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Introducing 
the first 
play-it-again 
SAM. 
Meet new LINE SAM'' 
from Wavetek. 
The first signal level meter 
with "learn" and "repeat" 
modes for fully automated 
testing. 
On cue, LINE SAM auto-

matically runs a programmed 
sequence of tests — again and 
again. Saving you time—and 
money. You can even program 
for unattended, time-delayed 
testing. 

Without missing a beat, 
the LINE SAM stores up to 
80 sets of test point data for 
100 channels. And downloads 
to a PC or printer for spectrum 
or tabular printout. Comparing 
amplifier specifications 
couldn't be easier or more 
accurate! 
LINE SAM. Easy. Accurate. 

Cost-efficient. For field or 
headend testing, we're playing 
your song. 

Call Wavetek today at 
1-800-622-5515—in Indiana, 
317-788-5965 — and ask 
for LINE SAM. This 
could be the beginning of 
a beautiful friendship. 

1991 Wavetek 
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The Best Customers In America Deserve The Best Products. 
Air. 
The sophisticated dielectric of MC? 
Conveys the signal faster. Undampened by 

foam. Without noise. Flat. 
The air enclosed in short chambers. 

Hermetically sealed. Fully bonded to outer 
dielectric sleeve and center conductor. 

TEC tramml111111. IIIIIIM 

Airtight. Inner strength and outer strength. 
Bending without creasing, cracking, leaking. 

Wards off water. Or keeps it confined. 
No migration. 

20% Fewer amplifiers needed over longer 
distances. 

The Perfections Of Air Are Apparent 
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COMMUNICATIONS INC. 

Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
800-874-5649 • 601-932-4461 
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(L4r) You'll like it today — and love it forever 
Simplify drop installations today, and stop cable damage forever. 

The RB-2E Clip Gun System won't contribute to signal degradation and 
won't ever cause future trouble calls. 

You'll like it for making the drop installation efficient. And, you'll 
love it for the many years of trouble-free drops. 

For more information on RB-2E call 800-548-7243. 
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Optical Network 
News 

Will digital really play on an analog system? 

The following highlights 

are from Optical Networks 
International's quarterly 
newsletter. 

AT&T Bell Labs has begun concentrating on the real world effects of digital on analog. Does 
a digital signal interfere with the current analog system, or vice versa? What is the optimum level at which 
a digital signal can be transmitted below the analog signal? What are the capabilities of each of the various 
modulation schemes? Answers to these and other questions are imperative for the industry's seamless 
integration of digital technology into existing systems. (See related story in the Spring 1992 issue of ONN.) 

How much better is better? 
Reliability is a key factor in the customer's perceived value of cable service. With fiber optic deployment 
becoming the norm, we know that system reliability is being improved. But by how much? Longitudinal 
studies must be undertaken to quantify improvements in many areas of system operations. Results of these 
studies will provide operators with the empirical data required for business customers with alternative 
access applications, and will also assist in planning and budgeting for efficient system maintenance. 
(See related story in the Spring 1992 issue of ONN.) 

The cart or the horse? 
As the cable industry continues to focus on new technology, its implications for new business and 
marketing opportunities must be explored. To what extent will market demand drive the deployment 
of advanced technology? For example, if near video-on-demand trials are successful, will compression 
development be accelerated? What about "smart" headends? Fiber deployment? Addressing these issues 

will ensure that technologies are being developed in support of business objectives. (See related story in the Spring 
1992 issue of ONN.) 

Winter ONN issue just released 

The Winter issue of the Optical Network News features an article by Tom Jokerst of CableLabs and 
an introduction to ONI's new Digital Services Group (DSG). If you would like a FREE copy please return 
the coupon below. 

To receive your free subscription to Optical Network News 

please mail or fax this coupon to: 

Name   

Title   

Company   

Address  

City  State  Zip  

Phone ( )  
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Stop The Thieves And You'll Stop 
Signal Leakage In MN'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 CLI 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. 

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

AP — 11. 
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' 

tuL -Cable Security 
, 

‘W • 
801 Fox Trail 
P.O. Box 2796 

Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTER 111111111111111111111 

Whatever happened to CLI? 
Talk about something that came in 

like a lion and went out like a lamb. 
I'm referring, of course, to the hoopla 
surrounding cumulative leakage index 
(CLI) requirements a couple years ago. 
We had been warned about the tough 
new rules for five years preceding their 
official implementation. Manufacturers 
scrambled to get new leakage mea-
surement equipment to the market, 
numerous CLI software packages were 
developed and cable operators rushed 
to get systems into shape. 

A CLI anticlimax? 
CLI and signal leakage technical 

seminars often were standing room 
only, and we were advised by Federal 
Communications Commission officials 
that failure to comply with Part 76 would 
result in harsh penalties that included 
large forfeitures (fines) and possibly the 
shutting down of offending channels. 
System operators who didn't take the 
new rules seriously would be made 
examples of. Companies doing flyovers 
were booked for months in advance, 
and many systems that couldn't spare 
their own personnel hired contractors to 
perform ground-based measurements. 
Come July 1, 1990, the last of the 

new Form 320s were sent to the FCC. 
The deadline came and went, and the 
CATV industry breathed a collective 
sigh of relief. Soon the commission's 
field inspectors began to visit a few sys-
tems, and some operators were indeed 
fined for leakage infractions; a handful 
were asked to turn off channels on 
aeronautical frequencies until the leaks 
were repaired. 

A CLI conspiracy? 
Faster than it all began, the excite-

ment seems to have all but disap-
peared. What has happened to CLI? 
With the exception of an article or two 
in our trade press, there has been 
almost nothing about this once hot sub-
ject. I suspect that if a leakage seminar 
were held today, attendees could have 
their choice of seating. And there cer-
tainly haven't been many operators in 
the "bad example" spotlight. 
I even heard a rumor that political 

pressure is being put on the feds to 
make CLI a non-issue. An interesting 
rumor, but I have a tough time believing 

it. If true, though, it would certainly be 
one explanation for the apparent 
demise of this subject. (Of course, con-
spiracy theories always seem to be in 
vogue — look at the popularity of the 
movie JFK.) So I decided to conduct 
another one of my very informal and 
unscientific surveys. 
I talked to a few folks at the recent 

SCTE fiber conference in San Diego, 
and while CLI hasn't been in the news 
much, most of those I spoke with indi-
cated that it is definitely an ongoing 
concern. What seems to have hap-
pened — in most cases, anyway — is 
that preparation for the first filing really 
uncovered a lot of leakage problems. 
By the time the '91 filing deadline came 
around, procedures were pretty much in 
place and the worst of the problems 
had been taken care of. There is no 
question it was much easier the second 
time through. 

One operator I spoke with said his 
first flyover for 1990 netted a 94 percent 
compliance, and in 1991 his system got 
a 99.6 percent. His goal for this year is 
to do even better than last. Monthly fre-
quency checks are performed, and reg-
ular monitoring covers a minimum of 
three-fourths of the entire plant each 
quarter. Routine leaks are repaired in 
no more than 30 days, and really bad 
ones are fixed the same day they are 
found. Other operators had similar 
reports. 

So maybe we are doing a good job 
with leakage and CLI after all. Perhaps 
our efforts to clean up our plants cle 
working. But then, what if there really is 
a conspiracy to get rid of CLI? It does 
cost a lot of money, you know. Hmm 

Ronald J. Hranac 
Senior Technical Editor 
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Save time and money 
by Retro-Fitting— 
Not replacing, your 
worn out power 
supplies. 

• You don't pay for a new 
cabinet or its installation 
• Installation time is reduced 
• You use your existing input and out-
put wiring 
• Eliminates need for expensive 
electricians 
• Eliminates expensive inspections 

(in most cases) 

SDT-1000-0 

W A 
POWER 
GUARD 

• Allows for "grandfather clause" 
installations 
• Upgrades to state-of-the-art 
electronics 
• Each kit is fully covered by our 
new product warranty 
(the strongest in the business) 

Power Guard's standby and 
non-standby kits are now 

available to fit most manufacturer's 
models, including Lectro, Data Trans-
mission Devices, RMS, Alpha, Control 
Technology, Texcan, Sawyer, and 
Power Vision. 

For more information on the Retro-fit 
model to fill your requirements, call 
today, toll-free 1 800 288-1507 

506 Walker Street, PO. Box 2796, Opelika, AL 36801, 1 800 288-1507 

Reader Service Number 7 



window 

1114: 
At last, 
a full-function 
hand-held 
signal level meter. 
This is the one you've been waiting 
for. Only new WindowLiteTM gives 
you full spectrum awareness, 
advanced technology, ease of use 
and reliability.., in an affordable 
hand-held field diagnostic device. 

Lite in weight. Heavy on 
performance. 
WindowLite lets you examine your 
system at any level of detail. Its high-
resolution LCD shows bar graphs of 
amplitude and digital display of hum 
and carrier-to-noise. 

Because it's a full spectrum display, 
you can see all channels in the range 
of 5 to 860 MHz at once without the 
need for band selectors. Or use the 
numeric keypad to directly access a 
single channel. You can even preset 
WindowLite to go right to favorite 
channels upon power-up. 
WindowLite is auto-scaling and 

auto-ranging, eliminating the need 
for user-selected attenuator pads. 
And it includes an internal noise 

source for precise calibration. 
Another WindowLite exclusive. 

Lite on your budget. 
Best of all, WindowLite costs less 
than larger, bulkier units that don't 
offer nearly as much. It's ruggedly 
constructed for use in the field. And 
we back it with our two-year parts 
and labor warranty. 

'Window" is a registered trademark and 

"WindowLite" is a trademark of CornSonics, Inc. 

A whole new Lite. 
Call, write or fax us today for more 
information. It's time to see your 
system in a whole new light. 
WindowLite. 

ComSomcs, 
An Employee Owned Corporation 

1350 Port Republic Road 
Harrisonburg, Virginia 22801 

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

Telefax 703-434-9847 
In Canada contact 
Incospec Inc. 
3150, Delaunay 
Laval, Quebec H7L 9Z7 

Telephone 514-686-0033 
Telefax 514-688-7709 

Contact ComSonics for information on 
European and Middle Eastern distributors. 
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EVERYTHING YOU NEED 

TO PUT ESPN 
UNDER CONTROL!!! 

CALL MEGA HERTZ 
DENVER ST. LOUIS ATLANTA 
800-525-8386 800-821-6800 800-962-5966 

ESPN "Switch and Retune" 
OOOOOOO 11111 11111111,1 

MY. 

...01.111" 11 

4. • • : 
(Includes VideoCipher Il Plus Commercial Descrambler) 

• For Black Out Switching 

* Use Your Existing Receiver 

• Model 2901 "IN STOCK" 

• Return this card for product information. 

CT 292 

"EMI 

SCTE 
1.  

MEMBERSHIP APPLICATION 

Make check payable to SCTE. 
Mail To: 

-1®•  SCTE scrE 669 Exton Commons 
Exton, PA 19341 

EJ I hereby apply for membership in the 
Society of Cable Television Engineers, Inc., 
and agree to abide by its bylaws. Additional 
member material will be mailed to me 
within 45 days. Payment in U.S. funds is 
enclosed. I understand dues are billed 
annually. 

13 Please send me further infomiation on 
the Society of Cable Television Engineers 

SCTE is • 501 (c) (6) non-profit professional 
membership organization. Your dues may be 
tax deductible. Consult your local IRS office 
or your tax advisor. 

APPLYING FOR: El INDIVIDUAL @ $40 SUSTAINING @ 5250 
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uj MR. CIMRS. 
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EJ I am also an SCTE Installer Member. My Member Number is #  
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The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and 
installer/technicians. Participants in the program must successfully complete practical examinations in the areas of cable 
preparation and meter reading, as well as a written examination on general installation practice. The program is being 
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Reflection back talk 
"Back Reflection in AM fiber CATV sys-
tems" by Vedrana Stojanac (Communi-
cations Technology, September 1991) 
contains misleading and unduly 
alarmist statements about optical 
reflections. 

The article states that: "In a good 
quality fiber the actual amount of 
backscattered light captured by the 
core and carried back toward the trans-
mitter due to Rayleigh scattering is very 
low, typically in the order of 65 dB 
below the transmitted signal." Without 
specifics, this statement is anywhere 
from meaningless to misleading. Let 
me explain. First, the meaningless 
interpretation. 

If by referring to backscatter, Sto-
janac means the downward sloping line 
displayed on an optical time domain 
reflectometer (OTDR), then the level of 
this line can certainly be 65 dB "below 
the transmitted signal." However, this is 
true only under certain conditions. One 
such condition, for example, is if the 

OTDR pulse is 25 nsec wide at a 1,310 
nm wavelength on AT&T conventional 
single-mode fiber. But such specifics 
are not stated. If the pulse width were 
doubled to 50 nsec, then the captured 
Rayleigh backscatter would double also 
— to 62 dB. So, Rayleigh backscatter is 
not a singular number. It depends on 
pulse width, wavelength and fiber type. 
To simply state a number such as 65 
dB as a typical Rayleigh scattering level 
is meaningless. 

Now, the misleading interpretation. 

Stojanac concludes that because 
Rayleigh scattering is "in the order of 65 
dB ... It is therefore known that the 
components in the system are the key 
factors contributing to reflection loss." 
The implication here is that components 
having reflections worse than 65 dB are 
the "key factors contributing to reflec-
tion loss." Stojanac is comparing apples 
and oranges. AM systems (the apples) 
are not OTDRs (the oranges). AM sys-
tems do not just turn lasers on for 25 
nsec, generate a 65 dB reflection, and 
then sit dormant. AM lasers are on all 
the time and generate a continuum of 
low-level backscatter reflections that 
add up to a much larger reflection at the 
fiber's input. It's well known that this 
reflection is 49 dB at 1,310 nm for 100 
meters of fiber and almost 31 dB for 
fiber lengths greater than 10 km. (A. F. 
Judy, "Reflections and Fiber Video Sys-
tems," Southcon '91, p. 181-188.) The 
31 dB figure is a far cry from Stojanac's 
65 dB, and it's this fiber reflection itself 
that requires DFB lasers in AM systems 

Together we make 
a strong connection 
Pyramid/Cabelcon is proud to announce 

their September 1991 merger. With over 

2500 variations of connectors the two 

companies represent the most complete 

connector manufacturer in the world. 

Pyramid/Cabelcon 
Connectors 
Pyramid Connectors INC 
3700 N, 36th Avenue P.O. Box 23169 
Phoenix, Anzone 85063 
Tel (602) 269-6431 Fax (602) 272-7372 

Cabel-Con A/S 
Industriparken 10, DK-4760 Vordingborg 
Tel +45 53 78 55 99 Fax 45 53 78 55 04 
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to be equipped with optical isolators. 
The bottom line is that a 40 dB splice 
buried in 10 km of fiber wouldn't even 
cause an AM system to hiccup. 

