-pull. These 
higher levels allow for increased design 
efficiencies that more than offset the 
higher cost of electronics, hence the cost 
improvements demonstrated. 

Finally, powering the FTF area also re-
quires some brief discussion. It would 
seem that an ideal approach to powering 
in an FTF application would be for one 
power supply to handle all amplifiers 

within the FTF design area. Research on 
new AC design techniques and methods 
suggests that this in fact may be possible 
and offer significant improvements in AC 
design efficiency with a reduction in power 
company-related service outages. 
One possibility that the industry should 

consider is raising power supply voltages 
beyond the current 60 VAC. Raising this 
voltage, perhaps significantly, would ac-
complish the following: 

• Allow powering of significantly greater 
numbers of amplifiers than is currently 
possible. 

• Reduce the amount of AC power dis-
sipated in the coaxial cable itself, thus 
improving overall efficiency and lower-
ing powering bills. 

• The higher voltage and greater range 
would allow strategic placement of AC 
supplies in a way not possible today 
and would correspondingly reduce 
power company-related outages. 

• The use of higher voltages would 
reduce the effects of sheath current-
induced voltages and ultimate equip-
ment failures significantly. 

Space in this article does not permit full 
delineation of the techniques under con-
sideration, but powering of a full FTF node 
is easily possible under raised supply 
voltage conditions and is eminently 
desirable for the reasons listed above plus 
others. (More on this in the future.) 

Conclusions 
For cable TV to embrace a total fiber 

delivery system, current tree-and-branch 

Figure 9: Fiber hub placement model (amps vs. cascade level) 
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topology eventually will have to be modi-
fied or abandoned for reasons discussed 
throughout this article. An optimal hybrid 
fiber/coaxial system such as FTF goes a 
very long way toward improvement of cur-
rent delivery techniques and the resultant 
quality of the delivered video services. 

This article has focused primarily on 
design and technical considerations. Cost 
issues have been summarized, with full 
delineation beyond the scope of this arti-
cle. Suffice it to say that designed (sam-
ple and real) systems on current drafting 
tables suggest that real price compatibility 
between coax-only and fiber/coax hybrid 
systems is finally arriving, with many oper-
ational and technical advantages offered. 

Ultimately a total fiber system will likely 
evolve for our industry. The advantages 
of all-fiber compared to current coaxial 
technology seems to preclude the likeli-

hood to do otherwise. Given our current 
financial investment in coaxial plant, how-
ever, this evolution will take some time. 

In terms of design considerations, great 
care should betaken in the primary areas 
discussed in this article: combination of 
distortion components and layout of fiber 
in such a way as to gain the most advan-
tages for the fiber investment. Design 
tools such as computer models that accu-
rately place the hubs in a backbone ap-
proach or aid in design comparisons be-
tween alternative placement techniques 
in FTF vs. conventional design, along with 
accurate cistortion analysis models that 
include AM fiber calculations are 
invaluable. 

In my final article we'll take an in-depth 
look at designing with interdiction tech-
nology, an area I believe holds great 
promise for our industry. CT 
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Information age 
(Continued from page 16) 

ment by having goods produced prematurely to their actual 
market need. While this principle is counter to today's residen-
tial network planning, which tends to be on an area basis, later 
in this article I will show how this "just in time" network plan-
ning principle can be applied. 
The first planning principle—optimized delivery of each mega-

service—in and of itself does not preclude one network as being 
the best solution. It does require, however, that each service be 
individually analyzed and then the best one be determined. The 
accompanying table shows some of the characteristics of home 
voice and video services. As can be seen, there are some major 
differences that have tremendous impact on the network design. 
Many of these (that is differences in length of viewing time 

vs. talking time, need to connect two points anywhere in the world 
vs. need to deliver some specific things to every home in 
America, two-way vs. broadcast) are probably familiar to all. But 
one item, intelligence and functionality, is of special importance. 
The need to establish a two-way point-to-any-point conversa-
tion path requires that the intelligence and functionality of that 
network be centralized. However, the home video customer has 
invested in intelligent consumer electronic equipment 
—which, for example, performs switching (channel selection), 
displays messages on screen, etc.—and thus the network to 
serve the intelligent equipment, in order to be optimized, should 
not duplicate those already purchased features. 
The result of careful consideration of these services 

characteristics is that the network planning requirements for 
serving video and for serving plain old telephone service (POTS) 

are too dissimilar to permit an efficient, optimized single net-
work solution. 

Service enhancements 
However, we also must keep in mind the second planning prin-

ciple, which is to be positioned to encourage customer desired 
enhancements. In the home voice and data area it means being 
able in some homes to have the ability to allow simultaneous 
usage of service, which could be two voice conversations or 
voice and data. Also there should be the ability to serve a growing 
data service requirement. For video, the customer drive for more 
programming choices will continue. Not only must the network 
be able to deliver those, but it must be able to help the viewer 
intelligently and easily know what is available to be seen. 

In cable's average system today, with 35 channels, we offer 
our customers over 1,000 programming choices per day and in 
some of our systems it is already thousands of choices. For in-
formation services, it continues to be the hope of many of us 
that some information services will finally become desired. That 
may be interactive shopping or, hopefully, it will be exciting 
educational services. 
Which information service will finally become in high demand 

still remains a mystery. However, it is cable's firm belief that every 
known or imagined information service requires either the band-
width available over copper-based ISDN or the video bandwidth 
available over cable's coax. Thus there is no service that requires 
a transmission rate of between basic rate ISDN (144 kilobits per 
second) and video rate (45 megabits per second). 

Optimum video network 
With those planning principles in mind, what then is the opti-
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"It is cable's recommendation 
that a new ISDN—integrated 
services via dual (or more) 
networks—is also the optimum 
way to provide information age 
capabilities and services now 
and into the future." 

mum video network? Before designing any network, it is always 
best to carefully consider what the customer wants. This market-
driven approach, which should be so obvious, is sometimes 
missed by those trying to justify a technology, instead of trying 
to serve a customer. Based on observations of customer video 
consumer electronics purchasing and video program viewing 
habits, the following are the key points to consider when de-
signing a video network into—and I emphasize into and not just 
to—the home: 

• First is it must be compatible with the home consumer elec-
tronic equipment, especially the newest TV set or VCR pur-
chased. That means all of the channels need to be delivered 
to the back of the TV set, the interconnection should be coax 
and the network should complement the home equipment's 
functions, such as picture-in-picture, etc. 

• As best as possible the home viewing experience should 
mimic the theater experience. That means quality of audio 
and video needs to improve and higher resolution will be 

needed to drive larger screens. 
• Programming choices available to the consumer must and 

will continue to grow. However, although available options 
are increasing, only a relatively few of those options are in 
fact watched by many viewers. The demand for programs 
drops off quickly after the top few favorites. 

What then is the best video network? It was CableLabs' 
hypothesis, proven in a market-driven speech, and supported 
by many others, that a fiber/coax hybrid network using analog 
modulation can provide all video services better, sooner and 
more economically than a switched-star, digital, all-fiber network. 
As supporting evidence of the truth of that hypothesis, it is inter-
esting to note that every full scale, commercial cable TV net-
work built by a telco has used either just coax or the fiber/coax 
hybrid, including those in Europe and what is currently the 
world's largest cable new-build, in Hong Kong. 
As noted, our proof showed the fiber/coax network is the best 

home video delivery network. That is because it enriches the 
customers' investments in home consumer electronic equip-
ment, efficiently shares network resources, optimally meets the 
needs of the video customer and positions cable to deploy future 
enhancements and offer new services. 

Progressive enhancements 
Let's look at how our typical embedded cable system, that 

is those that are passing over 85 percent of American homes, 
can be enhanced via intelligent refinements. Figure 1 shows 
what is typically in service now. 
The headend receives video signals from various 

sources—satellites, microwave and/or off-air. These are then 

DH Satellite FOR INFORMATION CALL: 

1-800-627-9443 

THE MOST ACCURATE AND NOW THE SOUDEST COMMERCIAL ANTENNA AVAILABLE 

Over 300,000 Antennas Produced 

DH SATELLITE 
P.O. Box 239 

Prairie du Chien, WI 53821 U.S.A. 
(608) 326-84.06 

FAX: (608) 326-4233 

ANTENNA MOUNTS 
Ring Portable ABEL 
ABEL Pole 
AZ/EL Solid Stand 
Polar Mount 
Polar Horizon to Horizon 
Gibralter Dual Drive 

• -Mantis AZ/EL 

SIZES 
AVAILABLE 
2' 9' 
3' 9' pert 
39" 10' 
4' 11' 
5' 12' 
6' 14' 
6' pert 16' 
8' 

All DH Antennas are Spun Aluminum with 
1 piece Delivery and Installation Available, 

ACCURATE SURFACE 

Using the very accurate aluminum spinning 
process, we achieve aperature efficiency as 
high as 70% at KU Band. 

GIBRALTER DUAL DRIVE 

Built on a 16" steel base, the unit moves 
in both Azimuth and elevation. The solidest 
antenna mount available. 

HORIZON TO HORIZON 

A very heavy duty Horizon to Horizon drive 
for antennas 10' thru 16'. 

MANTIS (NEW) 

A 6 Legged very stable ABEL Mount. 
Designed for CATV operation and high 
wind stability. 

TI ELIMINATOR 
A special very deep .25 F/D ratio 12' 
designed for areas of terrestrial interference. 
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PATENTED QR IS THE 

There is a cable product today that you can count on for the growth 
in your future. Quantum Reach. 

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

For more information about QR or any of our Extended Reach family 
of 1GHz cable products, contact your nearest Comm/Scope represen-
tative or call Comm/Scope, Inc. (800) 982-1708 or (704) 324-2200. 

Co /Scope,Inc. 
THE able in Cable TV. 
Comm/Sco •, Inc., PO Box 1729, Hickory NC 28602. 

l'hon (800)982-1708 or (704 ) 324-2200. 
Fa : (704) 328-2400."1-elex: 802-166 
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"NO WORRY OFFSET" 
heterodyne processing 

AGILE PROCESSOR 362HL e 

AGILE PROCESSOR 362HL 
The new CADCO Model 362HL is the industry's first heterodyne signal processor to automatically determine the INPUT SIGNAL offset 
frequency, whether the source is off-air or off-cable (standard or HRC) and correct for standard 1-F heterodyne processing to a 
SELECTABLE OUTPUT CHANNEL with zero offset or FCC offset +12.5 KHz or +25.0 KHz as required. 

The CADCO Model 362HL is totally microprocessor controlled; frequency stability and accuracy exceeds FCC specification. This 
unique feature completely eliminates any concern about a processed channel meeting FCC aeronautical frequency offset requirements. 

Only CADCO gives you this heterodyne processing "NO WORRY OFFSET" feature. 

It 
II 

Two-Year Warranty 

C DC11, Toll Free (800) 877-2288 

Please request your free CADCO catalog 

2405 S. Shiloh Rd. Garland, Texas 75041 
(214) 271-3651 FAX (214) 271-3654 
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SCTE Executive Vice President Bill Riker congratulates Diana Riley on her 
appointment as Region 11 director at the Eastern Show held Sept. 16-18 in 
Washington, D.C. 

Diana Riley Named 
Region 11 Director 

The SC.m board of directors has 
appointed Diana Riley as Region 11 
director, succeeding Pete Luscombe, 
who recently resigned from the posi-
tion. Currently sales manager with 
Jerry Conn Associates Inc. in Cham-
bersburg, Pa., Riley will serve the 
states of Delaware, Maryland, New 
Jersey and Pennsylvania in this posi-
tion. 

"I'm very excited about this 
appointment," Riley says. "I have 
already contacted all of the SCTE 
chapters and meeting groups in my 

territory and plan to go to as many of 
their meetings as possible." 

Riley has served as president, vice 
president and second vice president 
with the Society's Delaware Valley 
Chapter. She also has been very active 
with the Appalachian Mid-Atlantic 
Chapter and currently is working with 
the recently formed Penn-Ohio and 
South Jersey Meeting groups. She has 
served as associate director of the 
Maryland/Delaware Valley Cable 
Television Association and currently 
is in her second non-consecutive term 
as associate director of the Pennsylva-
nia Cable Television Association. 
A native of England, Riley came to 

America in 1970 and became a U.S. 
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citizen in 1974. She joined Jerry 
Conn Associates as a secretary in 
1977 and advanced to her current 
position of sales manager, in which 
she has worked for two years. 

Riley joins a board consisting of 
President and Region 5 Director Wen-
dell Woody, Anixter Cable TV; East-
ern Vice President and Region 7 
Director Vic Gates, Metrovision; 
Western Vice President and At-Large 
Director Richard Covell, Texscan; 
Secretary and Region 9 Director Jim 
Farmer, Scientific-Atlanta; Treasurer 
and Region 4 Director Leslie Read, 

Sammons Communications; Region 1 
Director Pete Petrovich, Petrovich 
and Associates; Region 2 Director 
Ron Hranac, Coaxial International; 
Region 3 Director Ted Chesley, CDA 
Cablevision Inc.; Region 6 Director 
Bill Kohrt, Kohrt Communications 
Inc.; Region 8 Director Jack Trower, 
WEHCO Video Inc.; Region 10 
Director Michael Smith, Adelphia 
Cable Communications; Region 12; 
Director Walter Ciciora, Ph.D., ATC; 
and At-Large Directors Tom Elliot, 
CableLabs Inc.; and Robert Luff, 
Jones Intercable. 

Board Revises Committee System: 
Five New Committees Are Organized 

The SCTE board of directors 
approved the reorganization of the 
Society's committee structure during 
its meeting held Sept. 6 in Reno, Nev. 
The board gathered in Reno to plan 
for SCTE's Cable-Tec Expo '91, 
which is to be held June 13-16 in this 
city. It the board voted in favor of the 
creation of five administrative com-
mittees that will oversee the Society's 
24 previously organized committees, 
which will now be classified as sub-
committees. 

The five main committees are as 
follows: 
* Operations—Jack Trower, 
WEHCO Video, Chairman 
* Finance—Les Read, Sammons 

Communications, Chairman 
* Planning—Bill Kohrt, Kohrt Com-
munications Inc. 
* Training—Walt Ciciora, Ph.D., 
ATC, Chairman 
* Engineering—Tom Elliot, Cable-
Labs Inc., Chairman 

These committees were created by 
the board to oversee and provide guid-
ance to the 24 subcommittees, as well 
as to facilitate the consistent flow of 
information through regular reporting 
to the board. It is currently being 
determined which subcommittees will 
operate under which of the five com-
mittees in accordance with the new 
system. 

FCC Commissioner To Speak 
at Fiber Optics 1991 Conference 

The Society currently is planning important topic. This conference will 
"Fiber Optics 1991," a three-day be held Jan. 9-10, 1991, at the Hyatt 
national conference on this vitally Regency Grand Cypress Hotel in 
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The Hyatt Regency Grand Cypress in Orlando, Fla., site of Fiber Optics 1991. 

beautiful Orlando, Fla. 
Andrew Barrett, a commissioner 

with the Federal Communications 
Commission, will give the luncheon 
address on the first day of the confer-
ence. This address will provide essen-
tial insight into the FCC's perspective 
on the role of fiber optics in the cable 
TV industry. 

SCTE has scheduled a total of 24 
outstanding technical sessions, to be 
presented by some of the industry's 
most prominent technical leaders. The 
conference will focus on the planning 
and use of fiber optics in the cable 
systems of today. 

The first day of the conference 
will focus on fiber technology from a 
management perspective; a special 
one-day registration for system man-
agers is available. 

The preliminary schedule for the 
conference is as follows: 

e 

13 4kb-e i 

• ..-0-•%.„ 

Tuesday. Jan. 8  
7-9 p.m. 
Arrival Night Reception 
Sponsored by Optical Networks 
International (ONI) and AT&T 

Wednesday. Jan. 9  
8:15-8:30 a.m. 
Opening Remarks 
William Riker, Executive Vice 
President, SCIE 
8:30-9 a.m. "Fiber's Role in 
CATV—Present anciFuture" with 
Jim Chiddix, Senior Vice Presi 
dent - Engineering and Technolo 
gy, ATC 

AM SESSION; FIBER FOR MAN-
AGEMENT—Real Life Case Histo-
ries Examining the Dollars and  
Sense of Fiber Usage  
Session Moderator: Scott Esty, Cus-
tomer Development Specialist - MSO, 
Coming Inc. 
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9-9:30 a.m. 
Case Study: A Financial Analysis 
of Fiber, Proven Factors in Subur-
ban Boston" with Kevin Casey, 
Director of Engineering Continen-
tal Cablevision of New England 
9:30-10 a.m. 
"Case Study: The Economics of 
the St. Petersburg Fiber Story, 
Rebuilding with Fiber to the Feed-
er" with Gene White, Vice Presi-
dent, Engineering, Paragon Cable 
10:30-11 a.m. 
"Case Study: How Cable TV Sys-
tems' Technical Performance 
Objectives Can Complement 
Financial Performance Objectives" 
with Dick Mueller, Director of 
Operations Engineering, Cox 
Cable Communications 
11 a.m.-12 noon 
"Roundtable Discussion: The 
Answers to Your System Manage-
ment Questions" with a panel of 
industry experts 
12-1:45 p.m. 
Luncheon 
Speaker: Andrew Barrett, Com-
missioner, FCC 

PM SESSION: FIBER PROJEC1 
MANAGEMENT 

Session Moderator: John Walsh, Vice 
President of Engineering, Cablevision 
of Central Florida 

1:45-2:15 p.m. 
"Case Study: Planning a Major 
Fiber Upgrade" with Al Johnson, 
Director-Technical Operations, 
Cablevision Systems Development 
2:15-2:45 p.m. 
"Case Study: Planning the Fiber 
Rebuild in Augusta" with Mike 
Scott, Chief Engineer, Jones Inter-
cable 

2:45-3:15 p.m. 
"Fiber Construction Techniques" 
with Daniel Pope, Supervisor, 
AT&T Bell Labs 
3:30-4 p.m. 
"Case Study: Fiber Plant Con-
struction" with Les Smith, Vice 
President, Southwest Operations, 
Cable Constructors 
4-4:30 p.m. 
"Fiber Planning, Construction and 
Proofing" with Charles Mogray, 
Applications Engineering Manag-
er, Comm/Scope 
4:30-5 p.m. 
"Fiber System Testing, Mainte-
nance and Restoration" with 
Sandy Lyons, Vice President, 
Engineering, Siecor Corp. 
5-7 p.m. 
Exhibits Open 
7-9 p.m. 
Welcome Reception 
Sponsored by Jerrold Communica-
tions 

Thursday. Jan. 10  
AM SESSION: FIBER FOR ENGI-
NEERS—PERFORMANCE 
ISSUES 

Session Moderator: Jim Chiddix, 
Senior Vice President-Engineering 
and Technology, ATC 

8:15-8:35 a.m 
"Designing Approaches to Fiber 
Upgrades" with David Grubb III, 
Manager, Advanced Engineering, 
Jerrold Communications 
8:35-8:55 a.m. 
"Designing Fiber to the Feeder in 
Rebuilds" with Robert Loveless, 
Manager, Applications Engineer-
ing, Scientific-Atlanta 
8:55-9:15 a.m. 

"Full Fiber Deployment Designs" 
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with Ronald Cotten, Chief Execu-
tive Officer, Engineering Technol-
ogy Group Inc. 
9:30-9:50 a.m. 
"Case Study: Designing a Plant 
Upgrade with Fiber" with Larry 
Lehman, Vice President, Technol-
ogy and Planning, Cencom Cable 
Associates Inc. 
9:50-10:10 a.m. 
"Case Study: Plant Extension and 
Upgrade Design" with James Ker-
snowski, Western New England 
District Engineering Manager, 
Continental Cablevision 
10:10-10:30 a.m. 
"Case Study: System Rebuild 
Design with Fiber" with Thomas 
Staniec, Engineer, NewChannels 
10:45-12 noon 
Roundtable discussion sparked by 
questions from the moderator and 
the floor 
12-1:45 p.m. 
Luncheon 
Speaker: Glenn Jones, Chairman, 
Jones Intercable 

PM SESSION: NEW DEVELOP-
MENTS IN FIBER 
Session Moderator: Pete Petrovich, 
President, Petrovich and Associates 

1:45-2:15 p.m. 
"Fiber-Optic CATV Transporta-
tion Using Combined PCM and 
VSB-AM Transmission" with 
Stetitan Sherman, Product Manag-
er, Video, Sumitomo Electric 
2:15-2:45 p.m. 
"Digital Delivery Technology for 
CATV Networks" with Carl 
McGrath, Supervisor, CATV 
Lightwave, AT&T Bell Labs 
2:45-3:15 p.m. 
"FTF Design Analysis and the 
Application of Amplifier Technol-

ogy" with Colin Horton, Product 
Manager, Data Distribution Prod-
ucts, C-COR Electronics Inc. 
3:30-4 p.m. 
"Status of 1,550 nm Analog Fiber-
Optic Systems and Performance" 
with Rezin Pidgeon, Principal 
Engineer, and Lee Thompson, Vice 
President, Engineering Distribu-
tion, Fiber-Optic Products, 
Scientific-Atlanta 
4-4:30 p.m. 
"CATV AM Optical Transmission 
Links Using the 1,550 nm Win-
dow" with Vincent Borelli, Presi-
dent, and Hermann Gysel, Vice 
President, Engineering, Syn-
chronous Communications 
4:30-5 p.m. 
"Applications of Erbium Doped 
Fiber Amplifiers in CATV Net-
works" with Clive Holborow, Dis-
tinguished Member of Technical 
Staff, AT&T Bell Labs 
5-5:30 p.m. 
"Effects of Chromatic Dispersion 
on Analog Transmission" with 
Louis Williamson, Member, Tech-
nical Staff, ATC 
5:30-7 p.m. 
Exhibits Open 
7-9 p.m. 
Closing Night Reception 
Sponsored by Scientific-Atlanta 

Registration fees for the confer-
ence are as follows: $195 (SCTE 
member), $295 (non-member), and 
$235 (non-member joining SCTE). 
Reservations must be received by 
Dec. 10, 1990. Attendance is limited, 
so early registration is advised. 

For further information and regis-
tration materials for "Fiber Optics 
1991," please contact SCTE national 
headquarters at (215) 363-6888 or 
write to: 669 Exton Commons, Exton, 
Pa. 19341. 
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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 SCIE chapter and meeting group semi-
nars. 

Dates for 1990 
Dec. 4 Florida Chapter, Central Florida Meeting Area—Lakeland, Fla. 
BCT/E examinations to be administered. Contact: Keith ICreager, (407) 
844-7227. 

Dec. 4 New England Chapter—Location to be announced. BCT/E exami-
nations to be administered in Categories III and V at both engineering and 
technician levels. Contact: Jeffery Piotter, (508) 685-0258. 

Dec. 5 Ark-La-Tex Meeting Group—Holiday Inn, Longview, Texas. 
Topic: "FCC Regulation" with Sandra Morris of FCC of Dallas and "CLI" 
with Les Read of Sammons Communication. Contact: Robert Hagan, 
(214) 758-9991. 

Dec. 5 Bluegrass Meeting Group—Information to be supplied. Contact: 
Liz Robinson, (609) 299-6288. 

Dec. 5 Delaware Valley Chapter—Williamson Restaurant, Horsham, Pa. 
Topic: "Newbuild and Rebuild Construction." Contact: Dan McMonigle, 
(215) 265-4233. 

Dec. 5 Florida Chapter, First Coast Meeting Area—Jacksonville, Fla. 
BCT/E examinations to be administered. Contact: Keith ICreager, (407) 
844-7227. 

Dec. 6 Upper Valley Meeting Group—Holiday Inn, White River Junction, 
Vt. Topic: "System Powering and Design." Contact: Matthew Alldredge, 
(203) 328-0640. 

Dec. 8 Rocky Mountain Chapter—Location to be announced. Topic: 
"Basic Cable for CSRs." BCT/E examinations to be administered (tenta-
tive). Contact: RikIci Lee, (303) 321-7551. 

Dec. 10 Greater Chicago Chapter—Information to be supplied. Contact: 
John Grothendick, (800) 544-5368. 

Dec. 11 Central Illinois Chapter—Information to be supplied. Contact: 
Ralph Duff, (217) 424-8478. 

Dec. 11 Desert Meeting Group—Location to be announced. Topic: 
"Installation Practices." Contact: Chris Middleton, (619) 340-1312, x258. 
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Dec. 12 Penn/Ohio Meeting Group—Location to be announced. Topics: 
"Construction and Installation Standards and Practices" and "Safety." 
Contact: Bernie Czarnecki, (814) 838-1466. 

Dec. 13 Chesapeake Chapter—Holiday Inn, Columbia, Md. Topic: 
"BCT/E Certification." Contact: Keith Hennek, (301) 731-5560. 

Dec. 13-14 Sierra Chapter—Party Palace, Fairfield, Calif. Northern Cali-
fornia Vendors meeting to be held, featuring tabletop demonstrations and 
breakout discussions. Contact: Steve Allen, (916) 786-2469. 

Dec. 19 Great Plains Chapter—Information to be supplied. Contact: Jen-
nifer Hays, (402) 333-6484. 

Dec. 19 North Central Texas Chapter—Location to be announced. BCT/E 
examinations to be administered in Categories II, V, VI and VII. Contact: 
Terry Blackwell, (214) 578-7573. 

Dec. 25 Satellite Tele-Seminar Program, "Data Transmission Techniques 
(Part Two)" with Andy Paff and Don Patton of Anixter Cable TV. Video-
taped at Cable-Tee Expo '89 in Orlando, Fla. To air from 12-1 p.m. ET on 
Transponder 2 of Galaxy III. 

Jan. 9 Central Illinois Chapter—Peoria, Ill. Information to be supplied. 
Contact: Ralph Duff, (217) 424-8478. 

Jan. 9-10 "Fiber Optics 1990" National SCTE Conference—Hyatt 
Regency Grand Cypress, Orlando, Fla. Panel discussions and "hands-on" 
demonstrations to be held, focusing on "Planning and Using of Fiber 
Optics in Your Cable System Today." For further information, contact 
SCTE national headquarters, (215) 363-6888. 

Jan. 19 Cactus Chapter—Location to be announced. Topics: "Fiber 
Optics, Microwave and Supertrunk Technologies." Contact: Harold Mack-
ey Jr., (602) 866-0072, x282. 

Jan. 22 Florida Chapter, Gulf Coast Meeting Area—Location to be 
announced. BCT/E examinations to be administered. Contact: Keith Krea-
ger, (407) 844-7227. 

Jan. 23 Florida Chapter, South Florida Meeting Area—Location to be 
announced. BCT/E examinations to be administered. Contact: Keith 1Crea-
ger, (407) 844-7227. 

*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. 
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Society Active at Industry Shows 

SCTE President Wendell Woody meets with Brad Dick, president of the Society 
of Broadcast Engineers (SBE), at the SBE Convention held Oct. 4-7 in St. 
Louis. 

SCTE President Wendell Woody (right) moderates a panel on "Fiber in CA7V" 
at the Fiber Optic and Computer Networking Conference held Oct. 24-26 at the 
World Trade Center in Boston. Also participating in the panel were Kevin 
Casey of Continental CableVision Inc., Mike Angi of Colony and Rand Reynard 
of Optical Networks International. 
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Member Profile: Frank Maldonado 

"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. 

Frank Maldonado is accustomed 
to a busy and demanding working 
day. As director of Operations for 
United Artists Cable in City of Indus-
try, Calif., he is responsible for over-
seeing all technical aspects of the sys-
tem's operations, including headends, 
maintenance, service, dispatching, 
installation, construction and the 
warehouse. But he is no newcomer to 
hard work. 
A 20-year veteran of the cable TV 

industry, Frank got his start in 1970 as 
an installer for Cablecom General in 
Colorado Springs, Colo. He was pro-
moted to the levels of service and 
maintenance technician and in 1974 
went to work for United Cable TV in 
Albuquerque, N.M. "They were 
building a new franchise there," he 
recalls, "and I was hired as the lead 
technician to help supervise the con-
struction." He remained with the sys-
tem when it was bought by Tribune, 
serving in the position of technical 
manager until 1981. During this peri-
od he earned a bachelor of science 
degree in business administration 
from National College in Albu-
querque, N.M. 

Frank settled in the area that has 
since become his home at the begin-
ning of 1982 when he joined the 
Rogers system in Downey, Calif. "I 
was fully responsible for the build and 
activation of a new addressable sys-

Frank Maldonado 

tern that served five cities," he recalls. 
He remained with Rogers until 1984, 
when he was recruited by Falcon 
Communications to serve as director 
of engineering at the company's cor-
porate office. In 1985 he joined 
Group W, which became Paragon 
Cable. He joined United Artists Cable 
to serve in his current position in 
1987. 

An SCTE member since 1982, 
Frank is a founding member of the 
Southern California Chapter, and 
served as its president in 1988 and 
1989. He remains on the chapter's 
board of directors and also has served 
on the board of directors of the South-
em California Cable TV Association. 

Frank was recently elected presi-
dent of Latinos in Cable, an organiza-
Lon he describes as "primarily a 
group formed by Hispanics to help 
promote Hispanics in the cable indus-
try through seminars and discussions. 
We are also providing information for 
builders on what the Spanish commu-
nity is looking for from cable service. 
Everybody has their own likes and 
dislikes, so we try to provide that type 
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of information to cable systems serv-
ing primarily Hispanic areas. We cur-
rently have 180 members and see it as 
something that will continue to grow 
as we provide training and informa-
tion to Latinos in the industry." 

With his years of intensive experi-
ence in the industry, Frank has 
encountered some unusual situations 
over the course of his career. He 
recalls one special project he under-
took in San Francisco's bay area. 
"Amplifiers were exploding," he says. 
"It was obviously a very odd thing, 
and it was suspected that it might 
have been sabotage. The person who 
was my boss at the time and I checked 
into it and discovered that the cable 
was not cooked long enough in the 
manufacturing process, and methane 
gas was building up in the amps and 

causing them to explode when any 
kind of spark occurred. We got a gas 
detector to measure it and got together 
with the manufacturer, who was then 
responsible for replacing quite a bit of 
cable. I think they learned to let it 
cook a bit more after that." 

Frank has two sons, ages 11 and 
16, and enjoys gardening, woodwork-
ing and listening to music in his spare 
time. He enjoys working in the indus-
try and has positive feelings about the 
Society's role in it, stating, "I feel 
very strongly about what the Society 
is doing in providing education and 
skill building opportunities that are so 
needed in the industry's technical 
arena. I am especially supportive of 
the certification programs and encour-
age my employees to participate in 
these very beneficial endeavors." 

Legal Watch: Temporary 
Licensing in the Private Land Mobile 
By Stephen Ross, Esquire 
and Robert D. Primosch, Esquire 
Fletcher, Heald & Hildreth 
Washington, D.C. 

Last December, the Federal Com-
munications Commission amended 
its rules to provide for "conditional 
temporary self-licensing" in the pri-
vate land mobile radio services. Gen-
erally, the FCC's temporary licensing 
procedure is available for facilities 
operating on frequencies below 470 
MHz. On frequencies above 470 
MHz, temporary licenses are avail-
able where: 

a) The applicant is using (or 
proposes to use) an existing 
community repeater as an 
"add-on" licensee; 

b) The applicant is (or proposes 
to be) a licensed user of an 
existing SMR system; or 

c) The applicant requests a pag-

ing facility on frequencies in 
the 920-930 MHz band. 

Temporary licensing is not available 
where: 

a) The facility is above Line A 
or below Line C (near the 
Canadian border); 

b) The antenna needs FAA clear-
ance; 

c) FCC authorization of the 
facility requires a rule waiver, 

d) FCC authorization of the 
facility would be a "major" 
environmental action; or 

e) The facility would be in one 
or more of the radio "quiet" 
zones. 

Temporary licensing also is not avail-
able for private microwave relay sta-
tions used by cable systems (i.e., 
"CARS" stations). 
A temporary license becomes 
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effective once an application for the 
facility is filed with the commission. 
The temporary license is valid for 180 
days or until the commission disposes 
of the application. If the application is 
dismissed, the temporary authority 
lapses automatically. Applications 
that trigger a temporary license 
include those for 1) new facilities, 2) 
modified facilities and 3) facilities 
that are being assigned or transferred 
to another party. For applications 
requiring frequency coordination, the 
temporary license becomes effective 
when the frequency coordinator for-
wards the application to the FCC. For 
assignments or transfers of control, a 
temporary license in the name of the 
assignee or the transferee becomes 
effective upon the filing of the assign-
ment or transfer of control applica-
tion. Hence, temporary licensing per-
mits prompt closing of cable system 

sales that involve private land mobile 
facilities. 

To take advantage of the tempo-
rary licensing procedure, the applicant 
should keep a complete FCC-stamped 
copy of their application on hand at 
all times. That document is evidence 
that a temporary license is in effect. 
Now that the FCC's temporary 

licensing procedure is in place, STAs 
have become largely unnecessary and 
hence very difficult to obtain. There-
fore, cable and other private radio 
users are advised to use temporary 
licenses where authorization to oper-
ate or sell a facility is needed right 
away. Note, however, that where fre-
quency coordination is required it 
may take up to a month before the 
coordinator files the application with 
the FCC, thereby delaying the effec-
tive date of the temporary license. 

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. 

The Appalachian Mid-Atlantic 
Chapter met Sept. 19 at the Holiday 
Inn in Chambersburg, Pa., for a semi-
nar on "RF Electronics, Digital and 
AM Fiber Products." C-COR repre-
sentatives Colin Horton, Dave Jordan 
and John Snyder were the speakers 
for the event, which concluded with a 
tour of the production plant of Nitter-
house Concrete Products, a manufac-
turer of preconstructed concrete 
buildings. 

The Cactus Chapter held a 
meeting Sept. 15 at the offices of 
Dimension Cable in Phoenix, Ariz. 
Chapter Secretary Jondavid Herring 

reports, "In his presentation on ̀ Basic 
Electronics,' Farrel Anderson covered 
basic electronics capacitance, im-
pedance, conductance, power, slope 
and tilt. Chris Radicke spoke on 'Sys-
tem Design,' covering basic RF 
design, AC design, expanding RF sys-
tem topology and alternative architec-
tures. Harold Kronberg gave a presen-
tation on `Modern System Design' 
that taught us how to identify and 
define numerous terms and variables 
commonly used, as well as how to 
construct a balance between perfor-
mance and cost." Twenty-two people 
were in attendance at the meeting. 

The Cascade Range Chapter 
reports that it presented its 18th tech-
nical seminar Sept. 11 at the Holiday 
Inn in Wilsonville, Ore. The morning 
session opened with a presentation on 
the topic "Rebuild Considerations of 
the 1990s" by Hugh Bramble of 
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Columbia International. This was fol-
lowed by a presentation on BCT/E 
Category V, "Data Networking and 
Architecture," by Bob Turner of 
Proven Solutions. After a buffet lun-
cheon, John Koczan of Magnavox 
spoke on "Rebuild/Design Considera-
tions, Line Monitoring Equipment 
and Preventative Maintenance." 

"Technical Training" was the 
focus of The Delaware Valley Chap-
ter's Oct. 10 meeting, held at the 
Williamson Restaurant in Horsham, 
Pa. Presentations included "Motiva-
tional Training for Technicians" with 
Mickey Diamond of the Lenfest 
Group, "Developing an In-House 
Training Program" with Rich Blas-
ford of Garden State Cable TV, "The 
Whys and Hows of Technical Train-
ing" with Ron Wolfe of the ATC 
Training Center and "NCTI's Support 
Role in Technical Training" with Tom 
Brooksher of the National Cable Tele-
vision Institute. Forty-one people 
were in attendance at the meeting, 
which concluded with the administra-
tion of BCT/E examinations. 

The First Coast Meeting Area of 
The Florida Chapter focused on 
"NCTA Cable Standards" and "Cus-
tomer Service Methods" at its Sept. 
19 meeting, held at the Quality Inn 
South in Jacksonville, Fla. Joe 
Passero, the secretary for the meeting 
area, reports that Jack Pottle of Rifkin 
"discussed the NCTA committee's 
intent when they drew up NCTA stan-
dards. Jackson Hatten of TCI dis-
cussed his company's customer ser-
vice methods. A panel consisting of 
Ray Grimsley, Joe Passero, David 
Reid, George Thorry and Bob Wright 
discussed legislation and current 
approaches to customer service as 
well as how to meet standards." 
Twenty-one people were in atten-
dance. 

"Fiber Optics for the Front Line 

and System Technicians" was the 
topic of the Oct. 17 meeting of The 
Golden Gate Chapter held at the 
Alameda County Fairgrounds in 
Pleasanton, Calif. Grif Morrel of 
BT&D Technologies discussed optical 
passive and active devices including 
what they are, how they work and 
how to use in them in systems. Split 
ratios, back reflections and insertion 
loss were discussed. Tom Elliott of 
Catel Telecommunications explained 
several fiber architectures including 
the fiber backbone, the CAN system 
and fiber trunk and feeder. Applica-
tions for each architecture, as well as 
applications for AM, FM and digital 
signal delivery. A panel discussion 
followed, featuring engineers from 
area systems that have deployed fiber 
sharing both their positive and nega-
tive experiences. 

The Great Lakes Chapter met 
Sept. 26 at the Holiday Inn in Livo-
nia, Mich., for a seminar devoted to 
BCT/E Category I, "Signal Process-
ing Centers." SCTE Western Vice 
President and At-Large Director 
Richard Covell of Texscan was the 
speaker on this topic, and Chapter 
Secretary Mary Nelson reports that 
Covell "covered the basics of headend 
amplifiers and headend processing of 
RF signals and then showed the inter-
connection of all equipment." The 
meeting also featured a practical 
demonstration on testing headend 
equipment such as processors and 
modulators conducted by chapter 
President Daniel Leith of United 
Cable of Oakland. Fifty-five people 
attended the meeting. 

The Heart of America and Gate-
way Chapters held a joint meeting in 
conjunction with the Missouri Cable 
Television Association's meeting on 
Aug. 30-31 at the Lodge of the Four 
Seasons in Lake of the Ozarks, Mo. A 
panel consisting of Pierre Cubbage 
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President's Corner 
Welcome to the new SCTE 

Rocky Mountain Chapter news-
letter, The Rocky Mountain 
Spectrum. Our editor Doug 
Ceballos, from NCTI, has some 
great ideas. This format should 
allow us to better inform you of 
the things that are happening 
with the SCTE. 

We had a great turnout for 
the 1990 Cable Games this year 
and we hope that everyone had a 
good time. Next year's Cable 
Games should again be a good 
challenge for all the participants. 

Our next seminar will be held 
at the Tele-Communications Inc. 
(TCI) corporate offices on 
Wednesday October 31, 1990. 
The subject for the next informa 
live seminar will be Data in the 
morning and "terminal Devices' 
in the afternoon. AT&T will be 
covering Data and Scientific-
Atlanta and Jerrold will be con-
ducting the Terminal devices 
portion. Details can be found in 
the back of the newsletter. The 
election for the 1991 Rocky 
Mountain Chapter Board of 
Directors will be coming up soon. 
If you or someone else you know 
are interested in running for 
election to the board, please con-
tact me at 721-5390 or Eric 
Himes at 424-4976, or write to: 

Reeky Mattataum Chapter of SCTE 
P.O. Bea 6317 
Englewood. CO 80100 
ATTN: Stew Flare« 

We need to find new board 
members to keep a fresh look at 
our operations. We would also 
like to know if you have any 
ideas for seminars, or if you 
would like to sponsor or host a 
technical seminar. 

Again, welcome to our news-
letter and please feel free to 
make any comments or sugges-
rions to our editor. 

Steve jle.s.sntr, ?CI 

V. P. COMMUNICATION 

About two years ago, Stove 
Johnson and I embarked on a 
project very familiar to many of 
you-namely, gathering all the 
recommended review materials 
together for the Broadband 
Communications Technician. 
/Engineer (BCT/E) Certification 
Programs. I thought that per-
haps we could join forces and 
resources (since Steve was 
almost done and I was just 
beginning!) and come up with 
some material which could be 
used by both Jones and ATC sys-
tems. And so we did. At Jones we 
added a separate introduction, 

which consists of BCTTE related 
material from the November, 
1988 Imenet program applica-
bons, and additional information 
about the certification program. 
We bound each of the six catago-
ry review materials (Catagory 
VII requires no review material) 
into 2" wide, three-ring binders, 
complete 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, and 
second, since these materials are 
copyrighted, they could he copied 
for reference material, but could 
not be sold. Due to continued 
interest, we have recently made 
arrangements with a local print-
er to create copies for the indus-
try at the cost of printing and 
handling. 

Review Materials Content: 
The assembled material con-

sists of approximately 90 per-
cent of the periodicals, papers, 
and articles recommended by the 

(Continued on Page 2, 

This sample page from the newsletter of the Rocky Mountain Chapter is hand-

some and professionally produced and is indicative of the group's dedication to 
furthering the goals of SCTE. 

(moderator) of Mega Hertz, Dick 
Beard of Continental Cablevision, 
Terry Cordova of Galaxy Cablevi-
sion, Steve Dyche of United Video 
Cablevision and Don Henry of ATC 
discussed CLI, specifically Missouri 
operators' compliance with the FCC's 
CLI deadlines. Don Gall moderated a 
panel consisting of Ken Covey of 
Jones Intercable, Larry Douglas of St. 
Joseph Cablevision and Garland 

Thomas of CenCom Cable to discuss 
fiber-optic applications among the 
state's cable TV operators. SCTE 
Region 8 Director and past President 
Jack Trower of WEHCO Video and 
current President and Region 5 Direc-
tor Wendell Woody of Anixter Cable 
TV provided an update on SCTE for 
managers, focusing on the Society's 
impact on company performance and 
the industry as a whole. A total of 56 
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people attended the sessions. 
The Michiana Chapter focused 

on "Fiber Optics" at its Sept. 12 meet-
ing, held at the Signature Inn in South 
Bend, Ind. The speaker for the event, 
Barbara Bliss of Siecor Corp., gave 
"an informative, interesting presenta-
tion that included basic fiber theory, 
fiber manufacturing techniques, aerial 
installation considerations, AM vs. 
FM overview, cable plant architecture 
and demonstrations of mechanical and 
fusion splicing," according to chapter 
Secretary Russ Stickney. Plaques 
were presented to Steve Rhoades and 
Doug Wilson in appreciation of their 
efforts as founders of the Michiana 
Chapter. 

The New England Chapter held 
a meeting Sept. 11 at the Sheraton Inn 
in Boxborough, Mass. According to a 
report by Tom Kennedy, "Two BCT/E 
review sessions were held—one for 
Category III, 'Transportation Sys-
tems,' and the other for Category V, 
'Data Networking and Architecture.' 
The morning session on Category III 
was given by Randy Karr of Channel-
Master Corp. The session was very 
informative and Randy gave an excel-
lent presentation. Topics covered 
included why to use microwave, FM 
transmitter, signal channel and receiv-
er theories, AM systems, single side-
band upconversion, microbeam sys-
tems and calculations for noise, dis-
tortion and path. 

"The afternoon session on Catego-
ry V was conducted by Randy Rey-
nard of Optical Networks Internation-
al," Kennedy continues. "Once again 
the presentation was excellent! 
Included among the topics covered 
were synchronous vs. asynchronous 
systems, serial vs. parallel, sampling 
rates, standards, LAN configurations, 
fiber optics, troubleshooting, design 
and testing. Total attendance for the 
day was 28 people." 

The Ohio Valley Chapter held 
consecutive meetings Aug. 14 and 15 
at the Holiday Inn in Cleveland and 
the Rodeway Inn in Cincinnati 
respectively. Both meetings featured 
speaker Dane Walker of Hughes 
Microwave who gave presentations 
on BCT/E Category III, "Transporta-
tion Systems." BCT/E examinations 
were administered at both sessions. 
Forty-three people were in attendance 
at the Cleveland meeting, while 54 
people were present the following day 
in Cincinnati. 

The Old Dominion Chapter met 
Sept. 16-17 at the Holiday Inn in 
Richmond, Va. Chapter Secretary/ 
Treasurer Margaret Davison-Harvey 
reports that the 16th was devoted to 
the administration of examinations in 
the BCT/E and Installer Certification 
Programs, while the following day 
featured presentations by Roy Ehman 
of Jones Intercable on "Outage Con-
trol and Lightning Protection," Alan 
Rebeck of AM Transector Systems on 
"Surge Supression" and Marty Con-
nor of Optical Networks International 
on "Fiber Optics." Twenty people 
were in attendance Sept. 16 and 33 
people attended the Sept. 17 session. 

The Palmetto and Piedmont 
Chapters reported on a series of tech-
nical seminars, "New Cable Tech-
nologies of the 90s," which were held 
in conjunction with the annual meet-
ing of the South Carolina and North 
Carolina Cable Television Associa-
tions Aug. 13-14 at the Kingston 
Plantation in Myrtle Beach, S.C. 
Included among the technical sessions 
presented by the chapters were "Digi-
tal Audio Services on Cable Systems" 
with Tom Ferraro of Jerrold Commu-
nications, "Fiber-Optic Cable and 
Electronics" with Richard Ellis of 
Sumitomo Electric and Barbara Bliss 
of Siecor Corp., "Fiber Architectures 
and AM Fiber Equipment Design 
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Guest speaker David Pangrac of ATC, SCTE President Wendell Woody, Region 
11 Director Diana Riley and Penn/Ohio Meeting Group President Bernie Czar-
necki gather at the group's Oct. 16 meeting held in Pittsburgh. 

Objectives" with Gary Lyons of Sci-
entific-Atlanta, "AM Fiber" with 
Dean Bogart of John Weeks/Orchard 
Communications, "FM Fiber" with 
Larry Lindler of Catel, "Fiber-Optic 
Support Services" with Tim Holzer of 
Anixter Cable TV/Optical Networks 
International, "AM Fiber-Optic Sys-
tem Equipment" with Bob Harris of 
C-COR Electronics and "OSHA's 
Gonna Get You If You Don't Watch 
Out" with SCTE Director of Chapter 
Development and Training Ralph 
Haimowitz. The event also offered 
demonstrations of fiber-optic cable 
and splicing techniques by Siecor 
Corp. and Sumitomo Electric. Fifty-
three people attended the cessions, the 
chapters reported. 

"Connectors, Cable and NEC 
Rules" was the topic of The Rocky 
Mountain Chapter's Sept. 22 meet-
ing, held at the offices of Jones Inter-
cable in Englewood, Colo. SCTE 
Region 2 Director Ron Hranac of 
Coaxial International provided an 
update on the national Society. Kim-
berly Winter of Mind Extension Insti-
tute provided, through the use of 

graphics, a demonstration of F con-
nector installation. Pam Nobles of 
Jones Intercable gave a summary of 
NEC and NESC rules and discussed 
installation clearances, drop cable fire 
ratings and the grounding of installa-
tions. Barry Smith of Times Fiber 
Communications concluded the meet-
ing with a presentation on advance-
ments in corrosion protection in 
regards to drop cable and connectors. 
A total of 26 people attended the 
event. 

The Southern California Chap-
ter held a meeting Sept. 18 at the 
Days Hotel in Diamond Bar, Calif. 
The topic of the seminar was BCT/E 
Categories I, "Signal Processing Cen-
ters," and II, "Video and Audio Sig-
nals and Systems." Richard Olson of 
United Artists was the speaker for the 
event. 