My last comment relates to the 
statement in the article that "CATV 
systems operate at VHF and UHF fre-
quencies, typically at 300 to 400 MHz 
with the newest systems operating at 
550 MHz or greater. The influence of 
back reflection at this bandwidth is 
substantial." Wow! Where is Sto-
janac's evidence for such a state-
ment? It contradicts published studies. 
As shown by Judy in Figure 3 of the 
previously cited paper, the relative 
intensity noise (RIN) caused by optical 
reflections is almost constant with 
channel frequency. If anything, RIN 
actually improves at higher carrier fre-
quencies. For example, the RIN of Ch. 
78 at 547.25 MHz is less than that of 
Ch. 2 at 55.25 MHz. 
I hope I've provided enough infor-

mation to show the deficiencies that 
permeate the article. Unfortunately, 
because readers unfamiliar or only 
partially familiar with reflections will 
not be aware of this misinformation, 
their anxiety will be unjustifiably 
heightened. Gee ... they might even 
go out and buy some back reflection 

test sets to assess the severity of the 
problem in their own fiber installations! 

James J. Refi 
AT&T Network Systems 

Author's response: My intent in the arti-
cle was to introduce instrument opera-
tors and non-technical staff working in 
the CATV industry to fiber; the objective 
was a non-technical overview. This 
should have been evident in the intro-
duction where a simple statement of the 
benefits of optical fiber (i.e., low loss, 
small size, etc.) was made. Relative to 
fiber optics, I continued with a definition 
of reflection, presented the two classifi-
cations of reflections, gave examples of 
where reflection can occur, and intro-
duced some equipment for measuring 
reflection. In no way was a simple "If ... 
then buy reflection testing instruments" 
equation given to the reader. 
I felt that introducing too much analy-

sis such as that of OTDR operation and 
the concept of RIN, was beyond the 
scope of the article. The backscatter 
being 65 dB below the transmit signal 
statement was a mere general example 
— a figure to say how weak this signal 
can be. I have read similar uncondition-
al statements in technical magazines 

and have understood them in the con-
text in which they were written. And to 
say that Fresnel reflections contributed 
more reflection again was a general 
statement; I did not intend to cause 
alarm over a single splice in a 10 km 
span. 

"CATV systems operate at VHF and 
UHF frequencies, typically at 300 to 
400 MHz with the newest systems 
operating at 550 MHz or greater. The 
influence of back reflection at this band-
width is substantial." This means CATV 
systems operate at a certain frequency 
and reflection exists. I did not compare 
reflection levels at different operating 
frequencies. The bottom line was that 
CATV systems can fall victim to reflec-
tion problems. 

In closing, I would like to say that 
Refi has added important information 
while viewing the article at a level that 
it did not aim to achieve. I have now 
learned that I cannot boldly state that 1 
+ 1 = 2, but that I should explain that 1 
+ 1 = 2 if not in base 2, under which 
condition 1 + 1 = 10. 
I apologize for my imprecise state-

ments. 

Vedrana Stojanac 
EXFO Electro-Optical Engineering 

THE WELL PLANNED VAN 
Start With Adrian Steel Modular Components 

And End Up With Big Savings. 
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tools and equipment organized, improve productivity, reduce 
losses. We offer a large selection of pre-packaged interior 
arrangements designed for many specific trade applica-
tions. Or you can build your own interior arrangement from 
our many standard modular components. Find out how 
easily, and economically, Adrian can provide you with the 
most efficient service fleet you've ever had. Send for catalog. 
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DBURY. 

QR® WORKED 
HEN OTHERS 

FAILED. 

Multiple splices like these were all too common before Northern Cable began installing Quantum Reach. 

Because of the weather extremes in Sudbury, Ontario, any kind of regular 
coaxial cable may last only months before some type of failure occurs. The 
weather, in fact, can be blamed for a 15-year history of unimaginable cable 
repair and replacement costs for Sudbury headquartered MSO, Northern 
Cable Services. It was a cable line technician's worst nightmare. 

In 1984, all that changed for Northern Cable when they turned to our 
Quantum Reach. With an already established impressive performance record, 
QR promised better days ahead. And that's exactly what happened. The con-
tinuous cycle of splicing and replacement ended with the first installed sec-
tion of QR. 

Today, Northern Cable credits Quantum Reach with reducing their main-
tenance time by 75% and they tell us that their "construction guys just love 
it". They know that every new mile of QR installed is one less mile to worry 
about come next year, or the year after that, or the year after that, or the... 

The point here is simple. If Quantum Reach will do the job for Northern 
Cable under the worst conditions when every other cable failed, think what 
it could mean for your system. We even have a comprehensive article detail-

ing the QR installation in Sudbury It's free for the asking. Simply contact 
your nearest Comm/Scope representative or call us at (800) 982-1708 

or (704) 324-2200. 

Comm/Scope,Inc. 
THE Cable in CableiV. 
Comm/Scope, Inc., P.O. Box 1729, Hickory, NC 28602. 

Phone (800) 982-1708 or (704) 324-2200. 
Fax: (704) 328-3400. 
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Fiscal results 
released by vendors 
DENVER — Some of the CATV ven-
dors announcing fiscal results recently 
were California Amplifier, C-COR, 
Texscan and Tektronix. 

Cal Amp reported its highest earn-
ings since 1983. Sales for the quarter 
ended Nov. 30, 1991, were $5.4 mil-
lion, a 42 percent increase when com-
pared to sales of $3.8 million for the 
same period in the prior year. Net earn-
ings for the the quarter of $471,000 (or 
10 cents per share) compared to a net 
loss of $536,000 (or 12 cents per 
share) for the third quarter of the prior 
fiscal year. 
C-COR announced results for the 

second quarter ended Dec. 27, 1991. 
Net income of $271,000 on sales of 
$11.07 million was reported. This com-
pares to a net loss of $849,000 on 
sales of $7.97 million for the same 
quarter of the previous year. Earnings 
per share for second quarter '91 were 
reported as 6 cents per share, which 
compares to a loss per share of 19 
cents for the same quarter in 1990. 

Texscan sales for the second quar-
ter 1991 were reported at $10.3 million 
vs. $9.4 million for the same quarter in 
1990. Net income was 5 cents per 
share, which compares to 10 cents per 
share for 1990's second quarter. 

Tektronix reported second quarter 
1991 sales as $303.2 million vs. 
$309.4 million in 1990. Net income was 
reported as 27 cents per share vs. 41 
cents per share in 1990. 

CableLabs issues 
digital insertion RFI 
BOULDER, Colo. — Cable Television 
Laboratories' recently established com-
pressed digital commercial/program 
insertion task force issued a request for 
information to more than 200 compa-
nies that have shown interest in digital 
insertion equipment and services. The 
deadline for responses was set for 
Feb. 3. 

Chaired by Chris Bowick, group vice 
president/technology and chief techni-
cal officer for Jones Intercable, the task 
force intends to establish voluntary 
technical guidelines for compressed 
digital commercial program insertion 
systems. Since the existing system of 
using a network of video cassette play-

ers controlled by various operating 
software/firmware systems (which 
often are not interoperable) is labor-
intensive, it is believed that changing 
over to compressed digital signal pro-
cessing and electronic distribution will 
resolve some of the problems. 

CableLabs also recently received 
nine responses to its request for pro-
posal (which it jointly issued with Tele-
Communications Inc., the Viacom Net-
works unit of Viacom International, and 
the Public Broadcasting System) for 
digital compression program delivery 
systems. Respondees to the RFP were 
AT&T, ComStream Corp. and News 
Datacom; C. Itoh & Co.; the Digital 
Television Consortium (Oak Communi-
cations, Leitch Video International, and 
C-Cube Microsystems); General Instru-
ment's VideoCipher division; Macrovi-
sion; Magnavox CATV Systems/Philips 
Electronics N.V. and Hughes Network 
Systems; Scientific-Atlanta/Zenith Elec-
tronics; Thomson Consumer Electron-
ics (supported by the David Sarnoff 
Research Center); and Toshiba's Imag-
ing and Information System division. 
The RFP is intended to result in acqui-
sition of equipment for digital compres-
sion program delivery systems. 

In other Labs news, Le Groupe 
Vidétron Ltée. and Shaw Cablesys-
tems Ltd. joined CableLabs. This adds 
more than 1.5 million subscribers to the 
consortium's membership pool and 
means 45 percent of Canadian cable 
subscribers are served by its member 
companies. 

Finally, the CableLabs board of 
directors approved a total fiscal year 
1992 budget of $13 million, including 
depreciation. 

C-COR hires 
employees back 
STATE COLLEGE, Pa. — C-COR 
announced in mid-December that 130 
temporary workers who had been 
called back over the last several 
months have become regular, full-time 
employees. Primarily involved in the 
manufacturing of product, these work-
ers are split evenly between the State 
College and Tipton, Pa. plants. As well, 
C-COR said that as of the beginning of 
January, 25 more workers in each of 
the two facilities were rehired or 
recalled and given regular, full-time sta-
tus. 

CATV pirate jailed, 
seven others arrested 
SIERRA VISTA, Ariz. and DALLAS — 
An Arizona man was sentenced to four 
years in prison and ordered to pay 
more than $4,000 in fines and restitu-
tion after pleading guilty to 12 counts of 
theft of cable TV service and forgery. 
Desert Cablevision is to receive $2,000 
in restitution from Ferris William Heller 
(a.k.a. Ralph Heller), who was arrested 
in April for illegally selling thousands of 
cable decoders and was previously 
convicted in 1986 for satellite piracy of 
cable TV programming. 

In Dallas, special agents from the 
FBI arrested seven residents in a case 
involving the manufacture and use of 
computer chips designed to descram-
ble cable TV signals illegally. The vic-
timized company, Tele-Communica-
tions Inc. of Dallas estimates it loses 
$10 million a year to theft of basic ser-
vice. The men arrested were contract 
installers for TCI and no TCI employ-
ees were targeted in the raid. 

In more TCI and cable theft news, the 
company said it substantially completed 
its internal investigation of its subsidiary's 
cable operations in Chicago and con-
firmed that customer theft of service is 
"unacceptably high" in the system. In a 
press release, TCI announced it will 
"move swiftly and aggressively to cor-
rect this problem" and has already initi-
ated changes in the management of 
the system. The investigation had not 
disclosed senior management involve-
ment in any violations of law relating to 
theft of service. 

S-A inks two deals 
ATLANTA — Scientific-Atlanta an-
nounced it entered into a partnership 
agreement with Turner Broadcasting 
System for the introduction of the 
Checkout Channel. Also, S-A (along 
with Thomson Consumer Electronics 
and News Datacom) made a deal to 
cooperate in the development of a new 
set-top terminal for international cable 
TV and terrestrial markets that use the 
VideoCrypt signal security and scram-
bling system. 

The Checkout Channel is the first 
live news and information TV network 
to be viewed at supermarket checkout 
lanes, which was scheduled to debut 
recently. S-A will supply uplink and 
downlink equipment including its Model 
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9708 integrated receiver-decoder, S-
A's first "compression-ready" product. 
Both S-A and TBS will provide financ-
ing for the venture. 

In the VideoCrypt deal, the new set-
top terminal will include the user-friend-
liness of S-A's Model 8600 that elimi-
nates a user's manual and confusing 
message symbols, according to the 
company. Possible features include on-
screen displays and easy ordering and 
on-screen confirmation for pay-per-
view. The VideoCrypt system was joint-
ly developed by Thomson Consumer 
Electronics and News Datacom and 
features smart card security, condition-
al access and scrambling technology. 

Hughes to move 
AML line to Canada 
TORRANCE, Calif. — Hughes Aircraft 
Co. announced it is moving its AML 
product line from Torrance to the com-
pany's operation in Winnipeg, Manito-
ba, Canada. Reasons for the move are 
said to include gaining leverage and 
assistance in reaching emerging inter-
national markets and Canadian gov-
ernment support programs for research 
and development. 

According to Clifford Gorby, AML 
product line manager, field sales and 
service personnel will not be affected by 
the changeover, and that during the 
transition the company will run parallel 
manufacturing operations in Winnipeg 
and Torrance to assure production deliv-
ery schedules and service commitments 
continue to be met. He also reported 
that the company will establish a spare 
parts distribution center in the United 
States and will use a freight forwarder in 
Minnesota to assure easy shipment of 
equipment returned for repair. 

le General Instrument and MIT dem-
onstrated their all-digital HDTV DigiCi-
pher system in GI's Washington, D.C., 
office to members of the local and 
trade press, who saw one of only two 
compact prototypes with just two 
equipment racks (one each for the 
encoder and decoder). The second unit 
was installed at the Advanced Televi-
sion Test Center in Alexandria, Va., 
where the testing of six proposed ATV 
systems is taking place. 
or Jerrold is providing wireless cable 
TV equipment to two major operators 
in Mexico: Multivision in Mexico City, 
and Ultravision in Vera Cruz and 
Puebla. The Multivision deal is worth 
approximately $22 million over the next 

five years and the Ultravision agree-
ment is worth about $550,000, accord-
ing to Jerrold. 
er California Amplifier and Pan Asian 
Systems (a company controlled by the 
Hutchison Whampoa Group in Hong 
Kong) penned a distribution agreement 
wherein Pan Asian systems will act as 
Cal Amp's master distributor in the 
Asian region. This includes China, 
Japan, India, South Korea, Hong Kong, 
Indonesia and Thailand. 

EXFO E.O. Engineering moved its 
main office and manufacturing plant to 
a new facility that almost doubles the 
firm's total floor space. The new ad-
dress is 465 Godin, Vanier, Quebec, 
Canada G1M 3G7; all phone/fax num-
bers remain the same. 
«Ir United Artists Cable of Tulsa's parent 
company, Tele-Communications Inc., is 
to construct a modified fiber upgrade 
and rebuild of the Tulsa, Okla., system. 
Construction is set for the first quarter of 
this year. 
• M/A-COM-LCS moved to a new 
facility at 6 Wentworth Dr., Hudson, 
N.H. 03051. The telephone is (603) 
883-8300 and the fax is (603) 883-
8134. 
dr- AdStar has contracted Dynatech 
Cable Products Group to design and 
manufacture a new generation of 
equipment that fully integrates the 
insertion of national, regional, local and 
promotional advertising in cable sys-
tems. Dynatech Cable Products Group 
is a recently formed effort of Dynatech 
Corp. 

CableReady Inc. acquired the Cable 
Pro tool line. The deal was effective 
Feb. 1. 
or Hughes Communications' area code 
in El Segundo, Calif., changed to (310). 
None of the company's telephone num-
bers are affected — only the area 
code. 
• US West and Tele-Communications 
Inc. agreed to combine their U.K. cable 
TV and telephone operations. The part-
nership will participate in franchise with 
2.9 million homes. 
«. Paul Nickless and Robert Schirmer, 
formerly of Midwest Communications 
Corp. (which filed for Chapter 11 
bankruptcy last June), formed Nickless 
Schirmer and Co. Inc. It will do busi-
ness as NSC Communications and will 
supply the cable TV and private cable 
industries with products from prominent 
headend and satellite reception equip-
ment manufacturers. The new compa-
ny is at 7745 Foundation Dr., Suite 1, 
Florence, Ky. 41042; (606) 727-6640. 
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Headend performance 
that puts you in command. 

Featuring the performance and technology 
required to support the needs of today's cable 
operator, our new headend systems truly put you 
in command. 
A prime example is our Commander 6* 

modulator. It provides the performance and band-
width that you require to drive today's fiber optic 
networks. Frequency agile to 600 MHz, it also 
saves valuable rack space since it's only 11/4 " high, 
half the size of other premium modulators. 