The Tip-O-Tex Chapter met 
Aug. 25 at the Alice National Bank in 
Alice, Texas, to review Category III 
of the BCT/E Certification Program, 
"Transportation Systems." Chapter 
President Mike Strakos reports that in 
his presentation on optical fiber 
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trunks, Tim Holzer of Optical Net-
works International "presented basic 
fiber information relating to lasers, 
detectors and basic system designing. 
The local CATV signal was injected 
into a eight-mile piece of fiber to 
demonstrate the operation of a laser 
and strand-mount type detector." The 
presentation on terrestrial microwave 
delay systems by Dane Walker of 
Hughes Microwave featured, accord-
ing to Strakos, "general operation 
specs of AML receivers and transmit-
ters. He also reviewed how to install 
and maintain dishes on towers and 
grounding practices for feed lines on 
towers." Fifteen people attended the 
meeting. 

The Ark-La-Tex Meeting Group 
met Oct. 3 at the Holiday Inn in 
Shreveport, La. "SCTE Region 8 
Director and past President Jack 
Trower gave a good summary of the 
Society and what it had to offer," 
reports chapter Secretary Robert 
Hagan II. "Bruce Porter of Ayers 
Institute gave a presentation on train-
ing, briefly describing his company's 
approaches to training personnel. Joe 
Agostini of ATC gave a really good 
outline of the Installer Certification 

Program." Twenty-two people were in 
attendance. 

The Lake Michigan Meeting 
Group held a meeting Sept. 13 at 
Lennie's Place in Grand Rapids, 
Mich. The topics for this event were 
"System Sweeping" and "New Safety 
Rules." Jon Lander of CaLan and 
Steve Windle of Wavetek spoke on 
system sweeping, and Richard 
Kennedy of the Michigan Department 
of Labor brought the group up to date 
on new OSHA rules, as well as 
MSDS, GFI, boots, hard hats and 
safety glasses. Thirty people attended 
the meeting. 

The Penn-Ohio Meeting Group 
conducted its first seminar on fiber 
optics Oct. 17 at the Cranberry Motor 
Lodge in Pittsburgh, Pa. The program 
was designed to take a look at current 
fiber-optic technology and how it 
relates to CATV system rebuilds and 
upgrades. There were vendor displays 
with factory representatives on hand 
to answer questions. Speakers for the 
event were Dave Pangrac of ATC and 
SCTE President and Region 5 Direc-
tor Wendell Woody of Anixter Cable 
TV. 

SCTE Member Tony Flores Dies 
SCTE member Tony Flores passed 

away Sept. 20 in Washington, D.C. A 
consultant for both the telephone and 
cable TV industries, he had worked 
with the Rural Electrification Admin-
istration (REA), a division of the U.S. 
Department of Agriculture, for over 
20 years. 

Author William Grant, a longtime 
friend and associate of Flores', recalls 
that "he became active with cable TV 
while working with the REA and sub-
sequently became a very enthusiastic 
and supportive member of SCTE. He 

was very instrumental in the organiza-
tion of a meeting group in the Wash-
ington, D.C. area and conducted 
claws for a number of the Society's 
local groups. He also served on com-
mittees for the BCT/E program when 
it first started up." 

An electrical engineer, Flores 
spent the last seven years doing con-
sultant work. "Although he wasn't 
primarily a cable person," Grant 
recalls, "he was very enthusiastic 
about the industry. He will be sorely 
missed." 
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MN 
Ins is our new 

optical mainstation. 
(You may already own 112 of it.) 

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

Easy Access to Components 
Optical input enters a conveniently located splice tray. 
Up to three receivers (and return transmitter if desired) 
are installed with the twist of a few connectors. 

MagnaHub— the cost effective optical 
mainstation for new builds, rebuilds 
and upgrades. 
Improved picture quality and system reliability; added 
service capacity, and the ability to reach greater 
distances — they're all reasons to consider fiber 
optics. Add simplicity, flexibility, and economy, and 
you have MagnaHub — the ideal way to benefit from 
optical technology. 

The perfect blend of RF and optical technology. 

External Ports 
An external port is provided for forward sweep transmitter 
injection to simplify system alignment. Another port allows 
you to inject a local return signal — up to 200 MHz — for LAN 
performance in a subscriber network. 

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

With Magnai-tub you can upgrade in stages. 
Whether you add MagnaHub to your existing 
Spectrum 2000 mainstations, or invest in Magnavox 
for the first time, you can be assured your investment 
won't become obsolete in the future. 
Each MagnaHub optical mainstation is upgradeable 

to 550 MHz and beyond. Overtime, add receiver 
modules for increased performance, capacity 
and distance. 

To see how simply fiber can meet your architecture 
requirements, call your Magnavox representative today. 

MAGNAVOX 
CATV SYSTEMS, INC. 
100 Fairgrounds Drive, Manlius, NY 13104 
Call 1-800-448-5171 (In NY State 1-800-522-7464) 
(315) 682-9105 Fax: (315) 682-9006 

See us at the Western Show, Booth 1117. Reader Service Number 32 



CALAN 1776/1777 
Integrated Sweep Receiver/Spectrum Analyzer 

Improving picture quality is the fastest, most obvious way to improve 
subscriber satisfaction. 

CALAN's integrated 1776/1777 helps you do just that. This portable, rugged 
system enables you to perform sweep and distortion measurements easily, quickly. 
With CALAN's flexible set-up capability, guard bands and phantom carriers, you can 
test and maintain your cable plant with no discernible interference to the home 

viewer...even when scrambled channels are in use. 

As the only company specializing in CATV sweep systems, CALAN offers a lot 
more than quality and proven reliability. We provide unmatched customer 

service and support. . .along with system package pricing that makes 
CALAN your cost-effective tool for the '90s! 

CABLE AND LOCAL AREA NETWORKS 
CALAN, INC. 

Dingman's Ferry, PA 18328 
1-800-544-3392 • In PA: 717-828-2356 

The 
right tool for 
subscriber 
satisfaction! 
See us at the Western Show, Booth 1460,1462. 

Reader Service Number 80 



distributed to homes via tree-and-branch coaxial networks com-
posed of trunks, trunk amplifiers, distribution cable, distribution 
or line amplifiers and drop cables. There is a limit to how many 
amplifiers can be put between the customer and the headend 
in order to still achieve our signal quality goals. If that limit is 
exceeded, then we might use microwave techniques to extend 

our signal to a remote site and then from there use our tree-and-
branch distribution. 

Today, one way we are enhancing that typical network is by 
using fiber instead of microwave between our headends and 
remote sites (see Figure 2). Either digital, FM or AM techniques 
are used at this point in the distribution and the fiber may be 

"Spots at the 
Speed of Light" 

"'Optical Disc Insertion Systems. 

• High Quality (Up to 400 lines of 
resolution). 
• Reduced Maintenance. 
• Quick Access. 
• Interface with UMatic and SVHS 
technology. 

AWN 
The Right Spot At The Right Time 
300 Second Ave., Waltham, MA 02154 
1-800-272-7847 • In MA, (617) 890-5850 

Reader Service Number 34 

WE SCAN MAPS 
TO CAD! 

/ 

rs',. .2.f.lir- t .erAitir 
_ 

Hand digitizing maps is time consuming and costly. 
Let us convert your design/strand maps to DXB/ 
DXF format. Perfect for CAD software such as 
AutoCAD® & MicroStation. Scanned maps are 
vectorized and ready to use - editing, layering, & 
plotting. Our prices are affordable - beginning at 
$75/C size maps. Volume discounts availble. 

See For Yourself Offer! 
Send us $25 and a legible drawing (blue line okay). We'll scan an A 
sized portion and vectorize it into a DX0 or DXF format. Then we'll 
return the drawing to you on diskette - ready to use on your CAD 
software at 300 dpi. Your $25 appiies towards your first order. 
American Express welcomed. 

Con 
eti 

3310 Western Dr. 
Austin, TX 78745 

512-892-2085 Fax 512-892-0959 

See us at the Western Show, Booth 1456 

Reader Service Number 35 
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The to 
successful construction 

From the "bookshelf" of Communications Technology, the official 
journal of the Society of Cable Television Engineers, comes 

Construction of Coaxial Trunk and Feeder Systems, the first in a 
series of "how-to" reference manuals for the cable TV industry. 

Detailed technical articles on the Construction of Coaxial Trunk and 
Feeder Systems published in Communications Technology over the 
years have been compiled in one book, and categorized into three 
sections by degree of technical information from basic to advanced. 
Selection of articles was based upon excellence in content, accuracy 
and present-day application, coordinated by Toni Barnett, CT's VP 

of editorial and chairman of the SCTE Scholarship Committee. 

The manual is an 8-1/2" x 11" book printed in large easy-to-read 
type and contains approximately 250 pages of pure editorial text, 

providing thousands of facts at one's fingertips. 

Please use the order form and mail or FAX it to: 

Tran.smedia Partners 
50 S. Steele St., Ste. 500 

Denver, CO 802-9 
Phone: (30)355-2101 • FAX: (303)355-2144 

Name   
Company  
Address  
City  State  ZIP  
Phone  FAX  
Qty. Sub-Total 
  @ $19.95 each (Non-SCTE Member) 
  @ $14.95 each (10 or more copies) 
  @ $ 9.95 each (SCTE Member*) 
*Membership #  
Plus shipping and handling (for orders of 3 or more, call for quote) 
per book: U.S. $3.50, Canada $8.50, Overseas $12.00 $ 

$   
$   
$ 

TOTAL AMOUNT DUE $   
III Check enclosed D VISA 0 Mastercard U American Express 
Acct #  Exp.Date   
Signature  CT 12/90 



Network planning principles 

Usage 

Selection 

Connectivity 

Intelligence and 
functionality 

Customer 
equipment 

Inside wire 

Voice 
Minutes per day 
per home 

Billions and billions 
worldwide at any 
moment 

Two-way point-
to-any-point 

Centralized; owned 
by telco 

Analog phones 

Twisted pair 

Video 
Hours per day 
per home 

Relatively few 
(35-channel average) 

One-way point-
to-multipoint 

At end of network, 
owned by customer 

Analog TV reception 

Coax 

installed in a ring architecture in order to have additional net-
work reliability. 

Figure 3 shows additional enhancements also available to-
day, which call for using fiber to reduce the number of amplifiers 
between the customer and the video signal. This is done by using 
AM fiber and essentially cutting into our existing tree-and-branch 
coax plant. Another functional enhancement, currently being 
trialed by cable, is to add conditional access devices either on 
the side of the house or near the house so the converter box 
in the house will not be needed for "cable ready" TV sets. This 
is more user-friendly than installing converter boxes to deliver 

the desired video services to the customer. 
This broadcast tree-and-branch network is by far the optimum 

way to deliver the megaservice of home TV viewing. It is extreme-
ly efficient and thus low cost, very user-friendly and, because 
of its compatibility with the customers' home electronics, high 
capacity. This efficiency means the hybrid network can be 
expanded to deliver 140 video channels to the home, provides 
high picture quality (rivaling mat available from home video 
equipment) and is highly reliable. Plus, it is the perfect platform 
from which evolutionary enhancements can be added in order 
to offer revolutionary new services. 

Expected enhancements include increasing viewing options 
further by not only increasing the number of channels to each 
home, but also enhancing the ability and user-friendliness of 
seeing some shows on a time-shifted basis. This can be done 
by requesting that a show be downloaded to a home storage 
device and increasing beyond just pay-per-view type of func-
tionality to allow true personal selection of viewing options. 
Because the customer will have so many programming choices, 
a further enhancement will be the addition of intelligent, inter-
active program guides that can provide value-added tuning 
capability by aiding the viewer in knowing what options are avail-
able and in choosing what they actually see. 

Optimum voice/data network 
Let's now consider what is the optimum network for voice and 

data to the home. To answer that let's begin with a deep apprecia-
tion for what is already in place to serve home voice and data. 
The ability for any home to call essentially any place in the world 
at any time is in place now. Further, the transition to the use of 
fiber for intertelephone company central office facilities (trunks) 
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and the deployment of digital central offices is well underway. 
However, the capabilities of the existing telco networks are 

being challenged in a few ways. Some business and govern-
ment agencies are requiring additional transmission capacity 
and functions that go beyond the capabilities of the copper plant 

currently deployed. The response to that is already underway 
with fiber being used to directly serve major business locations, 
supercomputers, hospitals, etc. On the residential side, there 
remains a need (as there has since telephone began) to reduce 

(Continued on page 72) 
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Lectro Introduces The UNI-MAX 
Modular Common Ferro Standby 
Power Unit Hot Off The 
Drawing Board 

HIGH EFFICIENCY 
COMMON FERRO 

TRANSFORMER W ITh 

SPECIAL "COOL CORE 
HEAT SINK TECHNOLOGY 

But In Operation, 
It's Designed To 
Keep Its Cool. 

Introducing UNI-MAX. It's everything 
you always wanted in a common ferro 
standby power unit — and more. 
UNI-MAX's 91% efficiency and unique 
design save you money and reduce heat. 
That helps extend battery life, saving you 
even more. And Lectro's exclusive "Cool 
Core" heat sinking technique ensures the 
coolest running transformer available. 

Like all Lectro Standby Power Units, 
UNI-MAX is modular with totally enclosed 
electronics. Modules are easily removed without 
tools for safe and easy servicing without losing 
power. A full range of plug-in options is available. 

Call 1-800-551-3790 to learn more about 
UNI-MAX. It's another dependable product from 
Lectro, a leader in power supplies for the cable 
industry since 1972. 
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Information age 
(Continued from page 52) 

the cost of home POTS service so that there is not only univer-
sal service, but affordable universal service. And when the 
demand for information services arises, it must be served no 
matter where in America that may be. 
Based on challenges such as that, the telcos already have 

many programs underway. All of these enhancements signif-
icantly improve the ability of the installed telco network to deliver 
new services and to provide existing services better. This then 
becomes the optimum network for serving residential voice and 
data needs (see Figure 4). Fiber backbone networks of inter-
office facilities and the Signalling System 7 network service a 
digital central office. Fiber then is used to feed a remote site. 
From the remote site the existing copper plant is distributed to 
the home. Plus, if required, ISDN electronics are being added 
at the side of the home. 
The results of the telco network is that for the "talking on the 

telephone" megaservice, there is improved transmission quality 
and reduced capital and operating costs. Within the basic telco 
network—that is fiber/copper without ISDN—almost all informa-
tion services can be provided. Electronic mail, videotext, home 
shopping or banking, etc., are all easily possible. 

For those homes requiring more, ISDN electronics can be 
added specifically where demand warrants. Thus the home that 
needs it can get more than a 200 percent increase in capacity 
and can have digital to the home. Even services such as home 
video conferencing are possible over telcos' fiber/copper ISDN 
networks. Therefore, a fiber/copper hybrid with selectively 
focused ISDN functionality is the optimum way to service home 
voice and data demand. 

Synergistic information age infrastructure 
But if we have one optimized network serving home video 

needs and another network serving voice and data, does the 
development of information services get helped or hindered? 

Cable's thorough analysis of information age network alterna-
tives has shown us that a synergism of different networks is the 
best path for America. It is cable's recommendation that a new 
ISDN—integrated services via dual (or more) networks—is also 
the optimum way to provide information age capabilities and 
services now and into the future. 

Figure 5 depicts how the two independently optimized net-
works of cable's fiber/coax and telco's fiber/copper, perhaps aug-
mented by satellite services such as direct broadcast satellite 
(DBS) or next generation ones such as NASA's advanced com-
munications technology satellite (ACTS), can work to deliver any 
service to any home in America. Some services might get 
delivered via only one network and other services might require 
more than one network. The customer only need know that the 
service be delivered, not how or by which network. Thus this 
optimum way of providing information services to America is in 
fact accomplished through the coordination of multiple infra-
structures. These complementary infrastructures would include 
multiple fiber backbone networks, satellite communications, 
high capacity cable networks and digital (where required) telco 
networks. 
An example of how these networks might work together to pro-

vide an information service is in the education area. A student 
at home might be at his PC accessing a data base about a 
particular subject. The PC could be communicating over the 
D channel of the telco ISDN network, through the telco fiber/ 
copper network, to a gateway and on to an information provider. 
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The gateway could, for many subjects, have text, audio, video-
text and video information available. 

For most of those, the telco fiber/copper network (with or with-
out ISDN) can be the only needed network. However, if video 
were available and requested, then the telco gateway could com-
municate with the cable network to request a dedicated chan-
nel to the student's home. A personal selection channel is 
chosen from those available at the hub serving the student's 
home. The cable network reserves that channel and informs the 
gateway which channel it is. 
The gateway then, via the telco network, displays on the home 

PC screen a message such as: "Turn to Channel 42 in five 
minutes to view your selected video." The video information pro-
vider transmits the selection through the gateway to the head-
end and then on down the cable system to the home. If desired 
the student might record the selection or just view it real time. 
The customer receives an integrated service via cooperative yet 
independent networks, yet the multiple delivery technologies 
are transparent to the customer. 

Working together for America 
What then are the results for America by following this multi-

ple network approach for the information age? We would have 
multiple fiber backbone networks that were easily available to 
everyone. Telcos, cable companies and others have begun 
to establish local, regional and national backbone networks. 
Such information expressways should be encouraged to expand 
and accelerate. Through these fiber expressways such impor-
tant services as distance learning and medical imag-
ing/diagnosis are being delivered today. 

All customers would be served by the highest quality, lowest 
cost optimized networks. Through the power of these networks, 
citizens and companies could choose to locate anywhere in 
America. Information services would be available to any 
customer anywhere. And new services would have easy market 
entry so that innovative new services would flourish. The op-
timum U.S. infrastructure is made up of focused, coordinated, 
entrepreneurial infrastructures and cable is and will be one of 
those major American infrastructures. 
The telephone and cable industries are two great American 

industries that have applied their expertise to wire and serve 
America. Is our country best served if the rules are now changed 
so that telcos try to take away cable's core business and vice 
versa? Is the customer best served by each industry trying to 
bypass the other? 
The economics of network transport to the home do not justify 

duplicate networks. No one argues in favor of two electric lines 
to the house and, in fact, the early history of the telephone in-
dustry showed the absurdity, high cost and customer dissatis-
faction with multiple telephone companies serving the same 
customer location. 

Transporting competition to the home (whether for electric, 
telephone or cable) instead of lowering consumer rates, can 
ultimately only result in inflated costs due to wasted capital. 
Those higher costs will result in many customers not being able 
to afford telephone or cable and will put our country at a cost 
disadvantage in the international competitive arena. 

Instead of needless competition, let's have the telco, satellite 
and cable industries working together to optimally serve America 
now. Transport cooperation can and will maximize the services 
competitively offered to the home. Such transport cooperation 
and services competition provides Americans with the best in-
formation age value and places America in the strongest posi-
tion internationally. CT 
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Addressable 
controller 
(Continued from page 22) 

At another level, the addressable 
controller can be viewed as an 
"addressable system server," capable 
of handling requests corresponding to 
the direct and compound classes of the 
current architecture. This can be 
accomplished through the creation of 
controller software that is conscious of 
the fact that it resides in a network and 
supports one (or both) of the following 
concepts: 

V Application program interface (API). 
This would allow software from the 
business system (or any computer in 
the network) access to functions in the 
addressable controller that have tradi-
tionally been accessible only by pro-
grams in the controller. 
V Addressable control language 
(ACL). Just as SQL allows application 
programs running on various machines 
throughout a network to perform opera-
tions on data bases regardless of their 
internal format and location in the net-
work, ACL would give the business 
system the ability to perform operations 
of the direct and compound class 
regardless of the configuration of the 
addressable controller. 

These concepts represent a step 
toward machine interoperability not 
currently available in the industry. In 
order to bring these concepts to reality, 
the various vendors must come togeth-
er to agree on common terms for the 
functions and features of addressable 

Mapping and Designing 
• As-BuiltIStrandmap1MDU 
• New Build/Plant Extension 
• Rebuild/Upgrade/Retrofit 
• AutoCAD Mapping 

Testing, Analyzing and Repair 
• CLI and Leakage Testing 
• Autotest (Automated signal testing/analyzing) 
• Span Analysis (Retrofit cable analysis) 
• Head End Monitoring and Telemetry 
• Power Supply, Upgrade, Monitoring, Repair 

"In order to bring 
these concepts to 
reality, the various 
vendors must come 
together to agree on 
common terms for 
the functions and 
features of address-
able control sys-
tems." 

control systems. One feature that must 
be inherent in both the language and 
API is extensibility, as the role of 
addressable systems continues to 
expand. Adoption of this approach 
throughout the industry would yield the 
long-term benefit of every business 
system being capable of communica-
tion with every addressable controller. 

The use of Unix in the addressable 
controller allows for the use of new 
technologies that yield the capability to 
create user interface software that is 
graphical and gives the operator a con-
sistent "look and feel" to all operations 
performed on the system. These tech-
nologies, X-Windows and Motif, are 
becoming the standards in the comput-
er industry for intuitive, graphical com-
mand environments. 

X-Windows is a communication pro-
tocol that describes how image infor-
mation is passed between computers 
and graphic input/output (I/O) devices 
over a network, typically Ethernet. Motif 
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Phoenix, Arizona 85021 
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is a set of standards that control the 
way in which images are displayed, 
how elements are selected from graph-
ic lists and how windows on the graphic 
I/O device are managed. 

The multitasking features of Unix, 
coupled with the multiple windowing of 
these graphical technologies will allow 
for the construction of a user interface 
providing common access to the vari-
ous computers in the network. Multiple 
windows will make it possible for a user 
to initiate several simultaneous func-
tions on any and all computers in the 
network. The long-term goal of using 
Motif on both systems as the operator 
interface standard would a allow a sin-
gle operator to have the skills to easily 
control each system. 

Conclusion 
The addressable controller of the 

future can be based on any hardware 
platform capable of supporting an open 
architecture, networked environment. 
Its software components will include: 

✓ Unix operating system 
✓ X-Windows/Motif graphical user 
interface 
✓ SQL-oriented relational data base 
server 
✓ Application software implementing 
the "addressable system server" con-
cept 

An addressable controller based on 
this architecture will solve many of 
today's problems. But to fully realize 
the potential of this architecture for the 
entire cable system, all vendors must 
come together and adopt industrywide 
standards that will ultimately benefit the 
cable system operaton. CT 
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Like you, this Bay Area CATV 
operator looked at coax, fiber and 
microwave. He chose Hughes 
AML as the best way to cover his 
six service areas ...and at con-
siderable less cost in time and 
money. 

With Hughes AML you can... 

Achieve clustering and regional networking easily 
and at low cost. So you can share local advertising 
and special events with your systems and with 
other cable operators nearby. 

Jump immediately to high-density subscriber 
areas to gain quick revenues. And you avoid pole 
and duct rentals, line construction expenses and 
"dry trunk." 

Break up long cascades quickly and inexpensively 
to cope with expanding and maturing service areas. 

Deliver 58 dB carrier/noise performance. That's 
because our new high power solid state transmitter 
and new receiver hubs have been designed specifi-

See us at the Western Show, Booth 1260. 
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That's great! Performance plus 
design flexibility. Hard wired 
technologies, like fiber or coax, 
aren't capable of meeting many of 
my design, schedule, and revenue 
objectives. 

cally to provide high quality signals at distances up 
to 20 miles. 

Have a triple-duty system that can serve you now, 
later and in between. Whether you use it for the pri-
mary, secondary or interim transportation of your 
multichannel video signals, a Hughes AML micro-
wave system will be there to serve you. 