Our Slimline VC II PLUS descrambler 
and ASR-1000 satellite receiver offer space effi-
ciency and the ultimate in automation. The new 
VC II PLUS descrambler fits into 1/4 the space 
previously required. The ASR-1000 (developed 
to automate ESPN's alternate programming 
requirements) can be remotely tuned to receive 
up to six different satellite feeds, ending the need 
to send a technician to manually retune. 

For your own command performance, 
call Jerrold at 1 800 523-6678 (U.S.) or 
(215) 674-4800 (outside U.S.) 
or fax (215) 956-6497. 

JERRC 
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Conference success: Fiber Optics Plus '92 
(Submitted by Ron Hranac, Senior 
Technical Editor, "Communications 
Technology") 
SAN DIEGO — Despite the combina-
tion of the continuing recession and 
blizzard conditions in Denver that ham-
pered the travels of many en route to 
Southern California, the Society of 
Cable Television Engineers' fourth 
annual fiber conference can only be 
summed up as another success. This 
year's gathering departed somewhat 
from previous fiber-only themes, as its 
title "Fiber Optics Plus '92" suggests. 
Emerging technologies such as digital 
compression and transmission, advanced 
photonics, large screen displays, and 
NTSC picture impairments were dis-
cussed along with fiber. The two-day con-
ference drew 590 attendees, up slightly 
from last year's 573. 

Following opening remarks by 

SCTE 
FIBER OPTICS  

PLUS '92  
January 8-9, 1992 • San Diego, California 

SCTE Executive Vice President Bill 
Riker, Cox Cable's Alex Best comment-
ed that fiber has grown from a "trust 
me, it'll work" technology to having the 
widespread acceptance it enjoys today. 
Best moderated the first morning's ses-
sions, which concentrated on the oper-
ational impact of fiber optics. Speakers 

confirmed the trends our industry has 
seen since the introduction of AM fiber 
in 1988: improved system reliability, 
better signal quality, and reduced oper-
ating costs (especially in the area of 
system powering with fiber-to-the-feed-
er type architectures). There is little 
argument that new-builds incorporating 
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FTF designs now can be done for 
about the same costs — and often less 
— than traditional all-coax builds. 

The first day's luncheon keynote 
speaker was ATC's Jim Chiddix, who 
was asked at the last minute to pinch-
hit for Antec Chairman and CEO John 
Egan, who was stranded by the weath-
er-related air travel delays. Chiddix 
provided an overview of the evolution 
of optical communications in our indus-
try, and noted that the hybrid architec-
tures developing today are taking 
advantage of the benefits of fiber to 
create new revenue possibilities. He 
cautioned attendees not to fall into the 
trap of letting "technology drive new 
business," reviewing the failures of 
CATV-related technology developed 
without a market nearly two decades 
ago. Chiddix added that the proper role 
of technology is to "enable business if 
there is a marketplace demand." 

Although new developments contin-
ue to be made in fiber, there wasn't any 
earth-shattering news announced at this 
year's conference. The 1,550 nm tech-
nology — including optical amplification 
— is improving and coming down in 
cost, but we're not likely to see any 
practical breakthroughs in 1,310 nm 
optical amplifiers in the near future. And 
even though an individual single-mode 
optical fiber has a theoretical bandwidth 
sufficient to carry in excess of 1 million 
NTSC TV channels simultaneously, it 
was pointed out that three fibers are 
necessary with today's available tech-
nology to carry the 1 GHz downstream 
spectrum in ATC's Queens, N.Y., up-
grade. Two presentations in particular 
caught this editor's attention: 

Israel Levi of Harmonic Lightwaves 
described the theory and operation of 
the company's externally modulated 
laser that was introduced in November 
at the Western Show. The RF predis-
tortion compensation approach used 
by Harmonic Lightwaves seems to 
overcome the distortion problems 
inherent with external modulation with-
out the complexity of techniques such 
as optical feedforward compensation, 
which requires a second laser in the 
transmitter. Some in the industry have 
been skeptical of the viability of exter-
nal modulation schemes for certain 
CATV fiber applications, but develop-
ments such as this may soon silence 
the critics. 

Adelphia Cable's Joseph Selvage 
presented an interesting design con-
cept for coaxial plant called "neutral 
networks." Adelphia's approach modi-
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fies conventional design rules to allow 
fiber technology to be cost-effective in 
all housing densities by making the 
coaxial system neutral to signal flow. 

The second day's keynote luncheon 
speaker was David Lang of AT&T Bell 
Laboratories, who painted a picture of 
the expected direction of technology 
through the year 2000. Commenting 
that "change is a constant factor in this 
business," Lang predicted 1 Tb/sec 
data rates and multi-GHz electronics, 
IC chips with a billion transistors each, 
microprocessors capable of 1,000 
MIPS, and even hundreds of digitally 
compressed channels in a 1 GHz 
bandwidth by the turn of the century. 
He added that "the challenge is to cope 
with these rapid technological 
changes." 

Consultant Bronwen Lindsay-Jones 
presented a summary of a study done 
for CableLabs involving viewing dis-
tance and the perceptibility of impair-
ments such as noise and distortion on 
NTSC picture quality. Today's viewers 
are much more cognizant of good pic-
ture quality, and the results of the study 
suggest that our targets for parameters 
such as subscriber drop carrier-to-
noise ratios should favor numbers in 
the range of 48 to 50 dB. 

If you missed this year's conference, 
most of the papers presented have 
been published in a 258-page proceed-
ings manual available from SCTE. The 
conference also was recorded, and 
videotapes will be available from the 
Society. For more information, contact 
SCTE's national headquarters at 669 
Exton Commons, Exton, Pa. 19341, or 
telephone (215) 363-6888. 

Election packages 
mailed to members 
SCTE election packages were 

recently mailed to all active national 
members. The packages contain voting 
information on candidates for the eight 
open board of directors positions, as 
well as information on a referendum 
vote to change the Society's bylaws. 

All national members will have the 
opportunity to elect one at-large direc-
tor to the board, while members in 
seven SCTE regions will be voting for 
directors to represent their areas. The 
election package will include biogra-
phies of all candidates to assist mem-
bers in the voting process. 

The Nominations Subcommittee has 
submitted the following names to 
SCTE Secretary Jim Farmer to placed 

on the 1992 ballot: 
• At-large: Tom Elliot (incumbent) 

and Pete Petrovich 
• Region 3: Norrie Bush, Eugene 

Fry and Sally Kinsman 
• Region 4: Bill Arnold and Wayne 

Hall 
• Region 5: Don Gall, John Grothen-

dick and Mark Wilson 
• Region 7: Terry Bush and Dan 

McKay 
• Region 8: Don Shackelford and 

Jack Trower (incumbent) 
• Region 10: Michael Smith (incum-

bent) and Scott Weber 
• Region 12: Walt Ciciora (incum-

bent) and Robert Price 
In addition to these candidates, 

members will have the opportunity to 
vote for a person of their own choice 
through an additional line that will be 
provided on the ballot for "write-in" 
votes for each open position. 

The referendum, which the board of 
director's majority recommended be 
submitted to the Society's membership 
for a vote, deals with proposed 
changes in the titles of the Society's 
leadership. Under this change, the 
titles of president and vice president 
would be utilized by the Society's 
national staff, while what are currently 
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the board president and vice presi-
dents would become recognized as 
chairman and vice chairmen. 

Please be sure to read the voting 
instructions and biographies carefully 
before making final selections. Election 
packages should arrive to members in 
early this month, and completed ballots 
must be postmarked by March 15. 
Please exercise your ability to direct 
the future of your Society and vote. If 
you are an active member and do not 
receive a package, please contact 
SCTE national headquarters at (215) 
363-6888. 

The year in review: 
Scholarship 
Subcommittee 
(Submitted by Leslie Ellis, Member, 
SCTE Scholarship Subcommittee) 

Twenty-eight SCTE members are 
smarter about their jobs this year, 
thanks in part to the SCTE Scholarship 
Fund. In all, the scholarship program 
has distributed in excess of $12,000 in 
educational assistance this year. And 
the pot isn't empty; more than $25,000 
lays waiting to be tapped. 
Some scholarship recipients used 

the money toward National Cable Tele-

vision Institute courses; other opted to 
take engineering classes at local vo-
tech colleges and universities. Still oth-
ers used the grant to pay for textbooks. 

Scholarship recipients are nothing 
short of ecstatic when they discuss the 
available educational funds. Case in 
point is Julie Hollon, a staff engineer 
for TeleMedia in Richmond, Va. 

Hollon, who is finishing up her last 
year in a four-year E.E. degree at Vir-
ginia State University, can't speak high-
ly enough about the Society's involve-
ment in her education. The scholar-
ship was a godsend to me," she 
recounts. "My future in this industry is 
strictly contingent upon the quality of 
my education. So I am ecstatic and for-
ever thankful. And every dollar SCTE 
has provided me with will be returned 
to the industry tenfold. 

"I have the ambition and the capabil-
ity. And I'll have the education, too," 
Hollon continues. "This industry needs 
trained people. There are so many 
technicians out there who don't even 
know what a frequency is. Everything 
they know they've learned on the job. 
But the days of the shade-tree mech-
anic are going by the wayside." 

Hollon, who aspires to be a cable 
CEO someday, saw the application for 

an SCTE scholarship two years ago in 
a trade publication, and sent it in. She 
has been receiving financial aid from 
SCTE ever since. 

The following active members have 
received financial assistance this year 
from the SCTE Scholarship Program: 
Jeff Green, Larry Thompson, Mark 
Ulrich, Ken Gabehart, Ronald Kistner, 
Tom Maloney, Bernard Doffing, Mike 
Pieson, Paul Workman, Tim Romig, 
John Zepnick, Cliff Anderson, Sean 
Dalton, William Purcell, Jack Villa Jr., 
Robert Young, James Me!der, Randy 
Miller, Howard Sudberry, Jeff Green, 
Julie Hollon, Jeff Howcroft, Jim Toth, 
Mark Bosteder, Chris Early, Mike 
Giobbe and Walter Gerber. 

There are plenty of reasons to delay 
education. No time. Too many other 
commitments. Low placement on the 
priority list. But one thing is clear: Lack 
of available cash doesn't have to be 
one of those reasons, particularly not 
for active SCTE members interested in 
furthering their careers through higher 
education. 

To apply to the Scholarship Pro-
gram, pick up an application at your 
next local SCTE chapter or meeting 
group session, or call national head-
quarters at (215) 363-6888. 

Sadelco's New Signal Level Meters, They'll Surprise You Inside and Out! 
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Call Sadelco today for the 
name of your local distributor. 
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AUGAT MVPs 
Products for all your 

CATV connections. 

Augat's LAC standouts 

include connectors like the 

Snap-N-Seal "F," the 3-

Piece "W" Series, the 2-Piece 

"K" Series. Plus, TA-1 Tracer 

units and cable prep/installa-

tion tools. And the whole 

team features easy installa-

tion, reliable performance 

and proven durability. Don't 

settle for second string — 

choose the champions at 

LAC. Augat Communications 

Division, integrating products 

for CATV, Fiberoptics, LAN 

and Telephony. 

0952-670281 

Augat Communications, Hortonwood 1, Telf 
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The Queens' gig: Details 
of the 1 GHz upgrade 
Each of us reading this publication is 
acutely aware that the cable systems 
we have been putting in place over the 
past few decades have a much greater 
value today beyond our current busi-
ness of delivering TV entertainment 
signals. As fiber-optic technologies 
improve and new technologies such as 
digital video compression, personal 
communication networks (PCNs), high 
definition TV (HDTV), and the electron-
ic program guide emerge, the CATV 
system evolves into the cable commu-
nications network and a host of new 
business opportunities become evi-
dent. 

This article focuses on one of the 
first steps toward realizing the full 
potential of the cable network — the 1 
GHz upgrade in Queens, N.Y. The 
equipment/architecture combination 
devised provides the capability and 
flexibility that supports all of the previ-
ously mentioned technologies in its 
current form by the addition of the new 
terminal equipment. 

By James R Ludington 
Project Director-Advanced Cable Systems 
Time Warner Cable 

ir he Time Warner Queens system 
is a recently completed 550 MHz 
system that supports a full 78-

channel lineup including three chan-
nels of impulse pay-per-view (IPPV) 
and a number of ethnic pay services in 
languages such as Chinese and Hindu. 
So why choose a state-of-the-art sys-
tem for this upgrade? The answer lies 
in the benefits realized by expanding 
the capacity of the cable system. Three 
benefits of expanded capacity are: 

1) Choice 
2) Alternatives 
3) Diversity 

Let's look at each factor in detail. 
Choice. The core business of the 

cable system is to provide entertain-

Queens 1 GHz upgrade expected performance 

Law No 
Input it 90 dBmV 

Return Path 

Receiver (Node) 
Output it 30 dBmV lbp Amp 

Input = 23 dBmV 
Output = 45 tit3n1V 

Une Amplifier 
Input = 12.5 dBmV 
Output = 33.5 dBmV 

Calculated System Specs: 
C/N = -50.0 dB 
CTB = -53.0 dB 
XMO = -61.0 dB 
2ND = -61.5 dB 
HUM = -54.3 dB 

House Amp 
(It necessary) 
Input = 3 dBmV 

Output = 18 dBmV 

TINIEWARNER 

ment choices to subscribers. It is evi-
dent by the success of the video rental 
industry, the continuing rally to reregu-
late the cable industry and the ever-
present home satellite delivery systems 
that cable operators have not been 
totally successful at the task of provid-
ing enough choice to satisfy all subs. 
A high-capacity system allows the 

use of a large number of channels to 
be devoted to the repetitive scheduling 
of any number of movie titles or events 
allowing the subscriber to choose what 
to watch as well as the convenience in 
when to watch it. Dubbed near video-
on-demand (NVOD), the Queens sys-
tem will initially assign 57 channels of 
the new 150-channel system to this 
type of PPV programming. 

So, why Queens? In order to prop-
erly measure incremental gains in PPV 
buy rates and revenues, this new 
method of offering TV entertainment 
had to be launched in an area with 
subscribers already familiar with IPPV. 
Time Warner Home Theater in Queens 
is a successful four-channel PPV oper-
ation, thus Queens is the logical loca-
tion for studying the implementation of 
so much more IPPV. Additional "niche" 

programming services also are expect-
ed to emerge considering the success 
of the current ethnic services. 

Alternatives. The 1 GHz architecture 
in Queens creates a large number of 
coaxial cable service areas fed by indi-
vidual "home run" optical fiber links 
from the headend. Each of these 
nodes serves an average of four to six 
miles of horizontal plant, or a large 
multiple dwelling unit (MDU) complex 
(vertical plant), with an average of 
1,500 passings per mile. Each is a net-
work that is ideally suited to provide all 
types of telecommunications, interac-
tive services and data services. 

Diversity. The standard video chan-
nel capacity of 1 GHz is approximately 
155 channels (though the entire spec-
trum does not have to be dedicated to 
6 MHz NTSC channels). Diversity 
enters into the equation when digital 
compression becomes practical. This 
high-capacity system can be divided 
into analog and digital portions and 
carry both signals simultaneously. Now 
a path is cleared for both existing 
NTSC fare and any number of two-

(Continued on page 70) 
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The invisible crime 
of stealing cable TV 
By Mike Mayberry 
Construction Coordinator, Continental Cablevision 

W hen is stealing not really 
stealing? What crime is con-
sidered victimless? What 

crime has laws forbidding it that are 
seldom enforced against the perpetra-
tor? If you answered "theft of cable ser-
vice" you were correct. You don't win 
anything. You just recognize the prob-
lem — and it's a big problem. 