For more information, contact Hughes Aircraft 
Company, Microwave Communications Products 
toll free: (800) 227-7359, ext. 6233. In California: 
(213) 517-6233. In Canada: COMLINK Systems Inc., 
Oshawa, Ontario, (416) 436-8888. 
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Your Techs & Installers 
WHAT DO YOUR CUSTOMERS THINK? 

You can be sure of one thing — whatever 
impression they leave will be a lasting one. 
Let Us Make Your Image Great! 

Gallia dissociates, Inc 
Employee Training & Motivation for the Cable Industry 

CALL 1-800-ASK-KALP 
Ask about our "Tech/ Installer" Video Training Kit. 

Cellular cable 
(Continued from page 26) 

ing, procurement, placement, etc., are inevitable. 
In a cellular cable network the only problem would be the 

physical relocation and reconnection of terminal station equip-
ment. There would be no plant construction required at all, no 
splicing, no pair reassignments, etc. This inherent flexibility 
would be quite attractive, wouldn't it? 
Sometimes overlooked is how easy it is to restore service in 

a wideband transmission system. Consider a 200 pair telephone 
cable that suffers massive mechanical damage. Service restora-
tion involves quite a bit of splicing with the possibility of pair splits 
or transpositions and consequent incorrect restoration of some 
services. A similar catastrophe in coaxial plant requires only that 
RF transmission continuity be re-established. All individual cir-
cuits or services are automatically and correctly restored without 
any testing or complex splicing operations. The restoration pro-
cess is simple, fast and foolproof, and is essentially the same 
in all instances regardless of the number of services or stations 
involved. 

There have been about two dozen field trials placing optical 
fibers in telephone exchange loops, although it is interesting to 
note that all of these have been distinctly limited in scope to only 
200 stations or so and no subsequent fiber loop placement on 
a larger scale seems to have developed from them. One might 
assume that the tests have not conclusively demonstrated the 
economic or technical practicality of this approach as yet. I sub-
mit that some further review and possibly some limited field trials 
of the cellular cable approach are clearly indicated as worthy 
of consideration. CT 
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The time has come for CPR training 
By Jim Kuhns 
District Technica; Training Manager 
Continental Cablevision 

"Unfortunately it takes a fatality 
about once every three years to keep 
everyone on their toes. Our last fatality 
was about two and a half years ago 
and it shows. The crews are getting 
complacent and so are their supervi-
sors. I haven't done a full blown safety 
seminar in ihree months. That will all 
change when someone is seriously 
injured or buys the farm.' It always has 
before." 

So said a power company safety 

director who requested to remain 
anonymous. Regrettably this gentle-
man was a very busy person and sev-
eral months later (as he had predicted) 
someone "bought the farm." 

In a July 1984 article in Communi-
cations Technology, Bob Luff dis-
cussed a situation wherein a gentle-
man at a convention he was attending 
had a heart attack and no one knew 
what to do. As a line technician, that 
article impressed me so much that I 
promptly went out and got certified in 
CPR (cardiopulmonary resuscitation). I 
also forgot very promptly everything I 

learned in the course and did not 
renew my certification the following 
year. Why? I suppose it's because the 
initial concern or scare had worn off by 
that time. I don't recall if I even realized 
that my certification had expired. That 
was then. This is now. 

The Occupational Safety and Health 
Administration states the following 
in Part 190.268 (c) of its regula-
tions—Such training shall, where 
appropriate, include the following sub-
jects: 

1) Recognition and avoidance of dan-
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gers relating to encounters with harm-
ful substances and animal, insect or 
plant life 
2) Procedures to be followed in emer-
gency situations 
3) First-aid training, including instruc-
tion in artificial respiration. 

Depending on how you interpret the 
OSHA standards, the CATV industry 
may or may not be required to supply 
CPR and first-aid training to technical 
personnel. Continental Cablevision's 
Eastern Michigan District felt that 
regardless of how you interpret the 
OSHA regulations, first aid and CPR 
should be a part of every technical 
employee's training. 

Setting up the program 
To have an instructor come in and 

teach classes during the day presented 
a problem. It became immediately 
apparent that it was going to be difficult 
to find instructors who could teach 
weekday classes. It wasn't practical to 
send all our people to the local Ameri-
can Red Cross so we decided to 
instruct the classes at our own district 
training center. This meant an individu-
al (or individuals) from our company 
should get instructor certification. We 
found instructor training was available 
through the local Red Cross unit at no 
cost other than for books and course 
materials. 

Red Cross offers a wide variety of 
courses that include infant and child 
CPR, adult CPR, community CPR 
(infant, child and adult CPR together), 
basic life support (BLS) for the profes-
sional rescuer, as well as standard first 
aid (SFA). 

Continental chose the SFA course 
for several reasons. First, SFA would 
include rescue breathing (artificial res-
piration), clearing obstructed airways 
(choking) and CPR for adults as well 
as training in dealing with shock, frac-
tures, internal and external bleeding, 
burns (including electrical burns), heat 
and cold exposure, eye injuries, bites 
and stings and more. Second, all of 
this could be taught in two, four-hour 
sessions, using videos, lectures and 
skill practice sessions. We felt for the 
amount of class time the SFA course 
best fit the needs of our field person-
nel. 

Instructor certification 
While very demanding, the instruc-

tor's course was personally rewarding. 
For the first time in my life I felt that I 

could really use these skills if called 
upon to do so. My instructor/trainer had 
one criteria for grading practice skills: 
"Can you do it well enough to save my 
life?" If the answer was "yes," you 
moved on to additional training. If the 
answer was "no," you practiced some 
more. 

Time also was spent teaching por-
tions of the actual course in front of the 
other instructor candidates to give 
them classroom presentation experi-
ence. Surprisingly, the teaching portion 
of the class seemed to bother some of 
the instructor candidates more so than 
any other part of the course. For some 
people, getting up and speaking in 
front of a group is extremely difficult. 
The instructor's course recognizes this 
and as a result a large portion of the 
course is devoted to this area. 

Although I only needed instructor 
certification in SFA, I decided to get 
BLS certification also. As a pole climb-
ing instructor, some of the advanced 
skills taught in the BLS course were of 
interest to me, like learning to use a 
barrier mask (a device that allows you 
to perform CPR or rescue breathing 
without actually making mouth to 
mouth contact with the victim). 

From start to finish the BLS instruc-
tor certification course takes one night 
a week for six weeks. Homework con-
sists of studying the materials and 
preparing teaching assignments. One 
hour to an hour and a half per night 
should be set aside for study time. 
Once certified, you must teach at least 
one class per year to maintain your 
certification. I try to teach at least one 
class per month because I find this 
keeps the materials fresh in my memo-
ry and my practice skills sharp. 

Setting up classes 
Although the Red Cross recom-

mends the class size be held to six stu-
dents per instructor, I have done class-
es with as many as 15 students at one 
time. This many students does put a lot 
of responsibility on the instructor, but it 
can be done. Class size depends pri-
marily on the number of mannequins 
(or "Annies") that are available. Gener-
ally, a maximum of three students for 
each mannequin is the limit and when-
ever possible, two students for each 
mannequin is ideal. 

The basic torso mannequins are 
$500 and up. They can be purchased 
outright from a distributor (this can be 
very expensive) or a much more inex-
pensive way is to buy it through your 

SHOULDN'T 
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A LADDER? 

For over a half century CIE has been 
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and confidence they needed to suc-
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Reader Service Number 53 

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-
pendable • designed for Utility, 
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. 

LOWELL 

LOWELL CORPORATION 
P.O. Box 15053, Worcester, MA 01615-0053 
1-800-456-9355 (508) 756-5103 

local Red Cross unit. Another option is 
borrow—most Red Cross units have 
travel sets available free of charge to 
qualified instructors. All you need to do 
is call the local unit, schedule the date 
of your class and give the type and 
number of mannequins that you will 
need. (Hint: Schedule these dates as 
early as possible. The travel man-
nequins stay in high demand and are 
sometimes scheduled out six to eight 
weeks in advance. ) 

Over the past several months Conti-
nental has built a rapport with the Oak-
land and Macomb County Red Cross 
Units and as a result, we have had 
very few problems getting the neces-
sary Annies and equipment needed for 
our classes. Getting the equipment in 
this manner also has the additional 
benefit of making people outside of the 
company aware of our safety training 
program. Workbooks and other materi-
als such as bandages and splints also 
can be purchased through the Red 
Cross at a nominal cost. 

Implementing and showing off 
Continental's program is set up so 

that all new technical employees 
receive this instruction as part of initial 
training during their first 90 days. Exist-
ing employees are being put through 
the course at the training center as well 
as at their system. Within two mornings 
we were able to train an entire sys-
tem's technical staff in their system's 
local origination studio. While this on-
site method might not be practical for 
systems with large technical staffs 
working a wide variety of shifts, it's 
very efficient for maximizing training 
with small to medium groups of 
employees. If you decide to do on-site 
training, it is important to have an open 
area such as a studio, conference 
room or a large break room. Nothing 
kills a student's interest faster than an 
uncomfortable classroom setting. 

Once the course has been success-
fully completed, the students' certifica-
tion cards are sent to their general 
manager. This allows copies of the 
cards to be placed in the students' per-
sonnel files as a permanent record of 
training. The cards are then presented 
to the students at their system. Medal-
lions also are placed on the students' 
hard hats indicating they are "Certified 
CPR" and "Certified First Aid." 

Students who have been through 
the training have given it excellent 
reviews. Some have even asked about 
additional courses such as infant and 

"Within two mornings 
we were able to 
(CPR) train an entire 
system's technical 
staff in their system's 
local origination 
studio." 

child CPR and several others have 
indicated an interest in becoming 
instructors. To date, no one has had to 
used their skills on the job, although 
one installer stopped by to tell me that 
he had used what he had learned in 
class to dislodge a piece of candy from 
his younger brother's throat. He said 
he didn't panic because he was confi-
dent that he knew what to do. If nobody 
else ever has to use the skills, this one 
incident would make the entire pro-
gram a success. 

Additional benefits 
Once certified as an instructor, you 

can teach outside the company as well. 
The Red Cross is constantly looking for 
volunteers to teach the various courses 
they offer and if you decide to teach, it 
is an excellent public relations tool for 
your company. Whenever I teach a 
class outside the company, I make it a 
point to wear some type of clothing that 
displays our logo. Students will invari-
ably ask an instructor what he or she 
does and many are surprised to learn 
that their cable company is involved in 
first-aid training. 
A gentleman in one of my evening 

classes summed it up when he said, 
"Being one of your customers, it's nice 
to know that if I ever needed assis-
tance, all I would have to do is flag 
down one of your cable trucks. I've got 
to remember to tell my wife about this!" 
(Fourteen other heads nodded in 
agreement.) With the current onslaught 
of cable bashing, public relations of this 
kind certainly won't hurt the industry's 
image. 

Everyone is concerned about safety 
these days. But is your concern deep 
enough to commit the time and 
resources necessary to train your peo-
ple to know what to do in the event of a 
life threatening emergency? CT 



What's a fuzzie? 

Customer service for field personnel 
By Willis G. Smith 
Technical Manager Director, MetroVision 

And George J. Takacs 
Partner, Takacs Techniques 

For years all that really mattered in 
the cable business was that field per-
sonnel repaired the customer's cable. 
Today, however, cable customers want 
more. They are demanding better face-
to-face customer service, especially 
when a technician must come on their 
property or into their home. 

The need for improved customer 
service training recently became 
apparent to the technical manager of 
the service department for MetroVision 
of Prince George's County, Md. The 
manager discovered that his employ-
ees and their customers were averag-
ing one to three hostile encounters a 
week. These encounters ranged from 
customers telling technicians to leave 
the house to customers physically 
threatening the technicians. The tech-
nical manager realized that something 
needed to be done to improve the cus-
tomer service skills of the field techni-
cians. 

First, the technical manager identi-
fied a menu of the most common prob-
lem areas that needed to be 
addressed. The identification was 
based on the manager's observations 
and intervention in various "hostile 
encounters" and on suggestions from 
the technical supervisory staff. 

Customers complained that techni-
cians: 
✓ Were disrespectful 
V Were not professional 
V Were non-communicative 
✓ Had invaded private areas 
✓ Had tampered/disrupted property 

Technicians complained that cus-
tomers: 
V Threatened them physically 
V Verbally abused them 

"These (hostile) 
encounters ranged 
from customers 
telling technicians to 
leave the house to 
customers physically 
threatening the 
technicians." 

V Were not helpful 
V Questioned their competency 
V Expected too much 

Luckily, MetroVision was planning 
customer service training for office per-
sonnel in the upcoming weeks. The 
technical manager decided that any 
training for field personnel should be 
specifically geared toward the field and 
the problem areas he had identified. 

Next, the technical manager talked 
with the consultant who was going to 
do the training. The manager outlined 
these problems areas and the field-ori-
ented approach he wanted to take. He 
stressed that he wanted something 
besides a lot of theory. 

The consultant then developed a 
two-hour training session designed to 
improve field personnel awareness and 
skill level in the following areas: 1) non-
verbal communication, 2) customer 
relations and 3) dealing with irate cus-
tomers. 

The technical manager, however, 
strongly doubted that the class would 
work. Despite the sound instructional 
design, how would the technicians 
react to what could be interpreted as 
"sissy stuff"; after all—"They got the 
cable fixed, didn't they?" 

The work done at MetroVision was 
more than just "training." It was really a 
series of actions taken to improve and 

change behaviors with the goal of 
improving customer service. The 
actions were successful because of the 
following six factors: 

1) Technical management/supervi-
sion involved themselves in the devel-
opment of the training and encouraged 
the use of the skills taught. 

2) The activities taught not only pro-
fessional skills, but also skills that 
would enable each technician to grow 
as a person. 

3) The participants had a job that 
kept them mobile during the day. 
Therefore the training had to reflect 
their mobile work environment. 

4) Some students became involved 
in developing what they were going to 
learn. 

5) All participants, from executives 
on down, developed goals for applying 
this training back on the job. 

6) Some managers and supervisors 
encouraged the use of the new skills. 

Factor One: The technical manager 
actively participated in the develop-
ment of the training and in its reinforce-
ment. If this one factor had not been 
present, the results would have been 
minimal. 

The participants knew that everyone 
in the organization was going to cus-
tomer service training. As a result, the 
participants did not feel isolated and 
picked upon. (Whenever one group is 
singled out for training, the members 
spend more time and energy trying to 
figure out why they have to go than on 
learning new skills.) Just as important, 
the supervisors attended the class with 
their field service personnel. The 
supervisors led by example, not just 
words. 
A common complaint heard by con-

sultants from participants goes some-
thing like this: "What you are present-
ing is fine and helpful, but the person 
who really needs to be here is my 
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boss." When this attitude is prevalent, 
the students resist some of what they 
are learning and do not feel comfort-
able talking to the boss about it. Here, 
the boss was present in the room 
learning the same information. Every-
one shared a common experience that 
can now be referenced when dis-
cussing future problems. 

Participants need feedback that 
management supports the skills being 
taught. An outside consultant cannot 
cause change in an organization. Stud-
ies have shown that the immediate 
supervisor has the most effect on 
employees. The employees follow the 
supervisor's lead when they determine 
what is important in a company. 
Employees respond more to the 
behavioral messages of a supervisor 
than to the verbal message. 

What was interesting was that the 
group that did not have their supervisor 
present had the least questions, com-
ments and enthusiasm. This group was 
the hardest to work with. Those group 
members are probably showing the 
fewest results. 

Factor Two: The workshop taught 
professional skills and personal growth 
skills. As Jan Carlzon, CEO of Scandi-
navian Airlines, discovered in turning 
around his once troubled airline, train-
ing that provides for personal growth 
produces more results in the area of 
customer service than strict technical 
training. 

This is true because customer ser-
vice people are interacting with cus-
tomers all day long. Constant interac-
tion becomes draining after awhile. 
Something has to be done to help the 
customer service people deal with the 
stress they develop during the day. 
Something has to be done to help them 
deal with the angry customers they 
encounter. Far too many customer ser-
vice people take the anger directed 
their way personally. They have not 
learned to separate their work role from 
their personal identity. 

The training enhanced personal 
growth and customer service skills 
through covering such topics as body 
language and how to interpret it, stress 
management, how to deal with anger, 
how people communicate and "trans-
actional analysis." When one of the 
participants asked the question: "Can 
this stuff be used on dates as well as 
with the customer?" the consultant had 
them hooked into learning. When the 
consultant presented the positive 
(warm fuzzies) and negative (cold 

pricklies) stroking ideas of transactional 
analysis the participants really made 
some connections in their personal life. 
Once the participants made that con-
nection and personally validated the 
ideas, then application to the customer 
became easy. 

Factor Three: The participants 
move around a lot during their work 
day, going from location to location on 
service calls. They have relative free-
dom from over-the-shoulder supervi-
sion. Therefore, the classroom presen-
ter made certain they had a chance to 
move around and participate in the 
learning. The participants learned new 
ideas and skills because they practiced 
them in class. 

For example, the distance you are 
from another person affects how well 
you communicate. The participants 
stood various distances from each 
other ranging from 12 feet to touching 
shoulders. In each position they wrote 
down how it would feel to talk with peo-
ple around them. After the exercise, 
the class as a whole compared notes. 
They all felt that 12 feet was too far 
away; one foot and touching was too 
close; and four feet was about right. 
From this the technicians learned that 
talking to the customer from the cus-
tomer's driveway when the customer 
was in the doorway would not work. In 
addition, after knocking on the door the 
technician should step back so as not 
to be in the customer's face when the 
door opens. 

This exercise was especially rele-
vant because there were at least four 
cultural groups in the class. Each cul-
ture has a slightly different interpreta-
tion of space. Not only did the partici-

"The most signifi-
cant factor of the 
training was that 
field personnel were 
both relieved and 
empowered 
by...skills that gave 
them more control in 
situations involving 
irate customers." 

pants learn about the use of body 
space with the customer, but they also 

discovered some reasons why other 
cultures made them feel uneasy from 
time to time. 

Factor Four: Some students 
became involved in developing what 
they were going to learn. All the super-
visors participated in a two-hour group 
interview to help design the course. 
The purpose of the interview was to 
find out the problems they were facing 
as supervisors. The supervisors then 
chose which problems they wanted to 
address in the time allotted. The con-
sultant then designed training that 
spoke directly to their needs—not the 
needs others thought they had. This 
procedure gave the participants owner-
ship of their learning. They participated 
in class because it helped them solve 
some of their problems. 

Factor Five: All participants, from 
executives on down, developed an 
action plan after the training session. In 
the plan they committed to try out 
some new skill they had learned or to 
accomplish some goal by using new 
techniques. There was a follow-up ses-
sion for supervisors and executives 
where they shared with each other how 
they had done on their plan. The goal 
was not necessarily to accomplish the 
plan, but to try to use the new skill. 

Factor Six: Some managers and 
supervisors encouraged the use of the 
new skills. This encouragement came 
first by the supervisor's attendance in 
class with their employees. Second, by 
discussing the action plans with the 
employees. Third, by recognizing good 
work through verbal or written com-
mendations. One supervisor even took 
his crew to lunch once they completed 
a task he had been trying to get them 
to do for over six months. The technical 
manager has given out letters of com-
mendation to employees who have 
performed above average in customer 
contact situations. 

Measuring the results 
Measuring the total impact of cus-

tomer service training is somewhat dif-
ficult. What measurement is available, 
however, does show improvement. 
Some technicians seemed genuine-

ly consternated about how giving off 
the right kind of "fuzzies" might effect 
their macho personas. On the other 
hand, the technical manager noticed 
many of them using the terms and 
ideas taught in training in their daily 
interaction with each other. One is the 
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idea of personal space: "You're getting 
in my space" can be heard on various 
occasions. 
One result began to stand out 

notably as weeks progressed since the 
training—the technical manager had 
not received any reports of employees 
and irate customers. In fact, it was 
close to three months before he 
received a single report of any prob-
lems at all. At this point he began to 
realize the significant impact the cus-
tomer service training had accom-
plished. It was more than his initial 
reservations had thought possible. 

Perhaps the most significant factor 
of the training was that field personnel 
were both relieved and empowered by 
interpersonal skills that gave them 
more control in situations involving 
irate customers. They now know that 
an irate customer's anger is not direct-
ed at them as a person. The customer 
is angry because of the problem with 
the cable. The customer will be angry 
no matter who comes to the house. 

In addition, the training also empow-
ered them with verbal and non-verbal 
communications skills that allowed 
them to feel and act more comfortable. 
The technician is now in control when 
in a confrontation with an irate cus-
tomer. 

It is apparent that they are using the 
communication skills in their personal 
lives and daily interactions. This use 
further helps to internalize and solidify 
those skills as part of their normal 
behavior. 

Recently when the supervisor was 
listening to a group of technicians 
describe how they dealt with irate sub-
scribers. One technician was describ-
ing the various methods he used when 
verbally stroking an irate customer; 
while another interjected about what 
kind of "fuzzies" he gave off. Another 
technician commented that the bottom 
line was that the customer's cable 
would be fixed or the customer would 
know the reason that it couldn't be. 

The bottom line for MetroVision's 
field operations, however, is that it has 
been six months since the training and 
the supervisor has only heard of one 
complaint from an irate sub—certainly 
an improvement from the one to three 
a week that were received before this 
intervention. CT 

Reference 
1Jan Carlzon, Moments of Truth, 
Ballinger Publishing Co., Cambridge, 
Mass., 1987. 
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Design and decisions for 
interactive video training 
By Connie Buffalo 
Director of Educational Product Development 
Mind Extension Institute 

You can be sure of one thing when 
you visit a cable company. A person 
will emerge from one of the honey-
comb offices whose eyes will light up 
when you talk about training. This per-
son has been around long enough to 
know the advantages of good informa-
tion constantly reinforced and imple-
mented. The good news is that the 
training awareness is spreading. As 
systems survey opportunities to 
increase profit, the back room that 
training once occupied is getting a lot 
of attention. 

General managers are becoming 
aware that often 30 percent of truck 
rolls are to fix an installation in the field 
that wasn't done correctly the first time. 

Estimates are coming in now that one 
out of eight cable employees will have 
an accident each year costing an indi-
vidual company almost $2 million a 
year. When executives look ahead, 
they see jobs requiring more knowl-
edge and complexity and a future work 
force with less education and literacy. 
This is compounded with installer 
turnover ranging from 30 to 50 percent. 
Is training worth some serious consid-
eration and some investment dollars? 
You bet it is. 

The training solution has a variety of 
forms and price tags ranging from rid-
ing with a seasoned installer to intense 
headquarter sessions. No matter what 
your preference, all agree that a good 
video presentation can be an asset. 
Video that stops to ask you questions, 
helps you to understand a difficult point 

An actual installer filled in for the actor during the pole climbing shoot. 

with remediation, or documents a 
trainee's progress for the risk manage-
ment folks is an even more intriguing 
approach. 

For those who want to get into 
developing their own video or the 
newer interactive video, here are some 
ideas and tips that may be useful. 

Commit to communicate, 
not just "teach" 

It's easy to say "identify what you 
want to train and then develop the 
measurement tools to see if you 
accomplished your objectives." What's 
more of a challenge is to ask yourself if 
you are designing a training program 
that empowers individuals to use the 
information they are learning. Especial-
ly with the diversified work force we are 
now experiencing and anticipating, first 
learn what motivates your students. 
What will cause resistance in them or 
where will they be most apt to lose 
your message? How often will pictures 
reinforce what you're teaching? What 
can you use as examples that relate to 
their current lives? The number one 
way humans learn is by making mis-
takes. Consider designing your pro-
gram so that the learning situation is 
presented, practiced and the informa-
tion easily reaccessed for long-term 
retention. 

Remember your best training expe-
rience? What did that person do to get 
you involved? Apply your learning to 
your project. Assemble a group of 
frontline workers, top performers and 
even those who don't respond. Plan a 
brainstorming session with no restric-
tions on the best way to communicate 
the information. Let the ideas fly freely. 
After you have the options exposed, 
then go in and make them practical. 