Lack of cooperation and apathy by 
honest people is part of the problem. 
The laws are specific, the enforce-
ment is not. Our business — cable 
TV — pays its employees wages. 
Honest customers pay cable 
companies for a service. The 
thief steals twice. He steals the 
product from the company and 
wages out of your pocket. 
(Based on the National Cable 
Television's cable piracy survey 
conducted in 1990, the industry 
lost an estimated $3 billion in 
unrealized revenue due to theft 
of cable service.) Sooner or later 
some of the budgeted money for 
cable expenses has to be diverted to 
cover the costs of cable theft. 

Both employees and customers can 
become involved in spotting the illegal 
user of our service. These people 
should share in the reward. Stealing 
our product, in whatever form, is no 
less a crime than robbing an individu-
al's house. If you tap into our service, 
take a converter, add a movie channel, 
or add an additional outlet — all are 
stealing. 

How long before the legitimate cus-
tomer says "enough is enough"? The 
Federal Communications Commission 
makes the theft of cable a federal 
crime. However, on the local level, it is 
treated as a misdemeanor. Maybe 
cable companies, local police, the 
courts and the utility companies should 
sit down together and hammer out a 
final solution. Climbing a pole to hook 
up an illegal service is a crime against 
the utility companies. Manipulating 
CATV equipment is certainly a crime. 
After all, aren't we as a cable company 
doing a disservice to the honest cus-

tomer if we do not demand enforce-
ment of the laws and punishment for 
the thief? 

For too long, stealing cable has 
been the invisible crime. But the fact is, 
thieves are what these people are and 
a crime is what this is all about. We 
should treat this problem for what it is 
or give our product away for free. It can 
no longer be ignored or put aside for 

now, even if only a small percentage of 
the population steal our product. 

War against theft 
Currently, due to inadequate laws, 

lack of enforcement, or just plain apa-
thy on our part, we ignore it. It's the "it's 
more trouble than it's worth" syndrome. 
When that small percentage that steals 
cable becomes increasingly larger, 
when the minority becomes the majori-
ty, will it be too late to reverse the prob-
lem? This problem is really a battle — 
a war — and if we lose can we be sure 
we will get a second chance? If ever 
there was a time for escalating a war, 
the time is now. 
A stalemate is unacceptable. Spell 

out every rule and regulation for steal-
ing cable services once and for all. 
Make it strong. Make it plain and under-
standable. And most of all, make it hurt 

the criminal. Cable theft must be prose-
cuted and fines imposed. It doesn't 
matter if the fine is only $100. The pun-
ishment must be visible and lasting. Jail 
sentences, even if only for 48 hours, 
should be imposed. Thieves must lose 
something of greater value than that of 
the product they have stolen. 

Perhaps the lack of anonymity is the 
greatest punishment of all. People 
need to understand that cable theft is a 
crime. It doesn't matter if it is just one 
pay channel or just a converter that is 
stolen. It is still stealing. If the thief 
does not suffer any consequences or 

if the punishment is not sufficient, 
then the real loser is the cable 
company and we have no right to 
complain. 

Stealing cable is considered 
a recreational crime. But can a 
cable company afford to con-
tinue to do business with a 
thief on the payroll? He may 
not be an employee of the com-
pany, but without sufficient pun-
ishment to serve as a deterrent, 

the company may as well budget 
for the expense. 

What we can do 
The livelihood of every cable 

employee is at stake. Look at it this 
way: If wages cannot be raised 
because cable operators are paying for 
theft of service, then the thief not only 
steals from the cable company, but 
also from us as employees. Let's make 
this crime visible. Let's charge for ser-
vice calls that turn out to be illegal con-
nections. Let's inform these criminals 
that this crime will not be seen as busi-
ness as usual and will not be tolerated. 
If damages occur while the thief is 
making an illegal connection (e.g., a 
broken apartment box or a damaged 
pedestal), let's fine them and require a 
mandatory jail sentence. 

At a minimum, cable theft is vandal-
ism. The thief needs to pay the price 
for cable theft, not the honest cus-
tomer, the cable operator or its employ-
ees. If this trend of apathy toward cable 
theft continues, the only people who 
will be able to afford to have it will be 
those who steal it. CT 
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TDRs can assist in 
theft prosecutions 
The following is adapted from a sub-
mission that ran in the NCTA Office of 
Cable Signal Theft's publication, "The 
1990 'Signal Security Ideas Competi-
tion' Collection of Entries." The fifth 
annual competition is currently under-
way. For more information, contact the 
OCST at (202) 775-3684. 

By Henry E. Hack 
Corporate Manager of Investigations and Field Audit 
Cablevision Systems Corp. 

p
rosecutors in different jurisdic-
tions demand different standards 
of evidence in order for them to 

bring a prosecution for theft of cable 
service. The type of cable theft we 
most frequently encounter is the resi-
dential subscriber who has reconnect-
ed himself at the tap after being dis-
connected for non-pay or other rea-
sons. Less frequently we find a "never" 
subscriber who has run his own drop to 
the tap or who has split off the service 
of a neighboring legal subscriber. 

Our standard procedure is to dis-
connect the illegal connection and 
send the resident a certified letter stat-
ing that we have disconnected the 
cable connection between his resi-
dence and our cable system. The 
applicable state law governing theft of 
service is mentioned and the resident 
is given the telephone number of cus-
tomer service to call if they desire to 
become a paying subscriber. 

All illegal disconnects are monitored 
and if the resident reconnects a second 
time, a criminal prosecution for theft of 
service is commenced. The evidence 
given to the prosecutor is: 

1) Written deposition of the audit tech-
nician who did the first disconnect of the 
illegal connection. 

2) The connection itself. (The fitting 
and 3-4 inches of cable are retained with 
the paperwork.) 

3) A copy of the certified letter sent to 
the resident with the "return receipt" card. 

4) A photograph of the second illegal 
connection showing the drop from the tap 
to the residence. 

5) Statements of the arresting police 
officers of their arrest. (Illegal connection 
observed, TV set observed tuned to 
cable station, resident's admissions, etc.) 

Getting a conviction 
In most cases these evidential items 

are sufficient for a prosecutor to not 
only make a "prima facie" case, but to 
also obtain a conviction for theft of ser-
vice. However, we live in a diverse 
nation and some prosecutors demand 
more in the way of evidence. A district 
attorney in one of our Midwest systems 
informed our security manager that he 
would not undertake a prosecution 
unless he was provided with a video-
tape of the suspect climbing the pole 
and reconnecting the cable himself. 
Although this is an extreme example, 
we must always be prepared to offer 
the best documentary evidence avail-
able in order to make our case attrac-
tive as a "winner" for the prosecutor. In 
the state of New York there is a pre-
sumption in the theft of service statute 
that an illegal connection is presumed 
to have been made by the resident. 
Even with this presumption, some local 
prosecutors demand more. They ask 
such questions as: 
• "How do you know that the suspect 
was actually watching your cable sig-
nal?" 
•"How do you know what the cable end 
in the house was hooked up to?" 

One way to answer these questions 
is the method of arrest as indicated in 
Item 5 in the previous list. When the 
arresting officer gains entrance to the 
home (we go to the home shortly after 
the dinner hour) he usually observes 
the TV set on. A signal to the audit 
technician to cut the illegal connection 
at the tap allows the police officer to 
observe the set go to "snow-no-sound" 
if it is attached to the system. 

Using the TDR 
But suppose the resident refuses 

entrance to the home, as they can 
legally do, in the absence of a warrant? 
The answer may very well be found by 
employing a time domain reflectometer 
(TDR). Most line maintenance/service 
departments of cable companies 
already possess a TDR. Its chief func-
tion is to detect a fault in a cable run 
(short, open, crimp, water condition) 
and to pinpoint its exact location. The 
TDR sends an electrical pulse down the 
cable that is reflected back from the 

fault location and displayed on the CRT. 
The distance from the TDR to the fault 
also is displayed so the technician can 
more easily locate and repair the fault. 

The TDR has now found practical 
use over the past few years in detect-
ing illegal splits and cable connections. 
The newer models are portable, bat-
tery-operated and provide an immedi-
ate printout of the condition observed 
on the CRT. Some manufacturers are 
specifically advertising TDRs with ref-
erence to their value in detecting illegal 
connections. The printout of the graph 
made by an illegal connection is very 
strong evidence of cable theft and 
should convince all but the most ad-
amant prosecutors that the suspect is 
illegally watching the cable signal. 

The practical method of using the 
TDR is to build an atlas of printouts of 
various connections at the end of a 
cable and use it as a "standard refer-
ence" to compare printouts obtained 
from illegal connections. The printout of 
the illegal connection is obtained by 
disconnecting the illegal connection at 
the tap or groundblock and connecting 
the cable to the fitting on the TDR. 
After the printout is obtained, the illegal 
connection is reconnected and the 
printout retained as evidence. 

The atlas of printouts should 
include, but not be limited to: 
1) An open cable. 
2) A shorted cable. 
3) A cable connected to a VCR. 
4) A cable connected to a converter. (A 
separate chart should be kept for each 
converter used by your company and 
as many others as possible from neigh-
boring companies.) 
5) A splitter with various devices con-
nected to its legs (converters, TV set, 
VCR, transformer, etc.) 
6) A cable-compatible TV. 
7) A TV set with matching transformer. 
8) A matching transformer with output 
leads shorted. 
9) A matching transformer with output 
leads open. 
10) A barrel. 
11) Two-way, three-way, four-way split-
ters and splitter/amplifier combinations. 

The TDR can be a valuable aid in 
substantiating a connection to a cable 
system and thus aiding the prosecution 
of a theft of service case. It also can 
definitively show that the end of the 
cable in a suspect's residence is not 
connected to a TV set (i.e., open or 
short) and will thus avoid the embar-
rassment of false accusations against 
an innocent person. . CT 
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Developing a tap audit/ 
non-pay disconnect program 
The following is adapted from a sub-
mission that ran in the NCTA Office of 
Cable Signal Theft's 1991 publication, 
"Fourth Annual Signal Security Ideas 
Competition." The fifth annual competi-
tion is currently underway. For more 
information, contact the OCST at (202) 
775-3684. 

By Robert C. Wagner 
System Security Manager 

And Bruce Snyder 
System Security Supervisor 
Cablevision of Chicago 

Cablevision of Chicago provides 
service to 31 suburban communi-
ties of Chicago, passing 192,000 

homes with 71,000 active subscribers 
for a penetration of 37 percent, which 
is typical for the Chicago market. In 
1987, the system established a system 
security department with a staff of four. 
Manpower has been increased each 
year and current staff is nine. 

On many occasions over the years, 
audit operations were suspended to 
allow the security technicians to assist 
in reducing high pending installation 
pools. Although this was beneficial to 
the system as a whole, audit productiv-
ity suffered. This was especially true at 
times when sales and subsequent 
installations were high because these 
also were the best times for audit con-
versions to increase. 

The department had to develop 
some type of method to maintain con-
stant auditing throughout the year. 
Therefore, for 1990, the department 
proposed that it be given the responsi-
bility of performing all non-pay discon-
nects with the allocation of two addi-
tional security technicians. The goal of 
the program would be to consolidate 
the non-pay disconnect and tap audit 
functions into a single, effective pro-
gram that not only assured consistent 
audit and conversions but also saved 
non-pay accounts through improved 
bad debt collection and ensured that 
accounts that remained delinquent 
were actually disconnected. 

How it works 
With five security technicians now 

on staff, the system was broken down 
into five areas with each technician 

MDUs are traditionally high in unau-
thorized connections. 

permanently assigned to an area. The 
technicians were responsible for all 
non-pay disconnects and tap audit 
functions within their assigned areas. 
The idea was that each time a non-pay 
disconnect was performed at a multiple 
dwelling unit (MDU), the tech also 
would audit the MDU. Since MDUs are 
traditionally high in unauthorized con-
nections, this method would enable the 
department to monitor them more close-
ly. The security supervisor performed 
quality control of the techs and assist-
ed in auditing problem MDU locations. 
With techs assigned to their own area, 
they became extremely familiar with 
them. This resulted in the techs identi-
fying problem audit locations and 
repeated non-pay addresses, and 
overcoming access problems. 

Since the techs were always working 
in their areas, several attempts could be 
made to make contact with non-pay subs 
to collect debts and save accounts. Often 
the non-pay subs asked for a few days to 
get the money together to pay the debts 
to which the techs agreed. Typically, a 
non-pay disconnect/MDU tap audit would 
be performed three days per week with 
straight auditing done on the remaining 
two days. 

The department also strived to 
"bring back" those accounts that were 
not saved through debt collection. 
These accounts were assigned to the 
department's audit sales representa-
tive. Therefore, besides contacting tap 
audit disconnects, the rep also dealt 
with non-pay disconnects. In coopera-
tion with the collections department, 

Co
ur
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sy
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C
T
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the audit sales rep arranged payment 
plans for those non-pay subscribers 
that eliminate their debts and come 
back on the system as paying sub-
scribers. Usually, the payments in-
volved one-half of the debt with the 
remaining half paid on their reconnec-
tion date. This proved to work well. 

Also, in working with the non-pay 
accounts, the department identified many 
"professional" non-pay subscribers. That 
is, persons who subscribe, go non-pay 
and continuously resubscribe using ficti-
tious names, phone numbers, etc. These 
accounts were made non-servicable in 
the data base and could only be sold with 
security's approval. The non-pay conver-
sion rate increased steadily each month. 

"Saving" accounts 
In 1990, the department "saved" 

hundreds of accounts, collecting 
$35,838 in the field before disconnec-
tion. It disconnected 8,448 non-pay 
accounts. As with audit conversions, 
the department could only take credit 
for non-pay "conversions" if they 
occurred within three months after dis-
connection. A total of 1,481 discon-
nected non-pay accounts were brought 
back as paying subscribers with the 
collection of $99,863 in bad debts. 
These accounts resulted in an annual-
ized recurring revenue of $620,243. In 
tap auditing, 24,850 homes were 
passed with 2,657 unauthorized con-
nections removed from the system. A 
total of 983 of these accounts were 
converted into paying subscribers for 
an annualized figure of $411,680. 

Therefore, for the year, the system 
security department disconnected 
11,105 bad debt and unauthorized 
accounts from the system. It converted 
17.5 percent of the bad debt accounts 
and 40 percent of the unauthorized 
accounts into paying subscribers for a 
total of 2,464 active subscribers. Be-
sides collecting $135,701 in bad debts, 
the department generated an annual-
ized recurring revenue of $1,031,923. 
This type of program could prove to be 
successful for other systems, especial-
ly smaller ones that would like to per-
form a tap audit function, but do not 
wish to or cannot afford to make it a 
full-time program. CT 
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POWER LINE 

CE 
LOCATION 
• Complete System For Finding Power Line 

Interference 
• Identifies Interference Sources at Any Distance 
From the Headend 
• Pinpoints Interference Sources to the Nearest 

Pole 
• Small, Lightweight, Easy to Use 

Now there is an instrument system that can 
quickly identify sources of power line interfer-
ence and pinpoint them to the nearest pole. 