In the development of the interactive 
technical training series, for example, 
we used literal installers to communi-
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cate the technical information. With 
safety training, we decided that a night-
mare would be a better video treatment 
for power awareness. In it, the installer 
is placed in a courtroom where he is 
being prosecuted for negligence. Every 
time he lies about power, he receives a 
jolt of electricity. Students go through 
the same interrogation and while they 
aren't zapped, they still discover the 
consequences of unsafe practices. 
You'll find a wide range of alternatives 
that you may not have explored under 
traditional approaches. With video, you 
can use your imagination to create 
interest and accountability throughout 
the program. 

While developing our interactive 
technical programs, we invited the 40 
MSOs that currently use our interactive 
video programs to a "users consor-
tium." Their representatives identified 
the major topics to be covered in 
installer and general safety programs. 
We identified the students, their levels 
of comprehension and how much infor-
mation they might be able to absorb at 
a sitting. Then we said, "If you had no 
limitations, what would the most pro-
ductive training consist of." We had dif-
ferent procedures, rules and processes 
that had to be incorporated into one 
program that would work for the indus-
try. More than anything, we had a 
shared vision of creating programs that 
prepared the individual with important 
skills, affected behavior in terms of atti-
tude and performance, and influenced 
the culture to support high professional 
standards. A "subject matter expert" 
(SME) team was selected that guided 
the programs through to completion. A 
budget and timeline was attached to 
the now defined project and the work 
began in earnest. 

Save time, money 
from the start 

Once you've defined the project, 
developed the outline and planned the 
creative presentation of the training 
material, you can save time and money 
by testing your assumptions before you 
begin writing. In this phase of the 
course development, our team, now 
consisting of writers, SMEs, producers, 
directors and an instructional designer, 
took the interactive training segments 
and simulated them to discover if these 
were in fact the best and most cost-effi-
cient approaches. 

This design stage goes beyond the 
idea that you simply teach and test. 
Filling a student up like an empty cup 

A nightmare sequence in a courtroom was used to depict an installer being 
prosecuted for negligence. 

"If you are thinking 
about interactive 
training be sure to 
place all changeable 
information on the 
computer and not the 
video." 

often results in short-term memorized 
knowledge that can be recited within a 
relatively short period of time, but is 
hazy when the installer actually needs 
it. The challenge then is to construct 
your course so that the logic necessary 
to implement an activity is taught along 
with the facts. It's more work up front, 
but it saves dollars both in focused pro-
duction and a better trained work force. 
When it comes to writing, be sure to 

allow enough time. Technical training is 
so detailed that taking the extra days to 
ensure accuracy can save rewriting or 
reshooting when mistakes are found. 
Once the scripts were written, we invit-
ed the user's consortium back to 
review the courses in their early drafts. 
We allowed one week per program, 
which was barely enough. Review 
involves checking major points as well 

as all remediation. If you are thinking 
about interactive training, be sure to 
place all changeable information on the 
computer and not on the video. This 
results in an easily updatable program 
that can serve you for many years. 

Once in production, remember 
those SMEs. You will need several to 
ensure credibility as well as technical 
accuracy. We used the experts not only 
behind the scenes, but on camera as 
well. A real installer became the "stunt 
man" when climbing, wiring and F-con-
nector demonstrations were portrayed. 
The scenes where the snarling dog's 
teeth dug into the installer's arms did 
require special volunteers. 

The interactive video options 
In considering interactive video 

training, you face three major choices: 
1) Should I produce it or buy prepro-
duced courseware. 2) What kind of 
hardware is required? 3) Will it be cost-
efficient and increase on-the-job effi-
ciency? 
'or Courseware: Interactive courseware 
costs from $80,000 to $125,000 per 
side to produce. It requires interactive 
video designers and producers. Devel-
opment time can run between nine and 
18 months. Preproduced programs 
also are available. ATC has developed 
a course on troubleshooting and Mind 
Extension Institute offers training on 
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3 o 2 o Series Trenchers 

The World's Most Versatile Trenchers. 
Designed for more uses, with lower equipment costs. 

If your work includes a wide 
variety of tasks, you need a 
service line trencher with a new 
dimension. The fully hydrostatic 
drive Bobcat 3020 Series 
trenchers are the world's first true 
multiple attachment trenchers, 
featuring Bobcatch", a revolution-
ary quick-attach system. 

Best of all, 3020 Series tren-
chers are built with the Bobcat 
commitment to quality parts and 
workmanship, and backed by the 
industry's best warranty. 

Check out the versatile Bobcat 
3020 Series trenchers today. 

Bobcatch" is a hy-
draulic, quick-attachment 
change system that, 
when combined with the 
optional three-point hitch, 
allows the 3020 Series 
models to use many Cat-
egory One attachments. 

3020 Series Attachments, 
Options and Accessories. 
• T305 3' to 5' Trencher Attachment 
• T906 Backhoe 
• P318 Vibratory Plow 
• H301 Three-point Hitch 
• Six-way Blade 
• Rotary Boring Unit 
• Sure Grip Tires 
• Auxiliary Hydraulics 
• Swivel Seat 
• Weight Kits 

Turn your 3020 Series 
trencher into a high 
production backhoe 
with the1908 
attachment. Featuring 
180-degree boom swing 
and up to six-foot 
digging depth. 

The heavy-duty paral-
lelogram blade keeps 
the blade constantly 
parallel with the 
ground, providing 
better, cleaner reclama-
tion of the trench, 
less scuffing of turf, 
and more precise place-
ment of the spoil pile. 

Liquid-Cooled Performance 
and Reliability. Bobcat 3020 
Series trenchers are the only 
30 hp class units equipped with 
liquid-cooled engines. Liquid 
cooling provides consistent 

performance and lengthens 
time between 
maintenance 
checks. Choose 
from gasoline 
or diesel 
models. 

, 

Introducing 

3 Trenching Positions + 3 Digging Depths = 
Maximum Versatility 
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3-in-1 digging boom (an industry first) allows 3', 4' and 
5' digging depths in one boom with just the use of 
a grease gun and a small hand tool. 14-pitch 
interchangeable chain sections extend the digging chain 
for greater versatility. 

The Added Flexibility 
of Bobcat's Exclusive 

3.position Trencher 
Attachment. Work close 
to buildings, fence lines 
and other obstructions. 
The attachment can be 
quickly moved from the 

centerline digging 
position to the full offset 

position. It provides 
three-position 

trenching: centerline, 
15" off center and 

full offset, right. 
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customer service, cable sales, installer 
training and general safety training. 
Course costs run from $1,200 to 
$2,800 for the full training program; 
workbooks are additional. 
or Hardware: Two interactive video 
hardware systems are now in use in 
the cable industry. The first, a two-
screen configuration, combines a TV 
set, a PC (or PC compatible) and a 
Pioneer LVD 4200 laser videodisc play-
er. Assuming the presence of the TV 
set and PC, the player cost is $1,200. 
Students watch the video and respond 
via keyboard to computer exercises 
and explanations that reinforce their 
learning. Scores are displayed through-
out the training and optional course 
completion documentation may be 
printed on any printer. The Pioneer 
player can be easily bicycled from sys-
tem to system in a travel case. 

The second option is the Sony View 
System, which combines all equipment 
into one unit. A mouse or touch-screen 
activates the student responses. The 
unit cost is between $7,600 and 
$8,400. Interactive activities are basi-
cally the same throughout the training 
process. The upside is that over 300 
courses on many subjects are avail-
able for the Sony. The downside is that 
this equipment is not easily bicycled. 
This is a fine piece of hardware that is 
best used in a training center. 
or Cost efficiency: Each system has to 
put pen to paper to compute its own 
analysis. This is done by taking an 
average course cost of $2,000 and 
dividing it by the number of employees 
that will go through the course in the 
average three- to five-year shelf life of 
the course. If a system only trained 20 
people a year over three years, that 
would be 60 trainees. Divided by the 
$2,000 cost, it averages around $33 
per person plus workbook. The cost 
analysis goes beyond hard dollars. In 
most systems this technology is used 
in addition to existing training pro-
grams, not as an alternative. If you fac-
tor in the time saved by trainers that 
could be applied elsewhere, flexible 
student hours and immediacy of train-
ing, it all adds up. 

There is no question that training 
has been propelled into greater impor-
tance. The only issue is how best to 
create, acquire and implement it. Lee 
lococca put it well: "In the end, it all 
comes down to three things—people, 
product and profit. People come first. 
Unless you've got a good team, you 
can't do much with the other two." CT 

Ground Rod Driver 
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Tools that work 
as hard as you do 

Over 20 years ago, the owners of 
Jackson Tools started installing cable 
systems and wiring homes that 
would be the first to receive a new 
wave of home entertainment. As a 
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construction tools rugged enough to 
stand up to your needs and demands. 
Today, Jackson Tools is 
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designing and manufacturing the 
highest quality tools for cable 
construction. And we back our tools 
with a 3 year replacement guarantee. 
Because you work hard, so does 

Jackson Tools. 

Contact us for these and 
other fine tools: 
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Cable Blocks/Pole Mounts 
Comer Blocks 
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Pole Brackets 
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— Ask Us About Our 3-Year 
Tool Warranty! 

Jackson Tool Systems, Inc. 
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Where does fiber fit in training? 
By Joel Welch 
Senior Technical Instructor 
Continental Cablevision 
New England Regional Training Center 

Many cable TV operators are mak-
ing major investments in fiber optics as 
a strategy to improve reliability and 
reduce costs over the long term. Train-
ing becomes a vital component in the 
success of fiber implementation. 

Since most operators have some 
type of technical training programs, the 
key issue becomes how to integrate 
new fiber-optic technology into these 
programs. Because no two training 
programs are alike, solutions may vary. 
This article will share some of the 
things we have learned in the past five 
years at Continental Cablevision's New 
England Regional Training Center. 

Our fiber strategy 
Fiber is key to Continental's strate-

gic plan for cable architecture in the 
1990s. In New England, we plan to 
triple our deployed fiber base to more 
than 4,300 fiber miles by 1993. 

The addition of fiber adds a new 
dimension to the system technician's 
scope of responsibility. We also have 
found that all employees need to 
understand the basics of fiber-optic 
theory so they can communicate clear-
ly both internally and with customers 
and the community. 

The New England Regional Training 
Center provides training for approxi-
mately 1,400 employees each year. Of 
the 35 courses offered, 10 now include 
fiber-optic theory. 
We began planning our fiber training 

strategy by addressing several key 
questions: 

• Who needs fiber-optic training and at 
what point in their careers do they 
need it? 
• How much do people really need to 
know about fiber optics? 
• Where does this learning fit in our 

current training curriculum? 
• What is the best way for people to 
learn? 
We discovered that interest in fiber 

was not limited to our technical staff. 
Because fiber has been heavily pro-
moted and publicized, almost every-
one—from customer service represen-
tatives to salespeople, installers, tech-
nicians and even our customers—have 
heard about it. 
We have always encouraged 

employees to learn how the entire sys-
tem fits together. Since many technical 
terms come up in daily conversation, it 
is essential that all employees have a 
basic level of understanding about 
what a headend does, how we receive 
signals, how signals are distributed to 
our customers, what amplifiers and 
taps are and now how fiber works. 

"Basic Cable Theory" is a half-day 
session that is included in all entry-
level courses at the training center. 
Employees from all disciplines—cus-
tomer service, sales and techni-
cal—begin with this common base of 
knowledge. The section on fiber has 
become a high point in the course. Par-
ticipants enjoy holding the fiber and 
bending it. They are amazed at its 
small size and their enthusiasm is evi-
dent. 

In addition to giving people an 
opportunity to see and touch optical 
fiber, the course covers the basics. 
What is fiber? Where does the light 
travel? What is the core and the 
cladding? How is fiber used as the sys-
tem backbone? Discussion is limited to 
general terms and seems appropriate 
for a basic level of understanding and 
common vocabulary. With this knowl-
edge, employees are able to communi-
cate the benefits of fiber and Continen-
tal's strategy as they interact with cus-
tomers and the community. 

Technicians, of course, need more 
specialized in-depth knowledge and 
skills. The training center provides a 

series of programs for technicians as 
they advance in their careers and 
become more technically sophisticated. 
This building-block approach allows 
people to acquire a more detailed 
understanding. We chose to integrate 
fiber training into existing programs at 
the appropriate level, as well as to 
develop one- to two-day workshops 
covering a variety of fiber-related top-
ics. 

System replicated for training 
Because people learn best through 

actual hands-on practice, we replicated 
a fiber-optic system at the center. We 
already had a satellite dish, headend, 
pole farm and prototype customer's 
house. With the help of Anixter, we 
added fiber-optic technology so that 
technicians could gain critical skills in a 
controlled training environment. 

Technicians who attend the two ser-
vice technician courses become famil-
iar with signal strength and the concept 
of the decibel. They have a basic 
understanding of amplifiers and the 
relationship between cable loss and 
the diameter of the cable. We add a 
discussion of fiber and how its charac-
teristics relate to these other areas. 
This raises more sophisticated ques-
tions, such as: 

• How does the light stay in the core? 
• What is it that produces the light 
energy? 
• How do I splice two pieces of fiber 
together? 

One key we have learned from past 
experiences with training is that partici-
pants need an opportunity to use their 
new knowledge. In this case, the par-
ticipants (either as a group, a team or 
as individuals) use a fusion splicer to 
join two pieces of fiber. In some class-
es, we also measure signals on the 
output of the AM system in the lab and 
see if there are any differences in pic-
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ture quality before and after. Many 
times participants walk away with their 
eyes wide in amazement, shaking their 
heads and smiling. To them, the con-
cept of fiber can be unbelievable. 

Maintenance technicians are usually 
at a point in their careers where they 
begin to have questions about theory 
and why things happen. They are 
familiar with sweeping and balancing. 
They have a fair understanding about 
what a modulator or processor does. 
Some may even be actively involved 
with headend maintenance. Many are 
familiar with system calculations and 
design. 
When fiber is introduced, they are 

able to relate some of their past train-
ing and experience with coaxial cable 
to this new technology. Here we intro-
duce basics about design philosophies. 
This would be an appropriate place to 
talk about loss budgets, lasers, the dif-
ference between an FM system and an 
AM system and other technical specifi-
cations. If they are to troubleshoot a 
system problem, they will need to know 
what areas are common to fiber and 
coax systems and in what ways they 
differ. Distortions and noise are two key 
areas that we cover. 

Prepare for emergencies 
If the fiber system were to fail in an 

emergency situation (in the middle of 
the night for example) the maintenance 
technician on call will be the first per-
son to respond. The cause may be 
headend- or hub-related problems or 
possibly a downed pole. 

Because these problems can affect 
thousands of customers, it is critical 

"We are committed 
to providing our 
technicians with 
fiber experience in 
as realistic a situa-
tion as possible." 

that the maintenance technician have 
the skill and knowledge to respond 
quickly to restore service. If a pole is hit 
that carries fiber transportation, it may 
cause problems in communities 20 
miles away. The person responding 
must know how to splice fibers and 
have the appropriate tools to get the 
system back on. 

The best way to be prepared for an 
emergency is to practice and that prac-
tice is best done before the problem 
actually occurs. Then there is no time 
pressure—the system is not really out. 
A "Fiber Restoration Workshop" pro-
vides this experience as part of our 
advanced technical courses. 

Training programs must be flexible 
and modifiable as technology changes. 
Nowhere is this more important than in 
a rapidly evolving industry such as 
cable TV today. As we develop new 
programs we ask what issues are 
going to become more important in the 
next few years. What changes in the 
industry will warrant modifications to 
the programs already in place? What 
topics are no longer critical? At the 
New England Regional Training Center 
we have replaced those materials and 
topics that are not absolutely needed 
with sessions on new technologies that 

are becoming more and more a part of 
our business. 

As our systems add fiber, they 
change the way they operate and the 
way they are structured. As a result, 
employees have new responsibilities. 
When should you start training people 
in new technologies? The answer is 
now. The training needs are both 
immediate and ongoing. 

Techs want fiber training 
Some in the technical community 

feel that fiber optics has been talked to 
death. On one level this may be true. 
But the people who will be working in 
the systems on a day-to-day basis, 
answering our customers' questions, 
maintaining the reliability and experi-
encing the rapid change will say they 
need and want fiber-optic training. 

Technicians need more sophisticat-
ed solutions. Most importantly, they 
need hands-on practice. They need to 
touch, to splice, to manipulate and to 
make mistakes now, not later. There is 
no better teacher than experience. We 
are committed to providing our techni-
cians with fiber experience in as realis-
tic a situation as possible, thereby 
allowing them to gain the skills they 
need before their lack of skills affects 
customers. We have developed as 
many different scenarios as possible 
so they can practice in the controlled 
environment our lab provides. In this 
way, we help them become proficient 
before proficiency really matters. 

Our employees are right—optical 
technology is amazing and exciting. 
We need to make sure they are trained 
in it. CT 
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Troubleshooting 
Jerrold line extenders 
By Jud Williams 
Owner, Performance Technological Products 

Several versions of Jerrold's JLE 
line extenders are currently in use. The 
distinguishing difference among them 

is the use of hybrids in some versions 
while others incorporate quads. Hybrids 
are complete RF amplifiers within 
themselves, while quads are transistor 
arrays requiring additional external 
components to be functional, making it 
necessary to test them in-circuit. 

Signal injection is an effective way to 
test quads, soldered-in hybrids and 
transistors. It involves isolating and 
examining each stage of an amplifier 
by injecting a signal into the input sec-
tion and observing it at its output. The 
signal produced by a sweep generator 
is inserted into the input of the circuits 
under examination so problems may be 
located without going through the 
tedious process of disassembling the 
amplifier. Note that the cable normally 
carrying the AC power is used for sig-
nal injection so the AC must be 
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switched off and the amplifier under 
test receives its voltage from a DC 
bench supply. 

Since no probes for inserting the 
signal into a circuit are commercially 
available, a description follows of how 
one may be easily constructed. Only 
four parts are required: a type GF-61A 
female bulkhead receptacle, an RG-
59U connector, a 1 1/4-inch piece of 
solid 18 gauge wire and a 1/2-inch 
piece of insulation stripped from a 
scrap piece of wire. 

Solder the end of the 18 gauge wire 
to the pin protruding from the GF-61A. 
Slide the insulation over the wire fol-
lowed by the RG-59U connector, which 
is screwed onto the GF-62A so the 
insulated wire protrudes through the 
RG-59U. (See Figure 1.) The 18 gauge 
wire is the correct diameter for inser-
tion into the attenuator/equalizer pins 
on the amplifier's PC board. When 
using the probe be sure that its outer 
surface is firmly in contact with the 
amplifier chassis so there is a good RF 
ground. 

The Jerrold JLE-5-6P-2W line 
extender serves as a good example of 
how signal injection works because it 
has two transistors followed by a sol-
dered-in hybrid and they are isolated 
from each other. As a first step, exam-
ine the circuitry to determine if there 
are any burned or damaged compo-
nents requiring replacement. Next, 
power and sweep the amplifier in the 
usual manner to observe its response 
and verify that the internal power sup-
ply is functioning properly. 

If further troubleshooting is indicat-
ed, remove all attenuators and equaliz-
ers, turn off the AC power and attach a 
bench supply adjusted to 24 volts to 
the B+ test point of the amplifier. The 
probes are attached to the cables con-
nected to the "RF out" and "RF in" 
(detector) terminals of the sweep gen-
erator. 

To test the transistors making up the 
first stage of the line extender, insert 
the probe containing the RF signal 
from the sweep generator into the 
attenuator pin adjacent to the first tran-
sistor. The probe that returns the signal 
to the sweeper's detector is inserted 
into the pin on the output side of the 
second transistor. (See Figure 2.) If the 
circuit is okay, the sweep will be fairly 
flat with a gain of about 18 dB. 

Next, move the RF probe to the pin 
connected to the hybrid input. Remove 
the test probe from the output cable 
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going to the sweeper detector and 
attach that cable to the amplifier's RF 
output connector. This allows the 
response of the hybrid to be observed 
without unsoldering it from the amplifi-
er. It is normally flat with a gain of 
about 30 dB. 

The JLE-6-400-2W, which contains 
one transistor and two quads, may be 
tested using the same technique. The 
transistor stage incorporating the slope 
control is tested first. It has a gain of 
about 5 dB. Next, both quads are 
checked together using the same 

method as the aforementioned hybrid. 
RF continuity of inactive sections of the 
circuit also may be tested using this 
same method. The major difference is 
that the attenuator of the sweep gener-
ator is set to 0 dB so the response 
curve may readily be observed. In the 
examples, response of each circuit has 
been viewed individually so any defect 
or malfunction is quickly isolated by 
use of signal injection. 

Next month I will explore some of 
the problems encountered when repair-
ing Jerrold line extenders. CT 
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the Show 

Must Go Off. 
Announcing the lowest cost 
complete solution to syndex and 
non-duplication requirements. 
Now you can comply with exclu-
sivity rules easily and eco-
nomically... with your own 
PC and ComSonics' new 
Orchestrator-I Remote 
Switcher. 
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bers syndex and non-du-
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system support. 
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you this much capability 
for so little. 

Whether the show 
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control of syndex schedul-
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on Orchestrator I, call 
ComSonics at 800-336-
9681. In Virginia, call 703-
434-5965. 
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Twenty questions for a first draft 

• 

By Rikki T. Lee 
Editorial Consultant 

Technical writing's a lot like the 
national pastime. You could end up on 
first, second or third base; it all 
depends on how much you put into 
your swing—the first draft. But unless 
you revise, you'll never reach home 
plate. So to help you score, here's a 
score of questions to ask yourself as 
you begin to rewrite your paper. 

1) I say, do you sound like a fuddy-
duddy? If you don't normally speak like 
a chap from the 19th century, then 
don't write like one. Remove such 
phrases as: "Albeit...," "It behooves 
you...," "Pursuant to..." and "It is incum-
bent upon us..." 

2) Did you actively avoid passive 
verbs? In front of another verb, a form 
of "be" can sting you. By focusing on 
the object of your work, you and your 
paper lose impact. Don't write: "The lab 
tests have been performed." Instead: 
"We performed the lab tests." 

3) Are your ducks lined up properly? 
It's not too late to check the validity of 
your facts and the conclusions you 
draw from them. Of course, this doesn't 
mean performing the experiment or the 
research over; simply compare the 
numbers with your original notes. 

4) Do I have to draw you a picture? 
Add substance to any generality; 
explain what you mean and use specif-
ic examples or analogies. "Lab techs 
must maintain performance and skill 
levels compatible with standard prac-
tice." So, give examples of these lev-
els. 

5) Are you man-handling? Eliminate 
gender when it isn't necessary. Use 
plurals or neutral words ("line tech," not 
"lineman"), or try to alternate genders 
in your examples. Watch it, man: "The 
tech must have his tools." Much better: 
"Techs must have their tools." 

6) Is your paper in for a bad spell? 
Unless you can alter your software, 
CATV terms are rarely in the spell 
checker. Consult a dictionary or tech 
glossary. Commonly misspelled words 
include heterodyne, addressability, 
converter, compatibility and VideoCi-
pher. 

7) Did you seek out the lines of your 
outline? Before writing, you should 
have done an outline—anything from a 
list of topics to connected paragraph 
summaries. If you have an outline, 
compare it to your draft. Be certain the 
paper maintains the same logical order. 

8) Have you charted your course? 
You can vastly improve your paper with 
illustrations that spotlight a fact or 
make something more understandable. 
If you think a visual can help, choose 
the type that best fits your pur-
pose—graph, table, schematic, photo, 
etc. 

9) Also, did you have the right con-
nections? Nothing confuses the reader 
like two consecutive paragraphs that 
don't mesh. So, start the second para-
graph with connecting words: "As pre-
viously described," "On the other 
hand," "However," "Also," etc. 

10) Could you say that one more 
time? Get serious with redundancies; 
they'll hurt you again and again. 
Instead, make sure every word has a 
job to do. Avoid these: new innovation, 
assemble together, close proximity, 
general rule, root cause, exact same, 
etc. 

11) Did participles leave you dan-
gling? Make a connection between the 
participle and the word after the 
comma. Bad: "After reviewing the 
research, Jim's approach was declared 
feasible." Good: "After reviewing the 
research, we declared Jim's approach 
feasible." 

12) Like, did you use slang? Except 
for emphasis ("You pays your money 
and you takes your chance."), avoid 
bad grammar, shortcuts or meaning-
less phrases. Instead of "intro," write 
"introduction." For "hopefully," use "I 
hope." Remove "basically" entirely. 

13) Yes, did you accentuate the pos-
itive? If it's not unlike you to doubly 
negate yourself, you're in a not unsmall 
group. Negative forms of words dilute 
the strength of your facts and argu-
ments. So, when positive words exist, 
use them. Any "un" is a bad "un." 

14) Are your major points stressed 
out? You want to emphasize certain 
sentences in your paper—OK. But 

there's a danger: The more you 
emphasize, the less anything you 
emphasize seems important. So use 
exclamation points, underlining and 
boldface sparingly. 

15) Are you in for the long haul? If a 
sentence runs too many lines, your 
reader will get confused and go back 
six times to read it. Here, shorter is 
sweeter. So vary the size of your sen-
tences and paragraphs; take those 
never-ending paragraphs and break 
them up. 

16) Does punctuation puncture you? 
Don't fear this one. When you find 
yourself asking if it's time for a comma, 
read the sentence aloud. Where you 
naturally pause, put the comma there. 
For other punctuation rules, go with 
your gut or consult a reference book. 

17) Have you nipped those cliches 
in the bud? After all is said and done, 
such well-worn phrases tend to wear 
thin. Time and time again, cliches are 
taken for granted by the reader—no 
thought is given to your words. 
Replace "old chestnuts" with what you 
mean to say. 

18) Can we come to an agreement? 
Make sure your plural (or singular) sub-
ject agrees with your plural (or singu-
lar) verb. A problem with prepositional 
phrases is (not "are") that they get in 
the way. Example: "A group of staff 
members always comes in late." 

19) Is that superdupercolossal or 
what? Don't hit your readers with gar-
gantuan (big) words; go for the minis-
cule (small) ones. If you love the the-
saurus, use (not "utilize") it to find 
smaller versions. (This rule usually 
doesn't apply to technical terms.) 

20) Have you omitted any? After 
you've cleared up the major problems, 
read the tech paper again to add any 
words that you might have forgotten in 
your haste. "There is reason to believe" 
differs from "There is no reason to 
believe"; which do you really mean?CT 

Author's note: This column received 
inspiration from William Satire 's "Fum-
blerules: A Lighthearted Guide to 
Grammar and Good Usage" (Double-
day, 1990). 
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CORRESPONDENT'S REPORT 11111N1011111 

IEEE 802.7 A standard 
for broadband LANs 

By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

Editor's note: Lockwood was a member 
of the IEEE 802.7 Standards Committee 
throughout its creation and was a member 
of the balloting committee for its approval. 

Finally, after five years, we have an In-
stitute of Electrical and Electronics 
Engineers (IEEE) and American National 
Standards Institute (ANSI) approved IEEE 
802.7 LAN (local area network) standard. 
The original reason for the creation of the 
802.7 standard was that many people 
were building broadband data and video 
LANs for IEEE 802.4 applications. Since 
many of the designers (being largely com-
puter people) had little or no experience 
with broadband networks (i.e., CATV) 
many incompatible networks were made. 
Therefore to correct this situation and 
standardize the broadband LAN design, 
construction, operation and maintenance 
the IEEE 802.7 group was formed. 
A brief definition of the 802.7 standard 

(as taken from the standard's abstract) is 
it "specifies the design, installation and 

test parameters for a broadband cable 
medium. The medium supports the com-
munication of IEEE 802.3b, IEEE 802.4, 
video, and narrowband radio frequency 
(RF) modem devices. The broadband bus 
topology consists of amplifiers, coaxial 
cable and directional couplers that create 
a full duplex directional medium. Inbound 
signals flow from user outlet transmitters 
to a central headend location. The head-
end processes the signals and then trans-
mits the signals via an outbound path to 
all the user outlets. The medium utilizes 
frequency division multiplexing (FDM), 
which supports the simultaneous co-
existence of services. Each service is 
assigned a unique inbound and outbound 
channel frequency." Definitions of the 
other IEEE 802 standards and a diagram 
of their relationships is shown in Figure 1. 

During the five years of 802.7 standard 
creation, fiber-optic applications in LANs 
have grown immensely, particularly for 
high speed data transmission; e.g., the 
ANSI standard FDDI (fiber distributed 
data interface), which has a 100 Mbps 
transmission rate while the 802 standards 
are usually limited to 10 Mbps (20 Mbps 

at the most) Some analysts believe that 
by the middle of the decade 24 percent 
of all LAN installations will be of one or 
another fiber format However, in my view, 
while no,: as large as anticipated at the 
start of the 802.7 standard five years ago, 
there wil always be application e‘ coax-
ial broadband LANs to requirements pre-
sented to system designers and oper-
ators. Asa matter of fact developments are 
progressing rapiey to use FDDi in many 
applications as a backbone network to link 
existing smaller or distributed LANs that 
are based on existing standards—e.g., 
802.3, 802.4 or 802.7. Another interesting 
development is the growth of a new 

MIMATIf. 
iiiñíi 

We'll show you how to make money at Booth #1379 

CHANNELMATIC, INC 
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The Industry's 
Technical Training 
Partner Since 1968  

For 22 years the National Cable 
Television Institute has taken the pain 
out of technical training for thousands 
of cable companies. NCTI offers a 
complete career path for cable televi-
sion technical employees at all system 
levels, as well as special interest cours-
es for specific training needs. 

Results-oriented technical training 

• Cost-effective 
• Easy to administer 
• Technically excellent 
• Consistent, planned curriculum 
• Self-paced learning 
• Written for cable employees by 
cable veterans 
• Doesn't take employees out of the 

field or require expensive trips to 
training facilities 

NCTI has a course for every level 
and interest 

Career Path Courses: 
Installer • Installer Technician • 
Service Technician • System 
Technician • Advanced Technician 

Special Interest Courses: 
CATV Fiber Optics • CATV System 
Overview • Broadband RF 
Technician • CATV Technology for 
Non-Technical Employees • CATV 
Technology for Industry Suppliers • 
Television Production 

Please rush me: 
A complete Training Kit with informa-
tion on all NCTI courses. 
More information on the following 
NCTI course: 

Name  

Title  

Company  

MSO affiliation  

Address  

City State Zip  

Daytime phone  

Mail this form to: 

National Cable Television Institute 
P.O. Box 27277, Denver, CO 80227 

(303) 761-8554 

Figure 1: IEEE 802 standards 

802.1 

802 2 

802.3 802.4 802.5 802.6 

P802.1 P802.1 describes the relationship among 802 standards and their relationship to 
the ISO Open Systems Interconnection Reference Model. This document will contain 
network management and interconnection standards. (Project currently under 
development.) 

802.2 IEEE Std. 802.2-1989 (ISO 8802-2), logical link corttrol protocol. 

802.3 International Standard IEEE/ISO/ANSI 8802-3-1989(E) Information Processing 
Systems—Local Area Networks—Part 3: Carrier Sense Multiple Access with Collision 
Detection (CSMA/CD) Access Method and Physical Layer Specifications, specifies 
an Ethernet-like LAN media, the physical layer and the media access control or MAC 
protocols. (Note: This publication replaces ANSI/IEEE 802.3 and it includes the ISO 
approved version of supplement ANSI/IEEE Standard 802 3a.) List, $65; IEEE 
members, $58.50. 

802.3 ANSI/IEEE Standard 802.3 b,c,d,e 1989 Edition Supplements to Carrier Sense 
b,c,d,e Multiple Access with Collision Detection (CSMA/CD) is the companion document 

to 8802.3-1989. It contains the new ANSI/IEEE-approved Supplement "d," MAU 
and baseband medium specifications for vendor independent fiber-optic inter repeater 
link (IRL). Be sure you have these supplements if you are ordering 8802.3-1989. 
Supplement "a" is now included in 8802.3-1989. List, $49.50; IEEE members, $44.50. 

802.4 Internal Standard ISO 8802.4: 1989 Information Processing Systems—Local Area 
Networks—Part 4: Token-Passing Bus Access Method and Physical Layer 
Specifications, deals with all elements of the token-passing bus access method and 
its associated physical signaling and media technologies. It specifies baseband and 
broadband media. The standard cites the electrical and/or optical and physical charac-
teristics of the transmission medium and specifies the electrical or optical signaling 
methods used. (Note This publication supersedes IEEE Standard 802.4-1985). List, 
$75; IEEE members, $67.50. 

802.5 IEEE Std. 802.5-1989 (ISO 8802-5), a ring utilizing token passing as the access 
method. 

802.7 802 7-1989 IEEE Recommended Practice for Broadband Local Area Networks, 
specifies the physical. electrical and mechanical characteristics of a properly designed 
IEEE 802.7 broadband cable medium. The characteristics described are intended 
as the minimum acceptable parameters for the design, installation and test of an 
IEEE 802.7 cable plant. Single and dual cable systems are soecified for the support 
of existing ISO 8802-3 and IEEE 802.4 broadband devices. List, $40; IEEE members, 
$20. 

fiber/coax broadband LAN manufacturer 
founded and managed by experienced 
CATV veterans—Broadband Networks 
Inc. of State College, Pa. One of its sug-
gested fiber/802.7 system configurations 
using equipment of its design and manu-
facture is shown in Figure 2. 
The average length of time for creating 

and accepting an IEEE standard is about 
three years. I believe one of the reasons 

for the extra time taken for this standard 
may have been due to the heavy tilt the 
membership of the 802.7 Committee had 
to the computer world. 

Coordinating 802.7 
with CATV standards 

In the seemingly innumerable drafts 
(there were a total of eight) early on I con-
tinually corrected specifications that were 



Discover a high-yield investment that can keep your cable system growing. 
Viewsonics offers a wide range of "F" and 

hard line amplifiers to 550MHz and 860MHz 
that will help solve long drop costs, low tap 
signals and multi-set demands. 

These amplifiers are an inexpensive way to 
add subscribers, thus increasing the value of 
your cable system. 

You can choose from over 30 indoor/out-
door models—and they all come with a five-
year warranty against manufacturing defects. 

So eliminate your costly line extenders and 
increase your return on investment with am-
plifiers that ensure a capital gain. 

PRODUCTS WITH is INTEGRITY 

170 EILEEN WAY, SYOSSET, N.Y. 11791 
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Figure 2: A Broadband Network Inc.'s fiber/802.7 LAN system configuration 
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different from CATV practices and/or Na-
tional Cable Television Association 
(NCTA) standards. However, several years 
ago when one of the drafts appeared likely 
to be submitted as a final standard recom-
mendation I was quite concerned since 
it differed in so many significant respects 
from accepted CATV standards and if ac-
cepted we would have created just 
another incompatible standard. 
I discussed this situation with Archer 

Taylor of Malarkey-Taylor and we brought 
this problem to the attention of the NCTA 
Engineering Committee. Should we or 
should we not make the substantial effort 
to provide the extensive changes neces-
sary to make the 802.7 broadband LAN 
standard compatible with CATV stan-
dards? It was decided by the committee 
that we should. Taylor and I took a large 
number of suggestions to an 802.7 Com-
mittee meeting in San Francisco. As an 
example of some of our submissions 
regarding a few of the many issues the 
following is but a brief excerpt: 

The maximum permissible composite triple 
beat level, relative to visual carrier level, can only 
be stated in terms of a definition based intrinsically 
on the method of measurement; and, whether or 
not the carrier assignments are harmonically 
related, or otherwise at precisely equal intervals. 
The -53 dB standard means little, even for design 
purposes, without proper definitions, which are 
carefully set forth in the NCTA Recommended 
Practices. Perhaps it is a minor point, but would 
it not be more consistent to use the positive carrier-
to-interference ratio for the composite triple beat, 
as in carrier-to-noise and Cil in satellite link budget 
analyses? The cable industry has fostered, willy-
nilly, the bad habit of specifying CTB backward 
in negative figures. 

Sec. 1.5 defines the channel energy (power) in 
the reference model as "NCTA TV Standard." The 
NCTA Standard noise power bandwidth has 
always been 4.0 MHz, not 4.2 MHz as used in Sec-
tion 2. NTSC (National Television Systems Com-
mittee) and FCC have, however, defined the base-
band video spectrum for the standard color TV 

"IEEE 8027—a LAN 
standard that is 
compatible with CATV." 

channels as 4.18 MHz. The difference in noise 
power is an insignificant 0.2 dB. Nevertheless, it 
would be more consistent to stick with the NCTA 
4.0 MHz standard for RF. 
The Definitions in Appendix B, pages 94-95, in-

correctly equate "slope" and "tilt." The difference 
is significant, and must be properly understood: 

• "Slope" is the gain (or loss) vs. frequency 
characteristic of cable, amplifiers and other 
devices. 

• "Tilt" is the relative level of multiplexed car-
riers with respect to a designated reference 
carrier. 

An amplifier with zero slope has a flat frequency 
response. The multiplexed carriers transmitted 
through an amplifier with zero slope may have 5 
to 10 dB tilt; i.e., the high frequency carriers-trans-
mitted at 5 to 10 dB higher output level than the 
low frequency carriers. In some cases, manu-
facturers specify a "block tilt" or"half tilt" or "true 
tilt." 

In Appendix A, page 82, dBmV is defined as 
"decibel referred to one millivolt; 0 dBrnV = 1 mV." 
On page 88, Appendix B, the definition correctly 
states that 0 dBmV is defined as 1 millivolt acmes 
75 ohms; but the previous sentence omits the 
essential 75 ohm part of the definition. 

Section 3.4.4 states that: "The limit of percep-
tion, based on subjective tests, corresponds to a 
luminance-chromi nance delay between 150 and 
200 ns." This is not correct. In the classical study 
on this matter, in the August 1971 Journal of the 
SMPTE, Anthony M Lessman, Bell Telephone 
Laboratories, reported that 150 ns delay was found 
to be imperceptible by only about 10-15 percent 
of the observers; 200 ns, by none. For 90 percent 
of the observers, 200 ns delay was "definitely 
perceptible, but only slight impairment to picture." 
This is for "shaped delay." About 75 percent of 
observers commented that 200 ns "flat delay" 
resulted in "impairment to picture, but not 
objectionable." 
The comments in Sec. 3.4.2 regarding leakage 

interference to vital services are now obsolete and 
incorrect. The FCC Second Report and Order in 
Docket 21006, adopted Oct. 1, 1984, and modified 
in June 1985, includes several principles of 
importance to data transmission. The NAV band 
(108-118 MHz) may now be used on cable without 
specific approval, providing all carrier frequen-
cies or signal components are offset by 25 ± 5 
kHz from any radionavigation frequency (in MHz) 
that is an even integral multiple of 0.025. Frequen-
cies in the band also may be used if the power 
level in any 25 kHz band, averaged over any 160 
microsecond period, is less than 10 -4 watts 
(38.75 dBmV), at any point in the system. 

Sec. 3.4.2 of the 802.7 draft, page 31, fails to 
mention the fact that the 225-400 MHz band also 
is restricted by FCC Rules with 12.5 ± 5 
kHz offsets for average power levels greater than 
38.75 dBmV. Power averaging may be a useful 
concept for data transmission either in the 108-137 
MHz band, or in the 225-400 MHz band. Broad-
band LAN users also should be aware of the 
leakage monitoring requirements imposed by 
FCC Rules, 76.610 and 76.614 on users of any of 
the aeronautical bands. 

Conclusions 
All of our suggestions were accepted 

and became part of the final standard thus 
accomplishing my original goal to create 
a broadband LAN standard that is com-
patible with CATV. As a matter of fact the 
IEEE 802.7 standard can be used for a 
CATV network design. (There is one minor 
signal level difference imposed because 
802.7 had to be compatible with levels 
specified in 802.4.) After we balloted and 
accepted the final draft it then became a 
matter of acceptance by the IEEE general 
standards organization and subsequently 
by ANSI, all of which ultimately did occur. 
Finally success and FINIS. CT 

Ordering information for published IEEE 
standards is available from the IEEE Stan-
dards Department, 445 Hoes Lane, PO. 
Box 1331, Piscataway, N.J. 08855-1331, 
(800) 678-IEEE. If one wanted the com-
plete broadband LAN standards, order 
IEEE 802.3b, 802.4 and 802.7 
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The Leader in Off-Air Antennas 
is Taking a Hard Line in 
Distribution Electronics. 

Lindsay's off-air antennas are the standard of 
performance in CATV systems. Now, Lindsay is 
setting the standard again with its Hard Line 
distribution electronics. 

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

• 100% tested to assure reliability. 

• Local stocking for rapid delivery. 

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

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

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

To find out more, write Dave Atman at 50 Mary St. West, 
Lindsay, Ontario, Canada K9V 457 or call (705) 324-2196 

See us at the Western Show, Booth 25. 
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CT's LAB REPORT 11111111 

Hewlett-Packard's 
HP 8591A 
spectrum analyzer 
By Ron Hranac 
Senior Technical Editor 

Many of us cut our "spectrum analyzer teeth" on Hewlett-
Packard's older analog spectrum analyzers. The last HP 
analog spectrum analyzer that had cable TV in mind was the 
HP 8558B equipped with an optional 75 ohm input and cali-
bration in decibels per millivolt (dBmV). A few years ago the 
company introduced its Model HP 8590A—a digital display 
microprocessor-controlled instrument—as a replacement for 
the workhorse HP 8558B. Two things set it apart from other 
equipment on the market: It was available with an optional 
CATV measurement software package built-in (including a 
75 ohm input) and it cost less than its analog predecessor. 
The HP 8590A evolved into the HP 8590B, and now an even 
more advanced unit—the HP 8591A—is available that has 
yet more capabilities. 

Before going much further, I'd like to take a moment to 
define what a true spectrum analyzer is. A number of manu-
facturers sell what are purported to be spectrum analyzers, 
but are in fact spectrum monitors. In general, a spectrum 
analyzer has the ability to select among various resolution 
bandwidths, which in effect allows changing the IF band-
width with different internal filters. As well, the vertical scale 
can be either logarithmic (e.g., 10 dB, 2 dB, 1 dB per divi-
sion) or linear, and the frequency span per division can be 
varied over a range from zero to several MHz or more per 
division in selectable steps. Besides these differences, a 
spectrum analyzer will usually cost quite a bit more than a 
spectrum monitor. 

This report primarily covers just the CATV measurement 
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functions of the HP 8591A spectrum analyzer, since there 
isn't enough space in this column to highlight all of its capa-
bilities. (HP supplies two three-ring binders with the HP 
8591A comprising several hundred pages that do the job 
quite nicely.) Microprocessor-based operation allows most 
analyzer measurements to be made by pressing a few but-
tons, simplifying measurement tasks and reducing the 
chance of operator error. The CATV-specific software avail-
able for the HP 8590 series of analyzers literally turns the 
host equipment into an easy to use dedicated CATV test 
instrument. 

The product 
The HP 8591A s one of the family of HP 8590 spectrum 

analyzers; the HP 8590B and HP 8591A both cover 9 kHz to 
1.8 GHz, and the HP 8592B and HP 8593A operate to 22 
GHz. The RP 8590B and HP 8592B are more economical 
"basic" versions; the HP 8591A and HP 8593A are quite a bit 
more sophisticated, but reasonably priced considering that 
many of their capabilities are normally found only on far 
more expensive analyzers. All share the same portable case 
(13.25- W x 7.25 - H x 18.12 - D) and can be configured for 
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CER_F UPGRADE MODULES* 
*JERROLD COMPATIBLE* 

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

CONVENTIONAL "P2" (SINGLE OUTPUT HYBRID), HIGH GAIN ALC/ASC MODULE OR POWER DOUBLER 
• High gain, complete modules or "kits" 
• Low cost 
• Reduces Input equalizer by 6dB to 7dB 
• 46dB or better carrier to noise on all designs 
• Stops low end roll off 
• Available in 300 MHz, 330 MHz, 400 MHZ, and 450 MHz 
• Compatible with SCD-2W's, ST-20 housings, SPP or QRF power packs 

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

ERF 

OSP 
CONVENTIONAL 

$245.00 • e 
• o 

o 
FLATNESS BOARD 

(031,0nah 

t 
PAD 

p2  

11111 DUAL PILOT 
AUTOMATIC !RUNK MODULE 

MODEL CISP2 

-23-27 VDC 50 - â MHz OSP2 
POWER DOUBLER 

$295.00 AUTO 
SLOPE • 
-fa e 

(ALSO AVAILABLE... MANUAL $150.00 or $200.00) 

300 MHz 330 MHz 400 MHz 450 MHz 

MODULE DESCRIPTION OSP2 300 OSP 330 OSP 400 OSP 451: 

PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL 

Passband MHz 50-300 50-300 50-330 50-330 50-400 $0.400 50-450 .4).450 

Flatness t dI3 02 02 0.2 0.2 0.25 0.25 025 0.25 

Mtn Full Gam dB 29 or 30 29 or 30 29 Al 30 29 or 30 30 30 30 30 

Gam Control Range dB 8 8 e e 8 8 8 e 
SlopeControl Range AB -1 to -7 .1 to .7 -1 to -7 -I to -7 -2 to .8 .2 to -8 -2 to -8 -210.8 

Control Pelots 
ASC: Turned IA Cr, 

Oper. Range dB Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable 

AGC• Turned to Ch. 4 4 4 4 — — — — 

Oper. Range dB Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable 

Return Loss dB 16 16 16 16 16 16 16 16 

Nome Flgure dB 6 6 6 6 6 6 6.5 6.5 

Typmal Ope, 
Level dBmV 34/30 34/30 34/30 34/30 35/30 35/30 35/30 35/30 

DIstorbon at C/CTIEI .93dB -88dB -920B .87dB .9108 -86dB -89dB .840B 

Typmal Oper. XMod -94dB .89dB -930E1 -88dB .91dB .860E1 -8908 -84dB 

levels 2nd order -85dB -8208 .85dB -82OB -85dB -820E1 -850B -82dB 

DC Remarernent mA 
at .23 UDC Note 1 630.730 420-500 630-730 420.500 650-750 430.500 650.750 430-500 

Note 1: DC requirements are stated as typical to maximum. 

Note 2: Specifications should be referenced to the modules, not the connector chassis. 

QRF POWER DOUBLING AMPLIFIER MODULES are designed with parallel output integrated circuit gain blocks or single 
power doubler hybrid, which provides 5dB to 10dB improvement in distortion performance, in addition to increased 
reliability. 

The 450 MHz amplifier modules provide performance characteristics comparable to 330 MHz products. 

All power doubling amplifier modules offer superior heat sinking in the newly designed one piece extruded aluminum 

modules available only from Quality RF Services, Inc. See us at our reps, RMT, Booth 1435. 

(Quality RF Services is not a sales agent for Jerrold Electronics) ALSO AVAILABLE Reader Service Number 66 

ACCESSORIES • EQUALIZERS AND PADS • REPAIR SERVICE • REPAIR SUPPLIES (PARTS) 

QUALITY R.F. SERVICES, INC. (IN FL.) 