The TRILITHIC PLI-150 is the first interference 
locator system specifically designed for the 
interference problems of the CATV industry. 
The PLI-150 system quickly locates all types of 
power TVI sources and "grades" them according 
to their interference potential. Using the 
step-by-step procedure outlined in the manual, 
the operator can quickly determine which of 
these sources is causing off-air reception 
problems. 

The PLI-150 is a complete interference-locating 
system, including a mobile antenna and vehicle 
mount for drive-out surveys and a hand-held 
directional antenna for precision measurements. 
A high-impact plastic transit case protects the 
receiver and its accessories from damage when 
not in use. 

Call 1-800-344-2412 For More Information. 

TRILITHIC 
9202 East 33rd Street 
Indianapolis, IN 46236 USA 
Telephone: (317) 895-3600 

Toll Free: (800) 344-2412 
FAX: (317) 895-3613 
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Targeting new revenue 
with signal security 
The following is adapted from a sub-
mission that ran in the NCTA Office of 
Cable Signal Theft's publication, "The 
1988 Signal Security Ideas Competi-
tion' Collection of Entries." The fifth 
annual competition is currently under-
way. For more information, contact the 
OCST at (202) 775-3684. 

By Julia TeKippe 
Manager of Audit 
American Television and Communications 

During the summer of 1986, the 
corporate audit department of 
American Television and Com-

munications worked with seven divi-
sions and performed extensive sample 
tap audits. The objective was to pro-
vide insight into the subject of signal 
security and unauthorized viewers 
(UVs). Perhaps the most significant 
finding from the project was that the 
majority of UVs were the result of our 
failure to do our jobs properly. Based 
on the significance of this finding, we 
decided to initiate two pilot programs to 
learn more about the in-house genera-
tion of UVs and to develop preventive 
measures to minimize it. 
We perceive the UV situation as 

having two distinct parts. The issues 
are: 

1) We need to stop creating addi-
tional UVs through non-performance or 
substandard performance of our duties. 

2) We need to detect the UVs that 
exist in our systems and convert them 
to paying customers or disconnect their 
service. 

Program highlights 
Here are some of the highlights of 

the pilot programs (which we will cover 
in detail later) in Memphis, Tenn., and 
Charlotte, N.C.: 
• The dedicated quality assurance 

(QA) technician in Memphis verifies an 
average of 40 service agreements per 
day. 
• The QA technician in Memphis 

has never been pulled off QA work to 
fill in on connections or non-pay dis-
connects. 
• The in-house and contractor accu-

racy rates for proper completion of 
tasks went from 75 to 93 percent within 

three months of implementing a QA 
program in Memphis and stayed in the 
90s for the following year. 
• The number of drop-related ser-

vice calls decreased in relation to the 
number of customers in Memphis, 
which resulted in cost savings of 
approximately $20,000 in 1987. 
• The accuracy rate of proper dis-

connects performed by the Charlotte 
connection group progressed from 50 
to 80 percent. 
• Charlotte experienced 30 percent 

conversion of UVs to paying customers 
simply by mailing letters to detected 
multiple dwelling unit UVs. 
• $43,000 in additional annual rev-

enue was gained in Charlotte from the 
conversion of 212 UVs to paying cus-
tomers. This is still growing. 

Don Shackelford, vice president of 
engineering, spearheaded the project 
in Memphis. A priority was established 
to stop creating UVs before we 
attempted to clean up our past mis-
takes. A full-time QA technician posi-
tion was created with the initial goal to 
address the established priority. The 
position was staffed by Steve Gross, a 
current employee who had approxi-
mately three years experience in the 
connection department. 

In Memphis, most connections were 
being performed by contractors while 
most other tasks were being performed 
by in-house personnel. It was decided 
all contractor and in-house work would 
be subject to QA reviews. 

The QA review includes verification 
of appropriate service level along with 
verifying compliance with the Memphis 
division's technical specifications. The 
quality of the connections will have a 
significant impact on the number of ser-
vice calls we perform in the future. 

"Perhaps the most 
significant finding 
from the project was 
that the majority of 
unauthorized viewers 
were the result of 
our failure to do our 
jobs properly." 

The first few weeks Gross did QA 
reviews, the accuracy rate was approxi-
mately 75 percent for both in-house and 
contractor work. It was a shock to every-
one that work habits were this poor. 

Raising accuracy awareness 
The next objective was to raise the 

accuracy rate. Employee and contrac-
tor awareness of the division's commit-
ment to doing the job right the first time 
became the emphasis of the project. 
Some of the methods used to commu-
nicate the division's commitment to the 
employees and contractors were: 
• Articles in the employee newsletter 

and spots on the in-house payday 
video show about the program. 
• The president talked to new 

installers during their two-week training 
class and stressed the importance of 
the program and doing their job right 
the first time. 
• In-house employees had to per-

sonally do corrections for deficiencies 
found in their work. 
• Contractors were not paid for jobs 

not completed satisfactorily in addition 
to having to correct the deficiencies. 
• Positive feedback was provided by 

Gross when work was good; Shack-
elford also sent congratulatory letters 
to top performers. 
• The termination of two employees 

during the first month of the program 
resulting from non-performance of dis-
connects. 

The accuracy benefits 
The communication and commit-

ment have paid off. The in-house and 
contractor accuracy rates went from 
around 75 to approximately 93 percent 
in three months. It is especially reward-
ing that these rates stayed in the 90s in 
the following year. 

Gross never was pulled off QA work 
to fill in on connections or non-pay dis-
connects, as mentioned previously. As 
minor as this point may seem, it is in 
extreme contrast to what happens at 
most other locations. Everyone has 
good intentions to do QA reviews, but 
the designated employees are 
assigned other tasks and OA slips 
through the cracks more often than not. 

To quantify the project: the full-time 
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OA technician position costs approxi-
mately $24,000 per year including 
wages, benefits, vehicles and other 
related costs. This is essentially the 
only direct cost of the project. 

The benefits are more difficult to 
quantify but do, in fact, outweigh the 
cost. Contract labor payments repre-
sent an easily quantifiable benefit. The 
Memphis division deducted $2,500 
from contractor invoices for jobs com-
pleted improperly in the first year of the 
program. 

The most significant benefit identi-
fied to date is the reduction of the num-

ber of drop-related service calls. In 
1987, service calls declined by more 
than 2,200 representing a savings of 
more than $20,000. We believe the full 
benefit of the program will be realized 
down the road. Sloppy work does not 
always result in immediate service 
calls. 

Another future benefit was in the 
number of disconnected-in-error ser-
vice calls. The division spends over 
$30,000 a year on disconnected-in-
error service calls. It was deduced that 
once the program had been in place for 
a longer period of time and more of the 

Don't Ask Us 

Ask those who've worked with us. 

Satisfied customers are our best 
way of letting you know the many 
ways we can serve you. 

• Coaxial and Fiber 
• Mapping and Design 
• Make Ready 
• Aerial Construction 
• Underground Construction 
• Splicing and Activation 
• Fusion Splicing 
• Emergency Fiber 
Restoration Services 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• CompleteTurnkey 
Project Management 

ID COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

CABLE CONSTRUCTORS, INC. 

drops are tagged, this type of error will 
be less likely to happen. 

Gross reviewed an average of 40 
jobs per day. This represents approxi-
mately 5 percent of the work completed 
in the division. He was able to cover so 
many jobs by being very organized and 
due to his familiarity with the system. 
Since he had been with the division for 
several years, he was very efficient at 
selecting and routing the service 
agreements so that driving time was 
kept to a minimum each day. In addi-
tion, he did not climb poles very often 
because you can generally see the 
quality of overall work from the ground. 

The Memphis division planned on 
expanding its tap audit department 
soon after the program's inception. 
Efforts at first though were concentrat-
ed on following up on customer and 
employee referrals regarding UVs, 
researching the canceled connection 
report and working in conjunction with 
sales representatives on audit/conver-
sion blitzes of MDUs. The division has 
been successful in prosecuting some 
repeat offenders and has had favorable 
media publicity about the prosecutions 
and its QA and tap audit programs. As 
the program developed, the division 
also made plans to do more systematic 
tap audits with conversion efforts to 
identify and clean up all existing UVs. 
The potential for increased revenue 
was waiting to be tapped! 

Alan Spencer, vice president of 
finance, had responsibility for the de-
velopment of a QA program at the 
Charlotte division. A QA supervisor 
position was created and staffed by 
Mike Ferguson, who had a few years 
experience at Cablevision of Charlotte 
as a customer service representative. 
Administratively, Ferguson reported to, 
and was assisted by, Nancy Morris. 
She is the director of internal control 
with responsibility for QA among other 
duties. A decision was made at the 
beginning of the project to separate the 
QA function from connections and 
technical services in order to provide 
objectivity and segregation of duties. 
This was helpful as several employee 
terminations for improper work perfor-
mance resulted. 

Focus on disconnects 
From the beginning, the emphasis 

of the Charlotte program has been on 
ensuring the proper completion of 
assigned disconnects by ATC person-
nel. Proper and accurate completion 
includes adherence to established 
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ADVERTISEMENT 

REVOLUTIONIZING TELEVISION AUTOMATION 

Controlling multiple 
headend switching functions 
By Patrick L. Bates 
Customer Service Manager 

And John Gerstenberg 
Applications Engineer 

Situation 
A west coast MS0 presented us 

with the task of automating multiple 
switching functions at the headend. 
Two cable networks were running cross 
channel promotions; another broad-
cast network often required switching 
between local and remote feeds; and 
additional switching control was 
needed to feed a wide variety of pro-
gramming sources into the system's 
local origination channel. 

Objective 
To provide the Headend Engineer 

with a single system that would ac-
complish all of his current switching 
requirements, as well as expand to 
meet future demands. 

Solution 
We designed a custom automa-

tion system around our state-of-the-
art Programmable Clock Unit, the PCU-
1A. The PCU-1A provides a variety of 
real-time headend automation control 
functions, including audio/video and 
cross promotion switching, local origi-
nation program playback, IF/RF 
switching relay closures, and VCR 
control. 

Advanced clock control 
With a 3,000 event storage ca-

pacity (each event may contain up to 

eight separate functions), the PCU-1A 
has the ability to store and execute 16 
separate 24-hour schedules. As illus-
trated in Figure 1, the PCU-1A inter-
faces with a Wyse terminal (or IBM-
compatible PC) for full screen system 
control, status monitoring and easy 
scheduling. An automatic schedule 
template generator helps create 
schedules quickly, and a printer can 
be used to generate hardcopy verifica-
tion of events. A dial-up telephone 
modem provides optional manual 
override. 

Custom control 
To execute its scheduled events, 

the PCU-1A communicates with sev-
eral different switching devices through 
a Binary to Decimal Decoder (BDD). 
The BDD receives the PC U's four bit 
TTL binary input and produces 10 dis-
creet outputs. In the right configura-
tion, these BDD's can produce up to 
1,000 discreet outputs for virtually un-
limited switching control. 

Two vertical interval Stereo A/V 
Switches (AVS-3021A) were employed 
to handle cross promotion switching 
between two cable networks, CNN 
and TNT. Each switch accepts two 
inputs of stereo audio and video, and 
routes selected input to the output 
bus. Its total solid-state design en-
sures that vertical interval switching 
occurs automatically with synchronized 
inputs to provide smooth transitions. 

Headend Switching Figu re 1•: system 
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For switching between local and 
remote feeds on the ABC affiliate 
channel, we used our NB IF/RF Switch 
circuit (RFS-3001A), This solid state, 
shielded (Single Pole Double Throw) 
switch provides remote switching of 
low-level IF or RF signals, with better 
than 70 dB isolation between inputs at 
100 MHz, less than 1 dB insertion loss, 
and a frequency range of 20 to 500 
MHz. 

Since the system's LO channel 
draws from several very different pro-
gramming sources, including CG's, 
multiple VCR's, live studio feeds and 
cable satellite networks, we installed 
an AVS-10AS PatchmasterTM 10-in-
put by 1- output switcher to do the job. 
This bridging audio-follow-video, ste-
reo routing switcher features high im-
pedance, low capacitance bridging 
inputs, and performs vertical interval 
switching. 

Remote control 
For added convenience, we in-

cluded a custom control frame in the 
system configuration that allows a 
technician to control the switching of 
any crosspoint simply by calling from a 
standard touchtone phone. The frame 
contains assorted modules from 
Channelmatic's 3000-series, includ-
ing an Unattended Telephone 
Answering Device and a DTMF 
Tone Decoder. 

Automation Solutions 
Channelmatic designs, manufac-

tures and installs complete automa-
tion systems that improve operating 
efficiency and on-air signal quality. 
With a complete line of over 200 
modular units and A/V accessories, we 
can enhance your system with virtu-
ally any feature you could want or 
need. 

Call, write or FAX us today with 
your automation needs, and let us find 
a solution. You could be featured in 
our next article! 

CHANNEUVIATIC 

821 Tavern Road, Dept. Cil 
Alpine, California 91901 
(619) 445-2691 • (800) 766-7171 
FAX (619) 445-3293 
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standards and procedures in addition 
to the actual performance of the dis-
connection. The program commenced 
in January 1987, with approximately 
two months dedicated to establishing 
the goals and objectives of the pro-
gram and educating the field staff 
about the program. An element of the 
educational process was to videotape 
identified improper disconnects to illus-
trate the right and wrong ways to per-
form a disconnect. 

Initial verification of disconnects per-
formed by the ATC connection group 
identified accuracy rates as low as 50 
percent. However, as the educational 
process continued and proper methods 
were better communicated to those 
actually performing the disconnect, 
accuracy rates regularly and consis-
tently increased. A 90 percent accura-
cy rate became the norm as opposed 
to the exception. 

During the summer of 1987, discon-
nections performed by salespersons 
were added to the review process. Al-
though not as dramatic as the improve-
ment noted in the connection group, the 
accuracy rate for this group improved 
from less than 50 percent to an average 
running rate around 80 percent. 

Audits of apartment passings 

"$43,000 in addition-
al revenue was 
gained ... from the 
conversion of 212 
unauthorized viewers 
to paying cus-
tomers." 

proved to be revenue producers at a 
relatively low cost. During a four-month 
period, 2,900 apartment passings were 
audited resulting in the identification of 
705 UVs. Of the 705, 212 soon be-
came paying customers resulting in 
$43,000 of additional revenue. The 
conversion from UV to paying cus-
tomer primarily resulted from the send-
ing of a letter notifying the resident of 
the unauthorized service and pending 
disconnect unless a request to be put 
on billing was received. 

Going forward, two additional em-
ployees became a part of Charlotte's 
QA program to help address several 
new agenda items. Included on that 
agenda were the verification of connec-
tions, QA reviews of completed con-
struction work, following up on "illegal 
leads" provided from customer service 

METRONET, INC. 
"WHERE DREAMS BECOME REALITY" 
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and field personnel, and the pursuit of 
repetitive, unauthorized connections 
through the court system. 

The presence of an ongoing QA 
function became even more important 
when the Charlotte system descram-
bled its tier service in early 1988. With 
the most popular premium services 
being trapped, the need for continued 
and expanded efforts at identifying UVs 
became imperative. 

Signal security benefits 
To conclude, I'd like to go to the 

opening paragraph of our Signal Secu-
rity: Targeting New Revenue report: 
"Annually, ATC is supplying $110 mil-
lion of free cable service to UVs. A 30 
percent conversion rate of UVs would 
provide ATC with an additional $18 mil-
lion of net income each year. The relat-
ed lift would result in 82,000 basic cus-
tomers and 88,000 premium units." 

Implementation of a signal security 
program and the associated benefits 
are a long-term proposal. The two pilot 
programs, although very much a suc-
cess, did not really specifically and ini-
tially address the conversion issue. We 
have been successful in minimizing the 
creation of new UVs. The task of identi-
fying and converting existing UVs to 
paying customers became the logical 
next step after this. 
A division must be willing to invest 

resources up front for little return in the 
short term. This up-front investment will 
pay off through increased revenue 
and/or decreased costs in future years 
as well as through benefits we now 
describe as intangibles. Such intangi-
bles appear to include the following: 
• Improved company image to pay-

ing customers and the community at 
large. 
• Improved picture quality due to 

reduced signal leakage. 
• Increased self-esteem and motiva-

tion of employees. 
Dean Deyo, Memphis division presi-

dent, summarized his impressions 
soon after the inception of the pilot pro-
gram by saying, "I guess we always 
knew that an audit program like this 
was something that we should have 
been doing. But when you're fighting a 
lot of other fires you tend to let it slip. I 
have seen many direct and indirect 
benefits. I know that our biggest gains 
from the program are more long-term 
and are still ahead. If I had it to do all 
over again, I would have this program 
in place from day one. Life would be 
much easier today if we had." CT 
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The Queens' gig 
(Continued from page 25) 

way, high-speed digital signals includ-
ing compressed digital video and 
HDTV. 

The Queens 1 GHz architecture 
As noted, this project is an upgrade 

from 550 MHz to 1,000 MHz. Queens 
is currently a conventional single trunk 
"tree-and-branch" architecture, with FM 
fiber used to interconnect multiple 
headends. In an upgrade, major criteria 
includes the reuse of as much of the 
existing plant as possible, an improve-
ment in system performance and relia-
bility, and an increase in channel 
capacity. 

The fiber architecture uses 1,300 
nm laser technology and combines 
three downstream fibers, one return 
fiber, and two future-use fibers dedicat-
ed to each node. The channel distribu-
tion of each downstream fiber is 60 in 
the low-band, 50 in the mid-band, and 
40 in the high-band. This approach 
was the result of the combination of 
expected equipment performance, fiber 
costs and desired system performance. 
Path redundancy and the desire to limit 
the amount of fiber in any particular 
cable were considered when a maxi-
mum count of 96 fibers per cable was 
established. The system architecture 
and calculated system performance is 
depicted in the figure on page 25. 

The coaxial portion of the architec-
ture is a fiber-to-the-feeder approach 
combined with super-distribution 
cables. Almost 100 percent of the 
existing strand and coaxial cable is 
reused in the new design and approxi-
mately 30 percent of additional cable is 
necessary to supplement the new 
design. Much of this cable is placed to 
extend the express cable past the 
existing trunk layer. 

This design called for no more than 
four amplifiers in cascade; a maximum 
of three "line" amplifiers and one "tap" 
amplifier. The line amp is a unit with 
one low-level output (31/23 dBmV) 
feeding the next line amp via the 
express cable, one high output port 
(43/33 dBmV) feeding the distribution 
system, and contains automatic gain 
control (AGC) circuitry. The tap amp is 
a dual high-output (43/33 dBmV) distri-
bution device without AGC. It feeds 
only distribution plant and does not 
pass power since there are no actives 
past this point. Therefore, it is not nec-
essary for the taps to pass power, 

p-
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improving the insertion loss character-
istic and eliminating a persistent point 
of outage. 

The design tap output level is a min-
imum of 16 dBmV. Using RG-59 drop 
cable in this example, an average input 
to the converter is as follows: 

Minimum tap output = 16 dBmV 
Loss per average drop = 8 dBmV* 
Two-way splitter loss at 1 GHz = 4.5 
dBmV 
3.5 dBmV into the converter 
(*Cable attenuation per foot at 1 GHz = 
0.8 dB; Average drop length = 100 
feet) 

Design tests show that 50 percent of 
the taps designed have an output of 18 
dBmV or more and much of the exist-
ing drop cable is RG-6. This will have a 
positive impact on the previous exam-
ple. All existing house splitters must be 
changed out at the time of converter 
upgrade and a house amplifier was 
developed for MDUs and structures 
with more critical signal requirements. 

Converter and playback center 
In order to provide an easy yet 

effective method of sorting out over 90 
channels of programming and an addi-

"The current thrust 
of the project is to 
deliver PPV choice to 
the home, while pro-
jects regarding alter-
native business 
plans and digital 
video compression 
are around the cor-
ner." 

tional 50 channels of PPV, a new sub-
scriber terminal was developed. This 
terminal provides a menu-driven sys-
tem that guides the subscriber through 
PPV choices, a personal messaging 
and announcement system, and con-
verter functions. 

The current thrust of the project is to 
deliver PPV choice to the home, while 
projects regarding alternative business 
plans and digital video compression 
are around the corner. For this reason, 
the terminal was designed with as 
much flexibility as was possible. Many 
of the terminal functions such as 
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parental control, program timer and 
favorite channel list are resident in a 
removable, replaceable PROM circuit. 
Information regarding the schedule, 
rating, price and purchase of a PPV 
event (for instance) are all downloaded 
from the system controller via in-band 
data streams. The marketing approach 
to this new form of TV viewing is there-
fore fully flexible and adaptable to the 
perceived needs of the subscriber. 
How to successfully deliver this product 
into the home will not be an overnight 
process and the plan is to test a num-
ber of varying approaches. 

To provide the source for the PPV 
programming, a high tech facility was 
constructed in the Flushing, N.Y., 
offices of Time Warner's Brooklyn-
Queens Cable offices. Over 70 1/2-inch 
S-VHS videocassette players have 
been racked together and are con-
trolled via an automation system. Once 
again, ultimate flexibility was planned. 
Room for expansion in floor space, rack 
space, control system and the signal 
router were designed into the playback 
facility. Each videocassette player's 
start, stop, rewind and cue is automati-
cally controlled, the output of which is 
electronically routed to the proper audio 
or video encoder (with individuals in a 
master control area constantly monitor-
ing performance). 

At the outset, 50 channels are devot-
ed to delivery of PPV programming, 
though this provides approximately 15 
entertainment choices at any given 
time. To provide NVOD, four channels 
must be devoted to a single movie that 
is less than two hours in length in order 
for it to begin each half hour. If five two-
hour movies are to be "multiplexed," 
this would consume at least 20 chan-
nels. Seven additional channels are 
planned for delivery of promotional and 
instructional video information. As was 
mentioned earlier, this plan is destined 
for refinement and the facility was 
designed with that in mind. 

The 1 GHz technology also will be 
refined in the near future, though the 
plant that we have in place today is 
proven to be capable of handling the 
expanded capacity. As stated, the 
Queens project has given the industry 
another block by which to build an 
enduring business. The combination of 
all the blossoming technologies will be 
absolutely necessary for a successful 
future and each capital plant invest-
ment plan should be devised with the 
flexibility to take full advantage of each 
one. CT 
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CORRESPONDENT'S REPORTIIIIIIIIIIIIIIIIIIIIIIIIII 

Iridium: A high flying phone system 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

Motorola has proposed an intrigu-
ing worldwide phone communi-

cation system incorporating 77 low 
earth orbit (LEO) satellites. (Paren-
thetically the system's name is 
derived from the fact that the atomic 
number of the element Iridium is 77.) 
All the information on this system 
comes from Motorola sources includ-
ing their detailed and massive 
December 1990 application to the 
Federal Communications Commission. 

Satellite system 
All users will need are hand-held 

mobile telephones or small trans-
portable phone booths linked through 
a network of the LEO satellites to 
provide point-to-point communica-
tions between users located any-
where on Earth. Central to Iridium is 
the notion of the small satellite, 
sometimes called the light-sat (for 
light satellite), that could max out at 

700 lbs. The concept of the light-sat 
is not new — more than 60 satellites 
lighter than 800 lbs have been built 
and flown by six countries since 1970. 
The Iridium satellites could be placed 
into orbit by a variety of existing 
launch vehicles (e.g., the U.S. Delta 
and Atlas, the European Ariane, the 
new U.S. Pegasus air-launched vehi-
cle and others). 

Since full global coverage is es-
sential, in theory the best solution 
was to use a high earth orbit so fewer 
satellites could cover the globe. But 
the network had to connect with a 
hand-held telephone, which meant 
moving the orbit down but not so far 
down that the drag of Earth's atmo-
sphere would lessen orbital lifetime. 
The satellites could not be near 
manned orbital space lanes nor could 
they be so far above them that they 
might be out of reach of a Pegasus 
launch capability. After extensive 
studies, the 77 satellites will be 
placed in seven planes of 11 satellites 
each in circular polar orbits (orbits 
going directly north or south around 

the Earth passing 
over the North and 
South Poles — see 
Figure 1) at an alti-
tude of 413.5 nauti-
cal miles (nmi), or 
476 miles. 
A polar orbit is 

the one used by 
spy satellites be-
cause, since the 
Earth rotates under-
neath the orbit, a 
single satellite cov-
ers the entire sur-
face of the Earth 
each 24 hours. It 
intuitively follows 
that 77 satellites in 
polar orbits would 
really blanket the 
Earth continuously. 
The satellites will all 
"travel in the same 
direction," which 
means the seven 

Figure 1: Iridium satellite system 

"The Iridium sys-
tem's digital cellular 
design is essentially 
a mirror image of 
present-day terrestri-
al cellular telephone 
systems." 

planes of satellites corotate toward the 
North Pole on one side of the Earth 
and come down toward the South Pole 
on the other side. The 11 satellites in 
each plane are evenly spaced around 
their planar orbit, with satellites in 
Planes 1, 3, 5 and 7 in phase with one 
another and those in Planes 2, 4 and 6 
in phase with each other and halfway 
out of phase with 1, 3, 5 and 7. Each of 
the seven corotating planes is separat-
ed by slightly more than 27°. 

The basic breakdown of the satellite 
weight would be 200 lbs for structure, 
200 lbs for payload, 100 lbs for anten-
nas and 200 lbs for enough fuel to last 
a five-year mission lifetime. Each satel-
lite will have the capability of generat-
ing 37 antenna beams in the L-band 
(1,610 MHz). 

Cell patterns 
The Iridium system's digital cellular 
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design is essentially a mirror 
image of present-day terrestri-
al cellular telephone systems 
(see my November 1991 col-
umn, "PCNs — TDMA or 
COMA?"). The 37-cell pattern 
is fixed relative to each of the 
constellation's 77 satellites, 
but moves at 16,533 mph rela-
tive to the Earth's surface. As 
a subscriber unit is operated, 
handoffs occur from cell to cell 
(using a 7-cell frequency 
reuse pattern) similar to 
today's terrestrial cellular tele-
phones. However, unlike the 
case of terrestrial cellular tele-
phones, Iridium's cells would 
be moving across the user, 
rather than requiring the user 
to move through the cells. See 
Figure 2. 

There must also be links 
from each satellite to others 
and also to earth-based tele-
phone networks. This will be 
accomplished through con 
stellation crosslinks (at 22 GHz) and 
gateway earth stations (20 GHz 
downlink, 30 GHz uplink) in various 
countries that would provide a link 
between the satellites and the pub-
lic switched telephone networks 
(PSTNs). 

The typical 373 nmi (430 mi) diam-
eter cell can simultaneously service 
approximately 110 users (assuming 
the proposed 10.5 MHz of 
spectrum) while individual 
land-based cells can handle 
twice that number. Thus, 
Motorola claims that Iridium 
with its limited capacity and 
cost structure is not designed 
to compete with or replace 
existing landline and cellular 
systems. Instead Motorola 
says Iridium will target mar-
kets not currently served by 
mobile communication ser-
vices, such as 1) sparsely 
populated locations where 
there is insufficient demand 
to justify constructing terres-
trial telephone systems; 2) 
areas in many developing 
countries with no existing 
telephone service; and 3) 
small urban areas that do not 
now have a terrestrial mobile 
telecommunication structure. 
A graphic illustration of Iridium's 
worldwide coverage capabili-
ties is shown in Figure 3. 

Current activities 
Recently, Durrell Hillis (corporate 

vice president of Motorola and head 
of the Iridium program) announced 
that Lockheed Corp. (Calabass, 
Calif.) with a $1 billion contract and 
British Aerospace (Berkshire, Eng-
land) joined the design team and in 
the near future they expect to 
announce French and German partici-

Figure 3: Potential Iridium service area 

pation in the program pro-
jected to cost $2.5 billion in 
1991 dollars. 

It is obvious that such a 
proposed system must have 
international participation. 
Present plans call for the 
Iridium constellation to be 
owned and operated by a 
consortium of international 
entities — such as major 
telecommunication compa-
nies and industrial concerns, 
postal telephone and tele-
graph (PTT) authorities and 
financial institutions — with 
expertise in telecommunica-
tions, influence of spectrum 
in a particular part of the 
world and the necessary 
financial resources. On the 
industrial team Hillis said that 
aside from Motorola "we 
think the French and Ger-
mans will be the final addi-
tions to Lockheed and British 
Aerospace." 

Of the international owners and 
service providers Hillis said, "We 
anticipate somewhere between six 
and 10 major owners in the Iridium 
program, and we have other cate-
gories of ownership, including sec-
ondary positions and minority owner-
ship for very nominal values." 

Operating costs and schedules 
By its very nature, the Irid-

ium system is a lower densi-
ty, higher priced service than 
terrestrial cellular. Its per 
minute cost is estimated to 
be from three to 10 times 
that of conventional cellular 
setups. The project's finan-
cial analysis quoted a toll 
rate of $3 per minute for out-
going calls, which would be 
unaffected by distance, and 
a subscriber fee of $50 per 
month. Service costs will 
probably vary depending on 
the country and the time of 
day. Countries using the Irid-
ium system as a public tele-
phone service may choose 
to reduce the expense to the 
public through subsidies and 
special arrangements with 
the Iridium consortium such 
as through the leasing of 
bulk capacity and preleasing 
contracts. The worldwide 
total number of subscribers 
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is estimated to exceed 1.8 million in 
2001 and 2.8 million in 2006. 

Motorola gave a schedule of dates 
of the major anticipated milestones in 
the development of the Iridium sys-
tem: 
•1991 — Consortium formation 
•1994 — First seven satellites 
launched, system control facility 
and four gateways operational 
•1996 — Early Iridium service 
available and full constellation de-
ployed 
•1997 — The Iridium system and 
additional gateways are operational 

Competition for Iridium 
The road to system completion in a 

project of this scope inevitably 
acquires along the way a few bumps 
of opposition or competition. Before 
the World Administrative Radio Con-
ference (WARC) '92 convenes in Tor-
remolinos, Spain, U.S. officials are 
assessing concerns aired by Hughes 
Aircraft Co. about the Motorola plan 
for the Iridium frequency allocation 
that the State Department incorporat-
ed into its proposal. Hughes claims 
that the Iridium proposal is not an effi-
cient use of the spectrum and that the 
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frequencies requested by Motorola 
should not be allocated because tra-
ditional geostationary earth orbit 
(GEO) satellites can provide the 
same functionalities as Iridium without 
reallocating spectrum. So, in addition 
to its opposition, it appears that 
Hughes might like to be in the busi-
ness itself. 
A more likely and serious form of 

competition has recently been pro-
posed by an international coalition — 
Inmarsat. The International Maritime 
Satellite Organization, a London-based 
consortium, is owned by 64 countries 
around the world including the United 
States, which is it largest stockholder. 
The Inmarsat proposal is called Project 
21 and it would consist of about 35 LEO 
satellites used in combination with GEO 
satellites. Of course Inmarsat already 
has, and is launching more, GEO satel-
lites to supply the position location ser-
vice that it was formed to provide. 