1-800-327-9767 850 Park Way, Jupiter, Florida 33477 1-800-433-0107 
FAX (407) 744-4618 (407) 747-4998 
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"The HP 8591A can be given dif-
ferent 'personalities' by loading 
software into the analyzer 
through its front panel read/write 
memory card slot." 

CATV-specific measurements using ROM-card download-
able software. 

The HP 8591A weighs about 32 pounds, and will operate 
from 115 VAC or 230 VAC (rear panel switchable). For true 
portable use, the company has a separate battery operated 
inverter-based AC power source that will operate the HP 
8591A or any other AC-powered instrument up to a 200 watt 
load. 

The HP 8591A can be given different "personalities" by 
loading software into the analyzer through its front panel 
read/write memory card slot. The CATV software is one 
example of a user-loadable personality. It is stored on a bat-
tery-backed ROM memory card that is about 3/32" thick and 
the size of a regular playing card. Battery-backed 32 kb 
RAM cards also are available that provide a convenient way 
to store instrument states, screen traces, amplitude correc-
tion factors and programs. Even without using the card 

read/write functions, 50 traces and instrument states can be 
stored in internal memory. 

By itself the HP 8591A is a pretty versatile spectrum ana-
lyzer even without user software. Microprocessor control 
allows over 100 instrument functions to be controlled by front 
panel push buttons and menu-driven soft keys. Complex 
tasks such as determining 6 dB points or making third-order 
measurements are one-button operations. It also incorpo-
rates FFT (Fast Fourier transform) that can turn a zero span 
time domain display into a very low frequency spectrum dis-
play. This allows measurements as close as 1 Hz to the car-
rier; the CATV hum measurement function uses this feature 
to characterize 60 and 120 Hz power line components. With 
the right options, this analyzer can be connected to a com-
puter or used as a marker-driven demodulator. (This second 
feature is nice: just center a marker over an unknown signal 
and turn the AM/FM demod function on and listen to the sig-
nal with the analyzer's speaker.) 

The CATV personality adds several automated cable TV 
specialty functions. Included are a channel tuning function 
that can be set to NTSC standard, HRC, IRC, over-the-air 
VHF and UHF, as well as PAL and SECAM channels. Other 
one-button CATV-specific measurements are visual and 
aural carrier levels, carrier-to-noise, hum, cross-mod, CTB, 
video depth of modulation, system frequency response, and 
a separate beat measurement function for CSO or various 
discreet types of intermodulation. The CATV software also 
provides a function called minimum hold that is useful for 
identifying low level beats in the presence of video modula-
tion, a task that is usually difficult or impossible on most digi-
tal display spectrum analyzers. 

The unit tested was equipped with Option 001 (75 ohm 
input) and had the HP 85711A CATV measurement software 
loaded in. Other options included a built-in precision fre-
quency reference (Option 004), fast time domain sweep 
(Option 101), AM/FM demodulator, speaker and TV sync 
trigger (Option 102), an RS-232 interface (Option 023), a 
front panel cover (Option 040), an RS-232 cable (HP 
13242G), and an RS-232 ThinkJet printer (HP 2225D). 

This configuration totaled up to a fairly substantial 

(Continued on page 109) 

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. 

V 

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

Toll-free 800-562-9378 
Fax (216) 322-0321 
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Actual screens from the LANguardTM system 
depict topology and sweep analysis displays. 

AM is vendor independent, providing components 
for virtually every CA TV configuration. 

LANguarcr 
Status Monitoring 
Using LANguardTM can mean the difference between facing irate 
subscribers due to prolonged service down time and having satisfied 
customers enjoying quality reception with minimal interruptions. 

LANguard'sTM ability to spot trouble before it becomes a problem is 
due to its many sophisticated, yet easy-to-use features including: 

J Support For All Amplifiers and Power Supplies 

J Auto Sweep and Spectrum Analysis 

J Agile Frequency Monitoring 

J Ability To Monitor Multiple Systems Simultaneously 

plus much more.. all without interrupting your signal. 

With regulation on the horizon, you realize the importance of service 
excellence.. and you can see the savings potential that comes with 
knowing exactly where breakdowns occur. More importantly, you 
have the peace of mind knowing that you can catch probhems before 
they occur as LANguardTM watches each of your signals n relation-
ship to the specifications you define. 

LANguardTM status monitoring has a proven track record with many 
large corporations that depend on their network's integrity (downtime 
can literally cost them thousands of dollars per minute). 

If you would like this kind of quality assurance for your CATV 
system. call us at (215) 536-1354 today. A FREE demo diskette is 
available that shows you, first hand, how powerful and how simple 
LANguardTM is to use for status monitoring excellence today... 
tomorrow...and for many years to come. 

 IIIMMMIMUMMINEIMMeMMIIMMfflele 

Av AM Communications, Inc. 
1900 AM Drive 
P.O. Box 9004, Quakertown, PA 18951-9004 
Phone: (215) 536-1354 Fax: (215) 536-1475 

See us at the Western Show, Booth 9. Reader Service Number 68 
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CT's Lab Report 
(Continued from page 104) 

$19,198, not including the special H81 option that displays a 
demodulated NTSC picture on the CRT and provides a rear 
panel video monitor output. The base HP 8591A is $12,625 
and comes standard with a memory card reader; there is no 
charge for the 75 ohm input option, and the CATV measure-
ment software card is $600. (For those who are a little more 
budget-conscious, the not-quite-as-fancy HP 8590B includ-
ing an optional memory card reader, CATV software and 75 
ohm input is a more modest $10,970.) 

Lab measurements 
As specified, the channel select function can be set to the 

common CATV channelization schemes. Any channel from 
1-99 can be chosen by entering its EIA number; the display 
is automatically set so that the full screen width is 6 MHz 
and both the visual and aural carrier are shown. The HAG 
and IRC channel assignments are the older non-offset fre-
quencies, but that does not seem to cause any problems 
because the horizontal display resolution is 600 kHz/division 
in the channel select mode. 

After selecting a desired channel, its visual and aural car-
rier amplitudes can be measured by pressing the "carrier 
level" soft key, resulting in a display shown in Figure 1. A ref-
erence carrier level of +3.5 dBmV was used to check the 
analyzer's accuracy: With video modulation present the HP 
8591A read +3.2 dBmV and with modulation removed it read 
+3.3 dBmV (we tried other levels with similar results). HP's 
spec is ±2 dB, which was easily met. The minimal difference 
between modulated and unmodulated readings indicates a 
good peak detector. 

The depth of modulation function requires that VITS be 
present for greatest accuracy, and when compared to a 
known reference we found the HP 8591A read within 0.5 
percent (Figure 2). HP's spec for this measurement is ±2 
percent; it, too was easily met. One new feature in the latest 
CATV software version is the ability to measure depth of 
modulation on a single line of video. We selected line 17 and 
let the analyzer measure depth of modulation again; in this 
mode it read about 1.5 percent high, still within spec. 

One standard capability of the HP 8591A is a built-in fre-
quency counter function. This particular analyzer had the 
precision frequency reference option, which allows even 
more accurate frequency counter measurements (Figure 3). 
While not a CATV software function, it is a feature that can 
be useful in system measurements. We found its accuracy to 
be within 150 Hz over the 50-650 MHz range. 

An automated 750 MHz Matrix (Dix Hill) system in Jones 
Intercable's corporate engineering lab was used to check the 
accuracy of the HP 8591A's distortion measurements. Carri-
er-to-noise was within 0.2 dB of the lab reference, CTB read 
1.9 dB higher than the reference, and OSO (using the addi-
tional beat measurement function) read 1.6 dB lower than 
the reference. All of these were made using an external 
bandpass filter, and all were within spec except for the CTB 
measurement; it was out of spec by 0.65 dB. 

Cross-modulation measurements are a controversial sub-
ject (see Earl Langenberg's article on the same subject in 
the November 1990 issue of CT). The spectrum analyzer 
measures it differently than the Matrix does, resulting in a 6 
dB difference between the two. Taking that into account, the 
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reading was within 0.8 dB of what was expected. We didn't 
get a chance to check the accuracy of hum measurements 
on this particular analyzer, but when I evaluated a CATV 
software-equipped HP 8590A a few years ago, its hum mod-
ulation accuracy then was Wthin 0.2 dB. 

The final CATV function checked was frequency response 
measurement. This is in effect a "sweepless sweep" that 
uses system carriers for the measurement. An initial refer-
ence—for example, the headend—is stored in memory, then 
subsequent measurements are compared against the refer-
ence. This technique is limited in portions of the spectrum 
where no carriers are present, but is fairly accurate where 
there are carriers. This function can accommodate scram-
bled channels, since the analyzer sweep rate can be slowed 
down to catch unsuppressed vertical sync pulses. We found 
it to be within spec in portions of the spectrum where carriers 
were present, but misleading "spikes" can occur where there 
are no carriers (Figure 4). 

Comments 
If you have ever made measurements with an older ana-

log-type analyzer, you can certainly appreciate the difficulty 
of many of those measurements. Hewlett-Packard's HP 
8590 series equipped with CATV software reduces the most 
complex of those measurements to pushing a few buttons. I 
have run across some who have been a little reluctant to 
give up the comfort of an analog display in exchange for a 
digital one, though. This is understandable, but the features 
in the HP 8591A are able to work around the digital display 
limitations common in some equipment. Do you remember 
all of the manual steps and adjustments necessary to cali-
brate the older analog analyzers? The self-calibration fea-
ture makes this an easy one- or two-button process. 

Furthermore, the HP 8591A takes much of the user intimi-
dation out of analyzer measurements by having the ability to 
load instrument personalities such as that provided by the 
CATV software. All of the normal spectrum analyzer func-
tions are retained, allowing quite a bit of versatility in one 
unit. If you want to sweep filters and other passive devices, 
an optional built-in tracking generator—either 50 or 75 
ohm—is available. The use of the low cost ThinkJet printer 
and RS-232 interface does away with a scope camera and 
messy film, too (all of the figures accompanying this article 
are ThinkJet plots of the analyzer's screen). And should you 
need to label the screen plots, the HP 8591A has user-
selectable screen titling including date and time. 

For more information, contact Hewlett-Packard at (800) 
752-0900, ext. 1937. CT 
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Service. It's more than a word. It's how 

we do business. 

For instance, Jerrold field personnel 

are already in the field, not dispatched 

from the other side of the country. We 

guarantee a field engineer will respond 

and be there when you 

need him. What's more, our 

toll-free hot line service 

Some call it service. 
We call it 

getting things done. 
(1 800 JERROLD) puts you in touch 

with engineers who can troubleshoot 

most problems right over the phone, 

completely free of charge. 

For addressable launches and 

installations, no one offers our level of 

knowledge and expertise. We'll train 

your personnel and advise you on all 

available alternatives. Then stay with you 

until the system is operating to your 

satisfaction. 

At Jerrold, service is everybody's 

responsibility. It's a pledge we've all 

made. To experience it for yourself, call 

1 800 523-6678. 

Reader Service Number 81 
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Oscilloscope 
The Model 9430 digital, 10-bit, dual-

channel oscilloscope was introduced 
by LeCroy. It provides a bandwidth up 
to 150 MHz, extra-high sensitivity up to 
20 p.V/div and state-of-the-art ±1 per-
cent DC accuracy. Signals are cap-
tured with two independent (one for 
each channel) 10-bit ADCs. These can 
sample repetitive phenomena at up to 

4 gigasamples per second and single-
shot signals at up to 100 megasamples 
per second. 

Filtering and averaging techniques 
can be used to increase resolution by 
up to eight times (or from 10 to 13 bits). 
The unit can also be expanded with the 
installation of firmware to perform FFT 
spectrum analysis. According to the 
company, this turns the oscilloscope 

SIMULSAT® Sees Them All 
si • mul • sat (si 'm'l sat') n. [for SIMULtaneous 
SATellite reception] 1. Receives 35+ satellites. 
2. Eliminates need for antenna farm. 

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

• Earth Station Heating Systems 
• Parabolic Antennas-1.8-32 meter 

SIMULSAT 

RECEIVES 35+ SATELLITES. 
SIMULSAT antennas can view all 
domestic satellites at once, with 
uniform performance on each 
satellite. SIMULSAT antennas can 
see from Satcom IR (139° W) to 
Spacenet 11 (69° W). 

THE ANTENNA FARM 

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

VS. 

Expanded 70° View Arc • C-Band • Ku-Band 

Antenna Technology Corporation 
1140 East Greenway, Suite #2 
Mesa, Arizona 85203 
(602) 264-7275 
Telex: 187217 - Intelex 
FAX # (602) 898-7667 

See us at the 
Western Show, Booth 705 
Reader Service Number 70 

into a spectrum analyzer with a dynam 
ic range of up to 80 dB. 
Reader service #141 

Set-top terminal 
Scientific-Atlanta introduced its 

Model 8602 PAL set-top terminal for 
the U.K. market. Features include step-
by-step on-screen instruction, direct 
channel access and color-coded, easily 
identifiable keys. In addition, the prod-
uct offers direct channel access from 
the set-top's keypad as well as the 
remote. It contains baseband, stereo-
compatible volume control circuitry with 
an on-screen indication of volume lev-
els. 

The unit comes ready to handle pay-
per-view purchasing activities with a 
one-touch "buy" function. It can be 
upgraded for impulse PPV. The final 
design concept uses multiple AM fiber 
nodes with up to 12 dB optical loss in 
each fiber trunk. The output of each 
laser transmitter is optically split a num-
ber of times with an average of three 
receivers for each transmitter and the 
nodes feed cascades of up to three dis-
tribution amplifiers using a combination 
of parallel hybrid and feedforward elec-
tronics. 
Reader service #140 

Test filter 
The Model 7056 super selective 

CATV test filter by Microwave Filter iso-
lates a 10 MHz spectrum in hyperband 
for testing of composites and triple 
beat. The 3 dB passband is 437-447 
MHz and models can be made with 10 
MHz passbands anywhere in hyper-
band. 

The 60 dB stopbands are 0-434 
MHz and 450-550 MHz and impedance 
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is 75 ohms. Connectors are type F. 
The case measures 3.25 x 11 x 30 
inches. 
Reader service #139 

Amplifier 
Ameritron announced its AL-811 lin-

ear amplifier that uses three 811A 
tubes to deliver 600 watts PEP or 500 
watts CW from 160-10 meters. Accord-
ing to the company, easy modification 
instructions for 10/12 meters operation 
requires presentation of valid amateur 
license. 
A Pi-network tuned input circuit 

matches the tubes to 50-ohm exciters. 
Dual illuminated meters are said to 
give a complete picture of the operat-
ing condition. One meter gives a con-
tinuous reading of grid current and a 
second switchable meter allows moni-
toring of high voltage and plate current. 
Reader service #138 

Power meter 
Sadel R&D introduced its Sadel Lite 

miniature fiber-optic power meter. It 
has a single LED bar graph display 
and a dynamic range from +1 dBm to 
—23 dBm with flashing over negative 
range. It is switch selectable from 850 
nm to 1,300 nm. It is battery operated 
via a momentary pushbutton switch. 
Reader service #137 

Fault locator 
The Model CCR-4 fault locator for 

coaxial cable is available from Clic 
Instruments Ltd. The unit is a step-rise 
time domain reflectometer. It locates 
and identifies impedance mismatches 
on coax with a display resolution to 3.5 
inches and a maximum range to 3,000 
feet. It can locate taps, splitters, traps 
and filters, poor splices, bad connec-
tions and partial shorts and opens. 

It displays a line response on a 
graphic, backlit liquid crystal display 
(LCD). Features include an extended 
operating temperature range, keypad 
control, online help information, 75 
memory allocations, computer assisted 
calibration and analysis of cable char-

Applied Instruments has the first full range digital hand held signal !eve( 
meter on the market. Plus, it's half the size and weight cf the signal level 
meters you're currently using. An impressive feature consid-
ering its capabilities. Zero key-stroke functions like simuita- 782-4331 
neous relative audio carrierAideo canier amplitude and 
battery condition displays. User-friendly attributes like an auto up-ranging 
attenuator, eight field programmable frequency settings, full range chan-
nel tuning, separate operating and charging circuitry, auto shut down, last 
setting memoiy, and a weather resistant case. The Applied Instruments 
signal level meter is available in 50-600 MHz. 1-600 MHz. or 1-860 MHz 
versions, and comes complete with earning case and other accessories. 
To get more information on the first full range digital hand held signal level 
meter, call Doyle Haywood at Applied Instruments, or write today for our 
full color brochure. • 

Applied Instruments, Inc. 
5234 Elmwood Ave. 
Indianapolis, IN 46203 

APPLIED INSTRUMENTS. INC. 

BROADBAND COMMUNICATION INSTRUMENTATION 

Reader Service Number 71 

acteristics and an RS-232 port for 
downloading to a computer or printer. 
Reader service #136 

Redundancy switch 
Fairchild Data Corp. introduced its 

Model MS291 1:1 redundancy switch 
that provides automatic redundancy 
switching of modems for satellite data 
transmission applications, primarily at 
remote sites. It can be used with 
domestic and international open or 
closed networks and provides indepen-

dent 1 1 transmit and receive switching 
of both baseband terrestrial inputs and 
IF signals. It is designed to switch ref-
erence clocks when the Tx signal 
clocks out the Ax buffer and therefore 
does not need to switch the entire 
modem. Only the individual transmit or 
receive channel that fails has to be 
switched. 

The front panel of the unit or a serial 
RS-485 communications link can pro-
vide complete monitor and control. A 
parallel control input permits either TTL 
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or relay closure control. Power can be 
AC or DC. The front panel uses a 
combination of keys, LEDs and a seg-
mented display for ease of use. 
Reader service #135 

Laser source 
Noyes Fiber Systems introduced 

its Model OLS2-1300 laser source. It 
is a hand-held adjustable unit for test-
ing fiber-optic cable attenuation at 
1,300 nm. When the company's 
OLS2 is used in conjunction with the 
OPM 1-3 optical power meter it can 

prequalify fiber for operation at 1,300 
nm. The unit is available with an FC 
connector. 
Reader service #134 

Attenuator 
EXFO E.O. Engineering's Model 

FVA-80 variable attenuator allows both 
single-mode and multimode fibers to 
be used out of the same unit. Features 
include 65 dB of range, .05 linearity, 
0.01 dB/step, a low back reflector 
option and 850/1,300/1,550 nm calibra-
tion. 

NOT ALL TDRs ARE 
USER FRIENDLY. 

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

Not so with RISER-BOND 
INSTRUMENTS' TDRs. 
"High Tech Simplicity" 
means COST EFFECTIVE 
cable fault location. 

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

Model 1210 TDR, 
Cable Fault Locator 

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

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

Only $4,395 complete! 

-RISER-BOND 
INSTRUMENTS 

See us at the Western Show, Booth 158. 

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

Reader Service Number 72 

In Canada Contact: ORGLIS TELECOM 1 (800) 363-1888 

Powering is through line voltage and 
a built-in battery. It is said to be ideal 
for BER testing, ATE testing, system 
analysis, etc. It has linearity of ±0.05 
dB from <-3 dB to -65 dB, 0.01 dB res-
olution, repeatability or ±0.01 dB. Its 
program mode allows up to 60 attenua-
tion levels to be executed by the unit 
with a delay of one second to one hour 
between each allowing BER to be sim-
plified and automated, according to the 
company. 
Reader service #132 

Analyzer brochure 
A brochure covering the Model 

TR4173 spectrum analyzer is available 
from Advantest. It details features and 
functions for GaAs amplifier and radio 
tests as well as applications for photon-
ic devices. Sample screens are pic-
tured to demonstrate the functions of 
the unit. Technical specifications for the 
unit are also outlined. 

The spectrum analyzer itself con-
tains a built-in tracking generator, 
which enables the user to measure 
amplitude characteristics from 100 kHz 
to 4.5 GHz and phase, group delay and 
impedence characteristics from 400 
kHz to 4.5 GHz. The product can mea-
sure noise from analog semiconductor 
devices and low-level electromagnetic 
interference generated by electronic 
devices. 
Reader service #133 

Cable tie 
Sachs' Model SC053 aluminum 

cable tie is designed to support the 
coaxial drip cables on the strand, in the 
pedestal, lock box and along the wall in 
single family units and on MDU appli-
cations. 

Made of malleable aluminum the 
ties are fire retardant and meet fire 
code. According to the company they 
can be used over and over and will not 
kink or crush the cable, which elimi-
nates the chance for sheath or dielec-
tric damage. 
Reader service #131 
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r, CLASSIFIEDS/BUSINESS DIRECTORYIIIIIIIIIII 

• 

Ge" Visio 
"Communication You Can See" 

• C.A.D. Drafting Service 

la Project Cost Analysis 

10102 Hwy 105 W 

Montgomery, TX 

77356 

III Engineering 

II Construction 

David Christy 
409-588-2099 

519 E. Center 

Sikeston, MO 

63801 

JOHN JAMES CATV SERVICE 

Specializing in.. 
ihieadend Proofs 

'Repairs 
'FCC Offsets 

1218 Franklin Cit., NE. 
Atlanta, GA 30324 404-636.1031 

JAMES KAMINSKI DIRECTOR OF MARKETING 

AND DEVELOPMENT 

Tixralibur (fah (tIonintunications,31itb. 
37 SYCOLIN ROAD, S.E. 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION 

SPLICING • POST/PREWIRES - INSTALLATIONS 

AERIAL CONSTRUCTION - CLI DETECTION AND REPAIR 

FAX (703) 478-8818 (703) 777-5905 

IMP 

Consulting and 
engineering services 
in telecommunications 

Rob Yates, P. Eng. 
Director - Studies 

DTI Télécom Inc. 
2055. Peel St., Suite 325 

Montreal [Quebec] 

H3A 1V4 

1514] 845-3205 
Telex: 05-24241 
Fax: (514) 845-4E151 

Michael J. Vernon 
Pres. 

Preston (Butch) Lammed 
V.Pres. 

2052 Idlewood Rd. • Tucker, Go. 30084 
(404) 939-9039 • FAX (404) 939-8586 

e 
ENGLISH 
ENTERPRIZES 

THE INSTALL 

PEOPLE 

P.O. BOX 4515 
Orlando, Florida 32853 
1.4074594511 

0 

0 

'SERVING THE 
INDUSTRY 
SINCE 1974' 

UN 
Audis 
Installations 
Drop Transfer 
Prewlre/Postwire 
Underground/Aerial 
construction 
Fiber Optics 

CATV DESIGN 

ASSOCIATES, INC. 
• Design 
• Strand Mapping 
• As-Built Mapping 
• System Analysis 

• AutoCad Drafting 
• LinexCad Drafting 
• Cad Training/Setup 
• Drafting Services 

3100 S. LANAR, SUITE 101, AUSTIN, TX 78704 

STEVE WILLIAMS (512) 444,2461 DOUG BURNS 
President Vice President 

For Aerial and 
Underground 
Construction 
Services 

Est. 1972 

"Fiber 
Optic 

Specialist" 
Kennedy Coble Construction, Inc. Reidsville, Georgia 
(P.O. Box 760) 30453, (912) 557-4751 WATTS 1-800-673-7322 
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(JAEN CONTRACT INSTALLERS, INC. 
INSTALLERS/ UHF Radio Eoutoped 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 

SYSTEMS WEST 

22 Banyan Tree • Irvine, California 92715 
(714) 857-2885 

• CAD Design & Drafting: 

Strand Mapping 

- Digitizing • Scanning 

- Sales • Service • Training 

Engineering CAD Software: • 

RF System Design 

AutoCAD Tools: 

RF 8c Strand Builders • 

The CAD Professionals 

See us at the Western Show, Booth 1456. 