Inmarsat has estimated that Project 
21 would cost between $500 million 
and $1 billion to put in place. Olaf Lund-
berg, Inmarsat's director general, has 
stated the "estimated potential mobile 
satellite markets, accumulated world-
wide, will be significant enough by the 
year 2000 to support satellite invest-
ments in the neighborhood of $1 billion. 
But developments could stall unless 
significantly increased spectrum is allo-
cated to mobile satellite services." 

Conclusions 
To predict the end of this scenario at 

this time is impossible. However, there 
is certainly one area that requires more 
information: that of the business fi-
nances — capital investments, operat-
ing costs and earnings. The wide differ-
ence of projected capital costs of Iridi-
um ($2.5 billion) and Inmarsat ($500 
million to $1 billion) is enough to give 
one pause. 

As far as earnings are concerned, 
the services to be offered will be, by 
agreement of Iridium, Inmarsat et al, 
limited largely to undeveloped coun-
tries (communications internally and 
externally to and from developed coun-
tries). Thus a large portion of the earn-
ings of an expensive system to create 
— and expensive to operate — must 
come from undeveloped countries. 

Evidently, Motorola/Iridium and 
Inmarsat/Project 21 feel that they 
would profit from it. The best answer 
at this time seems to be "tempus 
omnia revelat" — time reveals all 
things. CT 

78 FEBRUARY 1992 COMMUNICATIONS TECHNOLOGY 



February 1992 

The training and educational supplement to Communications Technology magazine. 

Table of Contents 
Antennas and 
towers 80 

Nicholas Worth and Larry 
Schutz of TeleCable Corp. 
give pointers for planning 
antenna sites and tower 
heights. 

Emergency source 84 

Falcon Cablevision's Mike 
Worhle addresses emer-
gency solid-state replace-
ment for outdoor microwave 
transmitters. 

Hands On 85 

The problem of standby 
battery failures is tackled in 
this month's report by 
Performance Cable TV 
Products Jud Williams 



Figure 1: Necessary tower heights 

Total distance = D, + D, = + V-2-171, 

Where: 
D, = transmitting antenna distance in miles 
D, = receiving antenna distance in miles 
H, = transmitting antenna height in feet 
H, = receiving antenna height in feet 

For example, if H, = 800 feet and H, = 200 feet, then: 

D, + D, = N.77753 + N, 2 x 200 
= Ni•UlTd+ N400 
= 40 + 20 
= 60 miles 

Planning antenna sites 
and tower heights 
By Nicholas Worth 
Vice President. Engineering 

And Larry Schutz 
Staff Engineer 
TeleCable Corp. 

Equally as important as selection of 
proper antennas is selection of the 

optimum antenna site and tower 
height. As a first requirement, the 
ground elevation at the site must be 
sufficient to allow reception of the nec-
essary TV signals with adequate 
strength. The prospective site must be 
zoned to permit the installation of a 
tower and must be located with respect 
to the service area so excessive trunk 
amplifier cascades are not required. 
The site also must be located far 
enough away from high voltage power 
lines to reduce the chances of electrical 
interference. Any large metallic struc-
tures nearby must be taken into account 
so ghosts may be avoided. 

If you are attempting to receive dis-
tant TV stations (more than 75 or 80 
miles from the headend) site elevation 
is very important. In general, the higher 
the elevation, the greater the received 
strength of distant signals. Of course, 
site elevation or tower height beyond 
that needed to receive adequately 
strong signals may expose the anten-
nas to co-channel interference. 

In large urban markets where off-air 
reception of distant TV stations is not 
necessary, strategic location with 
respect to amplifier cascade and avoid-
ance of electrical interference and 
ghosts are of primary importance. 

How high? 
Once you've selected a prospective 

site satisfying all the previously men-
tioned requirements, you must select 
the proper tower height. Figure 1 
shows how the necessary tower height 
varies with distance between the trans-
mitting and receiving antenna for trans-
mission over smooth earth. 

In practice, satisfactory signals often 
can be received 10 to 20 miles beyond 
line of sight. Also, many broadcast trans-
mitters have heights exceeding 800 feet, 
extending the distance at which signals 
can be satisfactorily received. Some 
suppliers of headend equipment offer 
computer-calculated predictions of signal 
strength for all TV channels. The cable 
operator must specify the geographic 
coordinates of the site and a range of 
trial tower heights. 

Both of the preceding techniques 
are based upon the assumption that 
the earth between transmitter and 
receiver is smooth. If a ridge or moun-
tain range exists between any transmit-
ting site and the receiving site, you 

must plot profiles of terrain to estimate 
whether any additional loss may occur. 
One technique used to pinpoint 
required tower height in such cases is 
to hire a helicopter with pilot and use a 
signal level meter and test dipole 
antenna to measure the strength of all 
desired signals at various heights 
above ground. 

For special cases, it may be neces-
sary to hire an engineering consultant 
to help select the optimum combination 
of tower height and antenna facilities. If 
it's necessary to receive signals from a 
broadcast station too far from your 
cable system to permit high-quality sig-
nal reception at the headend, it may be 
necessary to build an antenna site 
closer to the broadcast transmitter and 
use microwave radios to transmit the 
signal back to the headend. 

For microwave transmission, line of 
sight must exist between the microwave 
transmitting antenna at the remote 
antenna site and receiving antenna at 
the headend. That requirement plus the 
tendency of rainfall to attenuate signals 
in the 12.7 to 13.2 GHz band autho-
rized by the Federal Communications 
Commission, limit the length of a typical 
microwave hop to 25 miles or less. If it's 
necessary to import signals from a 
greater distance, a microwave relay 
consisting of multiple hops must be 
established. Microwave antennas are 
paraboloids and have very high gain 
and extremely narrow beamwidth. FM 
microwave transmitters and receivers 
add virtually no degradation to pictures. 
Figure 2 on page 82 shows a block dia-
gram of a microwave system. 

Towers for antenna sites 
The two types of towers used in 

cable TV for mounting antennas on 
are guyed and self-supporting. The 
type of tower selected for an antenna 
site will be influenced by the amount 
of land available and the required 
height. 

If only a small amount of land is 
available, a self-supporting tower 
often will be the best choice because 
it uses a much smaller land area than 
a guyed tower. For example, an 110-
foot self-supporting tower requires 
only 700 square feet of land; a guyed 
tower of the same height requires 
almost 31,000 square feet of land. 
However, the cost of a self-supporting 
tower increases dramatically with 
height, and above 120 feet a self-sup-
porting tower becomes much more 
expensive than a guyed one. After 
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Figure 2: Microwave relay 
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deciding upon the height and type of 
tower needed, the environmental fac-
tors and antenna loading must be 
specified so the tower manufacturer 
can design the proper tower for the 
proposed application. 

Tower strength is specified by 
Electronic Industries Association 
(EIA) Standard RS-222-C "Structural 
Standards for Steel Antenna Towers 

and Antenna Supporting Structures." 
This standard specifies (among other 
things) stresses, finish, foundation 
and anchors, guy loading, protective 
grounding, and wind loading pres-
sure. EIA RS-222-C divides the coun-
try into three wind loading zones: A, B 
and C. (See Figure 3.) The minimum 
recommended wind loading pressure 
for each wind loading zone in the con-

Note: Location of wind loading zones based on 50-year mean recurrence interval chart 
from distribution of extreme winds in United States by H.C.S. Thom, published in the pro-
ceedings of the American Society of Civil Engineers, April 1960. 

tinental U.S. is as follows: 
_Zt2Der_ 

Height above ground A B C 
Tower portion under 300 ft. 30 40 50 
Tower portion 300-650 ft. 35 48 60 
(Note: Wind loading pressure is speci-
fied in pounds per square foot.) 

Ice loading is an additional considera-
tion in specifying requirements for the 
tower manufacturer. Ice loading, the 
accumulation of ice on the surface area 
of the tower and its appurtenances, adds 
additional load to the tower in the form of 
dead weight and increased surface area 
exposed to wind. If the area in which you 
build the tower is subject to ice storms, 
you should require that typical ice condi-
tions be taken into account by the tower 
manufacturer. 

The location, orientation and descrip-
tion of all equipment to be mounted to 
the tower must be clearly communicated 
to the tower manufacturer, normally in 
the form of a detailed drawing. It is wise 
to provide capacity for addition of anten-
nas in the future. 

Microwave antennas, if used, place 
additional demands on tower design. 
Microwave antennas have a much nar-
rower beamwidth than off-air antennas 
and require that the tower be equipped 
with "star mounts" near the antenna level 
to limit tower twist and sway. 

The tower should be constructed of 
members that are hot-dip galvanized. Hot 
dip galvanizing, the immersion of tower 
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members into a "bath" of a hot zinc, is a 
method of coating both the external sur-
faces and the internal surfaces of the 
tower members. This method of galvaniz-
ing has proven to be effective in impeding 
corrosion. In addition to galvanizing tower 
members, all hardware installed on the 
tower should be made of stainless steel 
or anodized aluminum or should be gal-
vanized to prevent corrosion. 

Before the tower can be constructed, 
necessary permits must be obtained. In 
addition to local permits, the Federal Avi-
ation Administration requires anyone 
who proposes to construct a tower 200 
feet or greater in height or of lesser 
height but in proximity of an airport to file 
an FAA Form 7460-1 before construc-
tion. The FAA will determine whether the 
proposed tower will be a hazard to air 
traffic and whether it requires painting 
and lighting. The FAA has published a 
booklet titled, "Obstruction Marking and 
Lighting," Advisory Circular 70/7460-1G 
that describes the FAA's standards for 
painting and lighting of towers. 

Installation 

The following recommendations are 
based upon the experience garnered by 
TeleCable Corp. in approximately 30 
headend installations in various regions of 

the country. For antenna downlead 
cables, use polyethylene jacketed aerial 
style, 1/2-inch cable. Always install the 
cable F-connectors and jumper cables on 
the ground, and weatherproof and test 
the splices prior to hoisting to assure 
mechanically sound connections. It's also 
a good practice to install a few spare 
downlead cables at the time of installa-
tion. 
We normally require the tower installer 

to mount and assist in pointing of anten-
nas. Use a signal level meter for basic 
antenna pointing, and a spectrum analyz-
er and TV set for nulling ghosts, co-chan-
nel signals or other interfering signals. 
Remember to carefully record signal lev-
els and note any picture defects immedi-
ately after installation. (How else will you 
know if an installation has deteriorated? 
Also, it is particularly interesting to com-
pare the measured signal levels with the 
computerized predictions of signal levels.) 

The base and each leg of the tower 
should be grounded. As well, the ground 
rods should be tied together and to the 
headend building and power ground with 
copper wire of appropriate size. In areas 
with extreme lightning problems, install 
arrays of ground rods on the power com-
pany pole line leading to the headend 
and install a "well pipe" to serve as a 
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(303) 355-2101 

tower ground. It also is advisable to 
ground the outer conductor of all antenna 
cables at the point of entry to the head-
end building. 

The commercial power entering our 
headend buildings is conditioned by 
transformers and most headends are 
equipped with automatically starting 
AC generators. We further condition 
power to sensitive equipment with 
surge suppressors and spike filters. To 
protect vital computer equipment, you 
should install uninterruptible power 
supply units. Also, proper air-condition-
ing and cleanliness are essential to 
reliable headend operation. BTB 
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Solid-state source replacement 
By Mike Wohrle 
Microwave Technician, Falcon Cablevision 

oes it seem like the only time 
equipment failures occur is after 

normal business hours when access to 
spare parts is usually limited? If so, and 
your outage is a failed high-power solid-
state source in an outdoor broadband 
high-power microwave transmitter, don't 
worry. You do have a way out of this 
problem if you have a receiver with 
cable backup. 

The setup 
My tests were conducted on the 

Hughes HPOLE-112 transmitter, which 
represents the majority of outdoor trans-
mitters in use today. This transmitter is 
loaded with 30 channels at an output of 
-2.8 dBm per channel. Bypass the AML 
receiver with your standby trunk and 
remove its solid-state source. Review 
the section in your owner's manual 
regarding solid-state source replace-
ments and have a tube of Dow Corning 
#340 silicon heat-sink compound (or an 
equivalent) ready. As well, have a clean 

dry towel to remove the old heat-sink 
compound. Remember, the phase-lock 
search relays in the receivers have a 
limited cycling life, so determine if the 
receiver's phase-lock loop should be 
disabled if you expect the transmitter to 
be off the air for more than several 
hours. 

Figuring power requirements 
Next, let's compare the requirements 

of the high-level mixer in the transmit-
ter. The output level of the high-power 
source is 21 dBm and is fed directly into 
a Magic Tee (two-way splitter) with an 
insertion loss of 3 dB. (You should refer 
to the schematic of the transmitter in 
your owner's manual.) One of the split-
ter outputs feeds the transmit monitor 
mixer and the other output feeds the 
mixer for conversion of the VHF chan-
nels to microwave. The high-level mixer 
requires 17 dBm input from the source 
to produce excellent distortion levels 
and a low-power source only delivers 
14 dBm at its output. 

However, by removing the Magic Tee 
from the output of the solid-state 
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source, we are now only 3 dB low into 
the high-level mixer. Replace the failed 
high-power source with the low-power 
source following the manufacturer's 
recommendations on solid-state source 
replacement. As always, when working 
with microwave radio energy, take care 
not to expose yourself (especially your 
eyes) to open, active microwave fre-
quency-generating equipment. Next, 
remove the Magic Tee and feed the 
low-power source directly into the 
mixer. You will have to carefully 
reshape the semirigid coax to accom-
plish this. Acceptable distortion levels 
are maintained even though we are 
now 3 dB lower into the mixer. 

Since we removed the Magic Tee, no 
conversion back to VHF for level moni-
toring can be made at the transmitter. A 
power meter must be connected to the 
transmitter's main output to set the pilot 
tone power level. (Be sure to turn off 
the waveguide pressurization equip-
ment before doing this.) Also, make 
sure to remove the VHF channels from 
the transmitter input to enable you to 
accurately set the pilot tone level. Set 
the pilot tone 1 or 2 dB lower to assure 
that you don't exceed any Federal 
Communications Commission operat-
ing limits. Be sure to log all of these 
activities in your station log book. 

Verification 
Verify with the TM-5 test box that the 

transmitter has reached acceptable per-
formance operating parameters, paying 
close attention to temperature (which 
has probably totally cooled down by 
now), source phase-lock voltage, source 
alarm and frequency. The VHF channels 
can now be set by matching them to the 
pilot tone level at an active receiver. 

This method works as a temporary 
solution to an outage situation until the 
proper equipment can be obtained to 
restore the transmitter to proper operat-
ing specifications. BTB 

References 
1) Hughes Microwave Products, AML-
HPOLE-112 Installation and Mainte-
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Defining standby battery failures 
By Jud Williams 
Owner, Performance Cable TV Products 

A bout this time every year, cable 
systems go through their annual 

standby power supply battery check and 
find a large percentage of them dead or 
dying. Let's explore reasons for prema-
ture battery failure and their causes. 