VIDEO PAGE GENERATOR  

rouceroNE C69 EPROM CART 
AUDIO & NTSC MODEL VIDG 

VIDEO OUT .41 $189.95. 
DISK DRIVE—, ComplobRE er  
OPTIONAL ggurgg o • 

  °MAE 

TSDO TOUCHTONE DECODER 8. QUAD RELAY CONTROL 

110E37 

eE31 .1m. 
e• 

TWOS 89.95 QUAD $ 99.95 

4 R.F. RELAYS $179 95 

° 

717;4'1= 

DIGITAL 

VOICE 
RECORDER 

$179.95 

*** LOW COST SYNDEX SOLUTIONS *** 
064 MULTI-PAGE VIDEO 8 R.F.GENERATOR AUTOBOOT EPROM CARTRIDGE 
outputs fiTSC COLOR VIDEO& ch. 3/4 R.F.** "EPROM PROGRAM CART gives high 
resolution multi -page display • scroll, flash, crawl, 10 pages ; timer &clock controls 

relays, computer sends touchtone commands • MODEL VIDG $189.95 *SWRCH 
VIDEO / R.F..65 DB ISOLATION D.C. TO 600 MHZ • (4) DPDT-75Q RELAYS MODEL 

RL4 $179.95 — COMPUTER CONTROLS any number of relays via touchtone 2-5 
DIGIT commands via audio link to decoders • TYPICAL C64 RETAIL IS $99 TO $129.00 
'DIGITAL VOICE RECORDER 32-64 SEC. ROTATING MSG., MODEL DVR $179.95 

ENGINEERING CONSULTING 
> 583 CANDLEWOOD ST. BREA, CA. 92621 
TEL:714-671-2009 FAX: 714-255-9984 

• PRODUCT 
CATALOG 

• AVAILABLE ./ 

-Communed To SerAce Eactelewce.• 

Plant Consnuci ,on Maintenance 

Customer Instaltafions 

t•11 ,), 

(t)19) 442-0713• FA X(619) 442-148o 

(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 Gulf Breeze, FL 32582 

GOLDEN STATE CABLE 
ia Field Engineering 
• Mapping Support 
• Design Service 

• Plant Audits 
• Make Ready 

321 Bachman, Los Gatos, CA 95030 
(4081 358-3175 / (4081 354-6411 

California Ale 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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111\1. 

Cable 
System 
Maintenance Inc. 

QUALITY YOU CAN SEE COAST TO COAST 

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

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

THE CABLE CONNECTION 
"We Turn You On" 

• Strand Mapping 
• CATV Construction 
• As-Built Mapping 
• MDU Engineering 
• Splicing 

• Audits 
• Drop Rebuilds 
• Trapping 
• Drop Installation 
• Pre/Post Wire 

Joseph P. Baldwin, Owner 126 Trombay Drive 
(919) 799-6430 Wilmington N.C. 28403 

u !TA ry‘.41.4! l›..!!rATICutl !Kr 

.Installations, Audits 

.CLI Drop Replacement 
•Prewlre & Postwire 
M.D.U. Upgrades 

.Aerial & 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 

Todd Borst, C.E.O. 
Pager: 
1/800/512-1717 

P.O. Box 458/209 N. Grand 
Schoolcraft, Michigan 49087 

Phone: 616/679-4513 
800/837-7611 

CableSeft 

CableSoft 
838 Sandusky Drive 
Iowa City, IA 52240 
(319) 337-8412 

Cable System / LAN Design Software Package: 
• RF Tree and Branch Design Layout 
• Total Bill of Materials Generation 
• AC Design Program Including All Parameters 
• Intermodulation Distortion Analysis 

H. Mark Bowers, Owner Steven N. Bowers, Owner 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED UNE WEAR 

322 N. Michigan St. 
Plymouth, IN 46563 

(219) 936-2545 
FAX (219) 936-5749 

'Ar."14 11.111aM.0 

Strand Mapping 
Design 
As-Builts 
Audits 

Ian Salter 
Mark Hopper 

Make Ready 
Aerial/Underground Const. 
Splicing/Activation 
CLI Test/Repair 

LAN 
Marketing 
Consulting 
Engineering 

7762 AUBURN RD. 
UTICA, MI. 48087 
(313) 726-0410 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

OPTIONAL BATTER). BACKUP' 

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

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custom Hardware 
and Sofocare 

FAX 515-243-2563 

Tel. 515-244-1526 
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NaCom  

BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MOU, SMATV, LAN, Pre/Postwiring 
• Aerial/Uderground Construction (Including Fiber Optics) 
• Strand Mapping (Auto CAD & LYNX) 
• Field Engineering, Make-Ready, As-Builts 
• RF Design (CADSUM & LYNX) 
• CLI Detection/Correction 

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH 43229 
(614) 895-1313 • (800) 669-8765 • FAX (614) 895-8942 

IAA Ir ObIPM111•PRIE Ifier~11b II 
- — 

IRON MOUNTAIN, MICHIGAN 

COAX • FIBER 

OuAtirr SERVICE PERFORNE0 ON A TiAsEty BASIS 
SINCE 1957 • 

SIAPPING • DESIGN • COAST AUCTION • EPOGINE (RAG 

CABLE CONSTRUCTORS, INC. 
4004389292 

KWNGNESS ELECTRONIC SUPPLY (KES) 
14004389299 

White Sandi 
Jumper Cables 

Custom connectorS and cables lot all aspects of CATV 

Gilbert AHS All types of cable from 
PPC Belden 
LAC end others Comm Scope 

Times 

Quick delivery on all colors and lengths 
Write or call (602) 581.0331 

P.O. Box 43437, Phoenix, AZ 83080-3437 

Aerial/Underground Installs 
Post Wires/Pre-Wires 

Rebuilds/Newbutlds 
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. Box 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. 

MIEN 
I:IMPERATIVE. NIC 

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 

Quality Installation 
»II MIR =V 41/ 

n" & Maintenance Services MI MIMI» am 1m MI 1M1 

glair ei 

[t
 Design Extender Inc. 
IflC Engineering Services 

Field Engineering 

AS•Builts 
Make Ready Survey 

MDU 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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, Help Wanted 

Wanted: Sales Engineer 

Sell product line for top cable 
maunufacturer in USA. 
Telemarketing and travel; between 
25K and 50K. Send resume to: 

P.O. Box 955 

Elyria, OH. 44035 

SYSTEM DESIGNER 
Top 15 MSO seeks a creative, well-
motivated System Designer for our 
Corporate Systems Engineering 
Department. 

Must have a high school degree, at 
least 3 years cable television 
experience, previous experience in 
broadband design and computer 
literate. 

Candidate should have good 
technical, communication and 
interpersonal skills and be able to 
work effectively with corporate, 
system and contract drafting/engi-
neering personnel. 

Position offers competitive salary and 
benefits. For consideration, send 
resume and salary history to: 

 .44(  
ADELPHIA CABLE 
C 0.M•M•U•N•I.C•A•T•1.0-NS 

Human Resources 

Department 

P.O. Box 472 

Coudersport, PA 16915 

—Fee Paid— 
Call or Write 
WICK KIRBY 
(708) 369-2620 
P.O. Box 2347 

Naperville, IL 60567 
FAX: 708-369-0126 

Leader in the placement of Cable Television Professionals 
Call Toll Free 800-433-2160.1n Texas. call 817-599-7623. FAX 817-599-4483 

TECHNICAL MANAGEMENT 

REG ENG, E, 70K 
REG ENG, E, 45K 
REG ENG, E, 55K 
RF DESIGN, W, 50K 
PLANT MGR, E, 50K 
CH ENG, MW, 40K 
TCH MGR, E, 40K 
TCH MGR, SE, 40K 
SYS ENG, SE, 30K 
PLANT MGR, TX, 35K 

CH ENG, NE, 37K 
TCH MGR, SW, 45K 
TCH SUPER, MW, 30K 
SERV MGR, W, 40K 
CH TCH, E, 36K 
REG CH TCH, E, 35K 
SERV MGR, W, 45K 
CH TCH, TX, 30K 
CH TCH, S, 28K 
CH TCH, SE, 25K 

TECHNICIANS 

LD TCH, SW, 11/HR 
LN TCH, W, 12/HR 
VIDEO TCH, E, 30K 
HDEND TCH, SE, 30K 
LN TCH, TX, 9/HR 
SW TCH, NE, 12/HR 
HDEND/MICRO, E, 30K 
LINE TCH, E, 15/HR 
SERV TCH, E, 10/HR 
SERV TCH, W, 9/HR 

JIM YOUNG Art ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Cati for information about these and many other opportunities nationwide 

Postition Wanted 

Twelve year CAN Industry veteran 
seeks challenging and rewarding 
position with MSO, Manufacturer, 
Programmer or Vendor. Seeks 
Engineering Management, Sales 

Engineering or Technical Sales 

position, based out of Chicago or 
Minneapolis. Reply to James 
Beletti, 111 8 Ninth Avenue, 
Belvedere, Illinois 61 008, 
Telephone (815) 544-2969. 

POSITION WANTED 
Cable Engineer: Professional with 
15 years CATV experience, 
knowledge of all types of systems, 
willing to travel in U.S. or abroad. 
Available for position with system, 
supplier, manufacturer or 
programmer. Contact: 

Charles Preston 
2285 Tally Drive 

Chamblee, GA 30341 
(404)455-8147 

Free 
"Position Wanted" ads 
to SCTE Members! 

Call Patty Linster at 
1-800-325-1056 
for more details. 

Equipment For Sale 
MEEIMOWDWOIROMEEWDMIDWEILE119 
E WANTED1 
• TOUR SURPLUS 

LINEGEAR/ a • CONVERTERS 
• CALL TINA 

D 
à (614) 222-0581 I 
• CABLE LINK INC 
IMIDMIUMEEMIDMILAMOMIDIIIDIIEIBDIM 

PLOW BLADES 
I rrigation/Wire/Combination 

For Any Machine—For Any Application 

(800) 383-PLOW 

(719) 475-PLOW P.O. Box 17701 
Colorado Springs, CO 80935 

OAK RM 358-3 
500 Pcs, os is 50. eo. 
OAK M 358 
7000 Pcs, repoic 50. so 
Robs/ad W/90 Doy seo,onty $10 ee. 

SA 6703 
300 pcs. WORKING, no rersoses 
SI ro 
JERROLD SB — 2/4 
l000 pc s 517 cc 

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 

LIQUIDATION 
SALE 
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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. 

1 r"fl (619) 
757-3008 

Weal—  LUre I 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 
 IIP Phone: 1-800-241-9357 

BUCKET TRUCKS 

MLE 
Mein Line Equipment Inc. 

1650 W. 180th St., Gardens, CA 90248 

WE BUY USED 
CONVERTERS-LINE GEAR 

WE SELL REFURBISHED 
CONVERTERS-LINE GEAR 
AT REASONABLE PRICES 

1-800-444-2288 
FAX 213-715-8695 

Equipment New & Used 
New—DC-8 & Splitters 

New—Taps-4 & 2-$4-6.95 

8 port-$12-14.95 

Line Gear-Headend Gear 
Connectors 

TM BROKERS 

Needed—Connectors, Taps, Linegear 

Large or small amounts 

Phone or FAX 208-687-2289 

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

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

Bucket Trucks — Used 
Telsta. Versa-Lirt. Digger Derricks — 10 in Stock 

30 Other Utility Construction Trucks 

'We Buy and Sells • 

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

Emergency Alert 
Systems 

BY 

IdEa/oNics 
69 Channels 

14 day delivery 

Compatible with all headends 

AFFORDABLE 
24 & 88-Channel units also available 

(701) 786-3904 

LOWEST PRICED I 
MINIATURE FIBER OPTIC POWER METER 

• 850-1300nm 
• NIST traceability 
• $295.00 or less (price subject to 
change without prior notice) 

Sadel R 8L D Co. 
Voice/Fax 805-682-3341 

452 Foxen Dr. • Santa Barbara CA 93105 
Copyright 0 1990 Joe Sadel. All Rights Reserved. 

Distributor inquiries welcome. 

Equipment Wanted 

WANTED MICROWAVE RADIOS 

Will pay premium for CARS band 

Microwave Associates transmitters, 

receivers and power supplies. 

915-685-3000 

Equipment Repair 

Comtex 
P.O. Box 407 

Hampton, TN. 37658 

1-615-725-4541 

HEADEND AND LINE EQUIPMENT 
REPAIRED AND UPGRADED 

WE BUY-SELL USED EQUIPMENT 

dB-tronics 
CALL US FIRST!! 

For Your Repair Needs 

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

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

1-800-356-2730 
get converted I!—• 
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" 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 

Professional Services 

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 

120 DECEMBER 1990 COMMUNICATIONS TECHNOLOGY 



GUEST COLUMNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIII 

Baby bottle warmer "If every U.S. 

By Isaac S. Blonder 
President, Blonder Broadcasting Corp. 

A one act drama tenuously based upon 
a real life happening. Scene: a shambles 
of an office, crammed with boxed and par-
tially assembled household appliances, 
presided over by John Highbrow, the vice 
president of research for said products 
sold by a $50 million subsidiary of the 
Gigantic Corp. Seated comfortably across 
the desk is Tom Bottom line, the Gigantic 
corporate MBA. Both men are in their 40s, 
classmates and old friends. 

Tom: You probably heard through the 
grapevine why I am here. My boss, the 
Gigantic CEO, has demanded that this 
year's annual review of profitability will 
hew to his guidelines or else! I am required 
to verify and compile the figures on this 
list that he went to the trouble of personally 
composing. First and most important 
item, do you earn more than 15 percent 
on capital investment? Keep in mind that 
Gigantic needs to earn a safe margin over 
the cost of money, which runs as high as 
12 percent these days. Secondly, the 
gross margin over cost of materials and 
labor should always be in excess of 40 
percent. Thirdly, the proper target for net 
profit is 6 percent of sales. 
John: Hey Tom, give me a break, I run 

an R&D department with 10 scientists at 
a budget of $1 million, servicing the appli-
ance division. That is only 2 percent of 
sales, a low figure for research, and be-
sides we help out the factory when they 
encounter the occasional theoretical 
roadblock. 
Tom: Your department can and should 

be measured by the number of new prod-
ucts you deliver each year whose contri-
bution to profits is measured by a per-
centage of sales, usually 5 percent of the 
items covered by patents. Of course, any 
license income from other entities is 
included. 

John: Before we talk about today's stats 
let us review the history of the appliance 
division. Before Gigantic picked us up, we 
had a 40-year history of introducing new 
products for the home, including the pop-
up toaster, the steam hand iron and the 
electric hair curler, to mention a few. Com-
petition was only from other U.S. com-
panies with a similar cost basis and we 
prospered. Now we are underpriced by 
the world and the quality of new product 
research abroad is obsoleting all our 

staple items. Fortunately, at the time we 
were added to Gigantic's stable, Jim Drop-
out, our star engineer and inventor, came 
up with the Mini-Microwave Baby Bottle 
Warmer, which quickly became the top 
performer in our line of household 
gadgets. Millions of the warmers were 
sold and even today this patented item 
is the preferred choice of the American 
housewife. But trouble appeared in 
Paradise. The glass bottle of yesterday is 
no more! Plastic has taken over and our 
warmer is no longer convenient and safe 
to use. We are frantically trying to come 
up with a new version that includes a 
scanning temperature sensor and a com-
panion variable strength, focused and 
scanned microwave beam that together 
will ensure that the baby bottle of milk is 
safely kept at the exact temperature that 
daddy wants. No more testing the temper-
ature on the back of the hand. 
Tom: What a terrific idea for a new prod-

uct! How lucky Gigantic is to have the 
Highbrow engineering team in place. 
John: Not so fast, my old friend Tom. 

The technical complexity of focusing and 
scanning the microwave beam is too 
much for my present team. We need... 
Tom: What about your resident genius, 

Jim Dropout? 
John: Well, first of all, he retired and 

won't even come back as a consultant. 
Second, Jim never did get his college 
degree because he claimed school was 
too boring, but his lack of solid math kept 
him from a lot of the new technology. 
Maybe he could not handle this project. 
But Jim was a real inventor and I'll bet you 
he would have done the job. However 
there is no Jim and we haven't been able 
to replace him. 
Tom: The sad fact is that your output of 

competitive new products is too low to 
meet the Gigantic guidelines of profit-
ability. This leaves me no choice but to 
recommend to the CEO that if your out-
put doesn't take a sudden upturn, your 
outfit is kaput. 

John: How does shutting down research 
benefit Gigantic? What about my future 
and that of my friends and fellow workers? 
Tom: You, my old friend, will have a new 

title: vice president of corporate develop-
ment. Your chief task will be to search out 
and acquire new growing firms with new 
products in the appliance field, naturally 
meeting our CEO's profit targets. As for 

enterprise (dumps 
R&D), how can 
America prosper as 
research moves 
overseas and our 
factories become 
non-competitive 
worldwide?" 

your employees, Gigantic is always look-
ing for engineers and there should be jobs 
for all, but not in research. 

John: Thanks, as usual, for looking after 
your old friends, but I have this very un-
easy feeling that a dam is about to break 
and drown us all. If every U.S. enterprise 
follows the Gigantic footprints, how can 
America prosper as research moves over-
seas and our factories become non-com-
petitive worldwide? 

(Yes, my friends, how indeed?) CT 

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 
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66co-sopti:NTIAL"...For SCTE members only 
By Wendell Woody 
President, Society of Cable Television Engineers 

It is SCTE's annual election time 
again in a few weeks and only current 
paid-up national members will receive 
an election package and ballot. These 
same national members also will 
receive free copies of the 1991 Mem-
bership Directory & Yearbook and 
SCTE engineering seminar proceed-
ings manuals, along with discounted 
registration fees for SCTE seminars 
and the Cable-Tec Expo, and reduced 
prices on SCTE training materials and 
promotional items. The benefits of your 
national SCTE membership are valu-
able and rewarding but, more signifi-
cantly, it gives you the right to vote! 

Your contribution to this industry is 
expressed by exercising your voting 
rights in electing strong qualified lead-
ers for our Society; your right to vote is 
paramount to the SCTE's future. 

Next, it is shameful to report that 

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 

See us at the Western Show, Booth 130,132. 
Reader Service Number 74 
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less than one-third of the national 
members who receive their voting 
package take the time to respond. 
Please don't be a procrastinator this 
year. 

Know the candidates 
Our Society's elections are not 

intended to be an industry popularity 
contest, therefore you should know the 
qualifications, accomplishments and 
abilities that each candidate brings to 
the SCTE. Your election package will 
contain a biography of each candidate. 
Read and study each carefully and dis-
cuss the candidates with others in the 
industry who may know them better 
than you. You can even contact the 
candidates directly to find out where 
they stand on issues important to you. 

Two of the three at-large directors' 
positions are up for election this year. A 
group of outstanding, well-qualified 
candidates have been nominated to 
run, and each national member may 
cast a vote for two at-large directors. 
Otherwise, you may vote only for the 
director in the region in which you 
reside (your SCTE mailing address). In 
order to maintain continuity on the 
board of directors, only one-half of the 
regions elect new directors each year. 
This year's elections will be held for 
Regions 1, 2, 6, 9 and 11. 

tations. Both panels drew capacity 
audiences. Our "industry publisher," 
Paul Maxwell, also participated on a 
third panel on behalf of SCTE. 

In Canada recently we met with Ken 
New, president, Ontario SCTE Group, 
and Daniel Lefebvre, president, Soci-
ete Des Cabletechniciens SCTE, Que-
bec. We assisted in their meeting at 
the Ontario Cable Telecommunication 
Association (OCTA) Convention & 
Trade Show. They are working toward 
establishing a National Canadian 
SCTE Council to better serve the pre-
sent four Canadian SCTE groups. 
A large group of U.S. SCTE mem-

bers attended the Cable Television 
Association (CTA) show in London, as 
well as the special U.K./U.S. SCTE 
meeting. This was the first ad hoc com-
mittee meeting held toward establish-
ing the International SCTE Council. 
The second such meeting will be at the 
Western Cable Show, Anaheim, Calif.; 
the planned third and final meeting will 
be at the National Show in New 
Orleans. 

Coming next month 
Dynamic changes in the format and 

distribution of the SCTE Interval will 
start next month. First, the size will be 
expanded to 8 x 11-inch pages and will 
take on the format of a "newsletter." 
There will be additional departments 
and special feature articles—with lots 
more photos of SCTE events and 
chapters/meeting groups. Please sup-
port your local group with photos from 
your group's events and awards. Per-
haps you should consider appointing or 
electing a chapter/meeting group pho-
tographer. (Remember, we need pho-
tos for the annual SCTE Membership 
Directory & Yearbook too.) 

The second major change is that the 
Interval will be published as a stand-
alone SCTE newsletter and will no 
longer appear in CT magazine. It will 
be distributed to national SCTE mem-
bers only! Additional copies also will be 
sent to each chapter and meeting 
group for them to make available and 
distribute at their regular local SCTE 
meetings. 

Remember the election—your vote 
counts! CT 

Meeting the members 
Recent travels have taken me to two 

new outstanding SCTE meeting 
groups: the Bluegrass Meeting Group, 
Lexington, Ky., with Billy Grubbs as 
president, and the Penn-Ohio Meeting 
Group, Pittsburgh, with Bernie Czar-
necki as president. These are both 
exemplary groups. While in Kentucky, 
we also addressed the Kentucky Cable 
Television Association's annual con-
vention on behalf of the SCTE. 

In cooperation with the Fiber Optic 
and Computer Networking Exhibition & 
Conference (Fiber Tour), held at the 
World Trade Center in Boston, the 
SCTE chaired two panels with cable 
industry participants. The panel-
ists—Michael Angi, Kevin Casey, Rand 
Reynard, Dr. Donald Raskin, Carl 
McGrath and Dean Bogert—are to be 
commended for their excellent presen-



New Horizons 
in Video Performance 

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

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 

DX 
rANTENNA 

SATELLITE RECEIVER 
MODEL DIR-647 

POWER 
SIGNAL STRENGTH 

the satellite communications indus-
try. DX combines the finest research 
and manufacturing with 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, 
I nc. today. 
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DX COMMUNICATIONS, INC. \ 

/  WY A subsidiary of C. 'toll & Co. (America) Inc. 10 Skyline Drive, Hawthorne, NY 10532 (914) 347-4040 

Manufactured by DX Antenna Co., Ltd., Japan \ • 

e 

Mulemt 

1_ UWE 
FROMM 

See us at the Western Show, Booth 138,140. Reader Service Number 75 

_I' 

t  

Ter 

• 
• • ' 

• • 
• 11, 
• 

411111. _ 1111! 

• 



Anixter introduces Power Case.. 

Are you designing optical 
networks or off-premise systems 

for the future? 

Specify the power supply engineered for 
the technology demands of tomorrow. 

Fiber optic systems and off-premises 
addressability demand a reliable, versatile 
power supply designed for the special 
applications of these systems. Power Cast 
is built for cool, quiet and efficient opera-
tion, with models which operate at 3, 6, 9, 
12 or 15 amps. 

Power Cast can be mounted virtually any-
where — on a pole, in a pedestal or on the 
strand. This lightweight power supply pro-
vides all the features you need along with 
incredible durability and performance. 
Backed by a five-year warranty, Power Cast 
is the power supply you can install today 
and continue using through tomorrow. 

Marra + 
CABLE TV 

POWER 
GUARD 

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 HDOTRS: (708) 677-2600; EAST-ATLANTA: (404) 840-7901, (800) 242-1181; NEW JERSEY: (201) 328-0980, 
(800) 631-9603, CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; TORONTO: (416) 568-8999; VANCOUVER: (604) 321-5885; 
INTERNATIONAL-LONDON: 011-44-81-848-9894. 

In an emergency, weekends and holidays or after 5 PM call toll free 1 (800) 323-8166 
CORPORATE OFFICES, ANtXTER CABLE TV 4711 Golf Road, Skokie, IL 60076. (708) 677-2600 ©1990 Anixter Cable TV 
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