Battery types 
For our discussion, lead acid batter-

ies may be broken down into three 
types: the flooded wet cell, the ab-
sorbed glass mat recombinant type 
and the gel cell recombinant type. The 
wet cell, the type we are most familiar 
with, has its electrolyte in liquid form 
and may either be sealed or have vent 
caps for adding water. 

The absorbed glass mat is a recent 
development and is constructed with 
fiberglass matting between the plates, 
which contains absorbed acid. The gel 
cell is the most recent development and 
has its electrolyte in the form of a jelly-
like substance. Both of these batteries 
were designed to be spill-proof and 
some have earned UL approval. It 
should be noted, however, that recombi-
nant batteries generate significant inter-
nal heating during the recharge cycle. 

Why batteries fail 
Batteries are built very ruggedly and 

under proper care should be expected to 
last five years or more. So why do they 
fail so often in the field? Apparently, 
three factors are at work: temperature, 
charging methods and location. These 
factors often work together and com-
pound the chances for premature failure. 

Take temperature, for example. 
When combined with a high charging 
rate, grid corrosion increases. This form 
of deterioration is similar to electrolysis. 
Say the ambient (surrounding) temper-
ature is elevated, and the charge rate is 
high and the batteries are situated in a 
three-battery system with one sand-
wiched between the others. If they are 
a type that generates heat during the 
recharge cycle, significant deterioration 
can take place (with the middle battery 
usually suffering the most). 

Another thing that takes place inside 

Equivalent circuit of pulsating battery charger 

AC input 

Rectifier 

25 V zener 

Pulsating DC output 
— — — — 25.6 V peak 

12 V batteries 

batteries is sulfation. This may be com-
pared to electroplating. A film gradually 
collects on the plates of the battery, 
inhibiting the transfer of ions during 
charge/discharge. This results in reduc-
tion of battery capacity. Sulfation takes 
place while the battery is being trickle 
charged by excessive float current. It 
also takes place when the battery is in 
storage. This is called stand loss. 

Charging solutions 
One thing battery manufacturers 

cling to is their choice of charge volt-
age. We are told that for a battery to be 
fully charged, it must have a "surface 
charge," which is the amount of voltage 
a battery is charged to in excess of the 
open circuit voltage. OCV is the level a 
battery reaches once it is disconnected 
from the charger and allowed to rest. 
The OCV may be 12.8 volts while the 
charging voltage may be as high as 
13.8 volts, as recommended by the 
battery manufacturer. 

One consequence of charging wet 
cells excessively is that gassing begins 
when the terminal voltage reaches 13.8 
volts. If the charge voltage reaches 15 
volts, gassing becomes excessive. The 
thing to be concerned about is the hy-
drogen and oxygen being released can 
unite with explosive force. The other 
problem is the battery will dry out quick-
ly, causing it to ultimately fail. 

The question is, what can be done to 
minimize the destructive forces batter-
ies are being subjected to? Solutions 
include: limit the float current during 
trickle charge so the battery does not 
become overcharged; or ventilate the 
batteries by allowing space between 
them or possibly relocating them. 

There are several power supplies 
arranged so that the batteries are in 
the top portion of the cabinet. In my 

opinion this is not healthy for the batter-
ies because, with the ferroresonant 
power supply below, the generated heat 
keeps the batteries at an elevated tem-
perature regardless of the outside tem-
perature. To correct this, it may be pos-
sible to move the power supply module 
into the upper compartment and relo-
cate the batteries to the lower shelf. 

As far as the charger is concerned 
I'm an advocate of using pulsating DC 
in conjunction with a clipping-type reg-
ulator. Refer to the accompanying fig-
ure for a simplified equivalent circuit of 
such a battery charger. The AC is recti-
fied to produce pulsating DC, which is 
clipped to a predetermined level. The 
peak of the pulsating signal is adjusted 
to the OCV of the batteries, which is 
12.8 volts per battery. The key to the 
pulsating DC is the absence of an elec-
trolytic filter capacitor. 

Such a regulator benefits the batter-
ies in two important ways: 1) the pul-
sating action (rather than steady-state 
DC) seems to minimize the formation 
of sulfation and 2) the peak charge 
voltage eliminates the possibility of 
overcharging the batteries, thus reduc-
ing the activity of grid corrosion, and 
the scheme inherently limits the float 
current even at high temperatures. 

Tests on a sampling of batteries 
subjected to this type of charger after 
two years in the field have shown that 
their reserve capacity was the same as 
when the batteries were installed new. 
The significance of this is that the bat-
teries were exposed to a real life situa-
tion rather than monitored in a labora-
tory as so often is the case. 
I feel that batteries are not the real 

culprits causing standby power supplies 
to fail, but it is very possibly poor main-
tenance or improper charging that are 
putting them under undue stress. BTB 
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Labs has dual role in assault on multipath 
E ven though multipath interference is 
a phenomenon of over-the-air 

broadcast TV, the cable industry just 
can't seem to escape its impact. 

Multipath occurs when signals origi-
nating from a terrestrial transmitter 
arrive at a receiving antenna not only 
directly but also indirectly, microsec-
onds later, after bouncing off buildings, 
mountainsides, or other physical 
obstructions. The late-arriving signal 
creates the "ghost" (sometimes a hazy 
edge, sometimes a very distinct dupli-
cate picture) overlaid as either a posi-
tive or negative image. 

As retransmitters of local over-the-
air signals, cable operators have rou-
tinely engineered their systems to mini-
mize signal impairments caused by 
multipath. This is done by the skillful 
positioning of directional antennas, 
sometimes above obstructions and 
sometimes at considerable distance 
from the headend itself. Occasionally, 
cable operators create simple phase 
cancellation networks by balancing 
together signals from more than one 
antenna — a sort of non-electronic 
ghost cancelling system. But some-
times, despite cable operators' best 
efforts, multipath ghosting has been 
uncorrectable, and has been retrans-
mitted to subscribers. 

Thus, quite a few cable systems 
would benefit from the availability of 
more sophisticated ghost cancelling 
techniques. The research project 
described in this article should help 
make such equipment available. 

But the major beneficiaries of efforts 
to develop new, affordable ghost can-
celling systems are in non-cable 
households — a population that's only 
about 39 percent of U.S. TV house-
holds, but is a larger percentage of TV 
viewers in most of the rest of the world. 

Testing in Washington 
Beginning last September, five com-

peting ghost cancelling systems under-
went a series of tests in Washington, 
D.C. CableLabs, the research consor-
tium jointly funded by cable operators, 
took part in these tests along with the 
National Association of Broadcasters, 
which is overseeing the research effort. 
Other participants are the Electronic 
Industries Association and the Associa-

tion of Maximum Service Telecasters. 
The five systems that were tested 

were supplied by: the Broadcast Tech-
nology Association of Japan; Samsung 
Electronics; AT&T/Zenith; Philips Labo-
ratories; and David Sarnoff Research 
Center/Thomson Consumer Electron-
ics. BTA-spec ghost cancelling sys-
tems are already available for about 
$1,000 in Japan. 

As part of the Washington test, 
some area TV stations agreed to add a 
"training signal" — a waveform that 
serves as a reference point for ghost 
cancellation — to their broadcast sig-
nal. Each of the five competing sys-
tems relies on a different type of train-
ing signal and accompanying receiving 
circuitry. 

Any ghost cancellation system, 
should it be widely implemented, would 
require that TV broadcasters insert 
such a training signal into a line of their 
broadcast signal's vertical blanking 
interval. The process is a simple one, 
requiring only the purchase of some 
programmable read-only memory 
(PROMs) with a waveform digitally 
stored in them and insertion of the 
PROMs into a test signal generator 
that the station in most cases already 
owns and uses. 

The ghost cancelling system in the 
TV set cleans up the incoming signal 
by rejecting the multipath interference. 
With the training signal as a reference 
point, the ghost canceller uses a micro-
processor to mathematically analyze 
an incoming signal to precisely mea-
sure any multipath impairments. Then, 
a signal that is the electronic "mirror 
image" of the ghost is created and 
added into the impaired signal, thus 
"cancelling" the original ghost. 

The Washington field tests, plus 
some follow-on lab testing at the Cana-
dian government's Communications 
Research Center in Ottawa and analy-
sis of the resultant data, should be 
completed by June, said Craig Tanner, 
CableLabs' vice president of advanced 
TV projects. A few months later, the 
advanced TV systems committee is 
expected to recommend to the Federal 
Communications Commission a stan-
dard for ghost cancellation. 

Finally, TV set makers are expect-
ed to produce and sell sets that con-

tain ghost cancelling circuitry. These 
sets will sell at a premium, but the 
premium is expected to decline over 
time although Tanner predicts it "will 
not decline enough to disappear in 
the price of the TV set for many 
years." 

Why CableLabs participated 
A major reason for CableLabs' par-

ticipation in the Washington tests was 
to determine what effect, if any, the dif-
ferent ghost cancelling systems have 
on signals transmitted over cable sys-
tems, said Tanner. CableLabs conduct-
ed a series of tests, beginning in late 
October 1991, to measure these 
effects so it could add its specific input 
as to which system, if any, is favored 
by the cable industry. 

Although cable systems don't gener-
ate "ghosts" as such, they do generate 
microreflections — small and generally 
unnoticeable signal impairments 
caused by minute echoing of signals 
inside a cable system. A given ghost 
cancelling system might have no visible 
effect on these microreflections, it might 
diminish them, or it might make them 
worse, said Tanner. It is even conceiv-
able, though unlikely, that a ghost can-
celler could misinterpret distortions in a 
cable system and end up adding ghosts 
to signals, Tanner added. 

CableLabs (based on ifs own 
research and work done at Rogers 
Cablesystems in Vancouver, Canada) 
believes that the approach to ghost 
cancelling that is eventually adopted is 
not likely either to affect cable microre-
flections noticeably or to cause ghost-
ing. Even if a ghost cancelling system 
did have such adverse effects on cable 
transmission, it presumably can be 
designed so it can be disabled, either 
manually or automatically, when used 
by a cable viewer, Tanner noted. 

In the most-likely instance — that 
ghost cancellers don't improve cable 
reception (because there are no ghosts 
present) — CableLabs wants to make 
sure that this message is clearly com-
municated to consumers, said Tanner. 
It would be inconvenient and maybe 
even costly for cable operators to have 
to face the ire of customers who 

(Continued on page 92) 
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abc TeleTrainine 
'Tiber Optic Cable A LightGuide' 
By Ron Hranac 
Senior Technical Editor 

In he Society of Cable Television Engineers' fourth annual 
fiber conference, "Fiber Optics Plus '92," was another 

success with nearly 600 attendees flocking to San Diego for 
an update on fiber and emerging technologies (see the relat-
ed story in "SCTE News" on page 18). I attended the South-
ern California confab, as well as a standing room only fiber 
seminar in Phoenix, Ariz., sponsored by the SCTE Cactus 
Chapter the day after the national conference. There is no 
question that fiber has been accepted by our industry with 
open arms. 

This month's "Lab Report" is departing from the usual 
equipment evaluation to provide a look at a training publica-
tion that complements the many fine materials already avail-
able on fiber. I obtained a copy of abc TeleTraining's Fiber 
Optic Cable — A LightGuide by James Refi of AT&T Bell Lab-
oratories, and put it through my paces. 

The publisher 
abc TeleTraining has been providing technical training 

manuals to telecommunications (primarily the telephone 
industry) since 1942. The company also provides related 
training on audio cassettes, videotapes, computer-based 
training disks, home-study programs, as well as instructor-led 
courses at scheduled seminars or private on-site workshops. 

The company's abc series of training manuals are often 
published in both softbound and hardbound editions, and are 
written in an easy to follow tutorial style that abc TeleTraining 
calls Understandable Technology. My 208-page review copy 
was one of the softbound editions, proving to be a good brief-
case companion at 8-1/2 x 11 inches and a little over 1/2-inch 
thick. At the time of my review, the softbound edition was 
available from the publisher for $34.95 ($49.95 for the hard-
bound version) plus $3 shipping. 

The author 
Refi, a distinguished member of the technical staff at AT&T 

Bell Laboratories in Norcross, Ga., has been with Bell Labs 
since 1966, and holds a B.S.E.E. from Villanova University in 
addition to an M.S.E.E. from Polytechnic University. When he 
started with AT&T, his initial work was with coaxial and multi-
pair cables, and he authored a number of papers on such 
things as pair unbalance phenomena, lightning surges and 
cross talk. 

In 1980 Refi won the best speaker award at the 29th Inter-
national Wire and Cable Symposium for his presentation on 
cross talk in multipair cable. In 1982 he switched interests 
from copper to glass cables, later specializing in field and lab 
measurements. A prolific writer, Refi has published over 15 
papers on field measurements, bandwidth, dispersion and 
fiber-to-the-home. You may have read some of his handiwork 
in CT. He also holds a patent on a communication system 
using mode stripping. 

Given that impressive background, you'll find that Refi's writ-
ing style is easy to understand without becoming overly sim-

plistic. He plugs in the occasional 
mathematical formula to keep 
the Ph.D.s satisfied, yet doesn't 
attempt to write at a level that 
requires translation by a Ph.D. 

The book 
The Understandable Tech-

nology concept used by the 
publisher involves more than 
just an easy-to-comprehend 
writing style; it's really a unique 
self-study format. 

For example, at the begin-
ning of each chapter is an outline of the chapter, objectives 
and preview questions. Each chapter concludes with a dedi-
cated summary, followed by a "terms to remember" section 
(you are asked to write the definitions in your own words), 
review questions (answers are provided in the back of the 
book), and a space to jot your own comments and notes. 

Let me assure you that the material in this book is refer-
ence quality. The 16 chapters very thoroughly cover the sub-
ject of fiber-optic cable from a basic engineering perspective, 
starting with what optical fibers are, and progressing through 
loss, bandwidth (two chapters are devoted to this), mechani-
cal properties, the fiber manufacturing process, cable types, 
factory testing, installation, splicing, and field testing. Reliabil-
ity and maintenance, hostile environments and specialty 
fibers also are covered. The book includes useful metric con-
version data, an eight-page glossary, a comprehensive list of 
references, and an index. You'll find a generous use of top-
notch illustrations, figures, tables and photographs. 

Fiber Optic Cable — A LightGuide is about optical fibers 
and fiber cable. It is not about LEDs, lasers or photodetec-
tors, nor is it about the benefits of AM fiber for CATV sys-
tems. With this book you will gain a good knowledge of the 
physical medium of fiber optics, effectively communicated in 
the author's understandable style. 

Comments 
AT&T's Refi did a god job of keeping the book's contents 

for the most part generic. There are mentions of AT&T fiber 
cable, but you'll also find Siecor, Northern Telecom, General 
Cable and Pirelli. In the fiber manufacturing chapter there is a 
good description of AT&T's modified chemical vapor deposi-
tion (MCVD) process, along with Corning's outside vapor 
deposition (OVD) and NTT's vapor-phase axial deposition 
(VAD) processes. 

Fiber Optic Cable — A LightGuide is one publication you 
should seriously consider for your bookshelf. It can easily 
serve double-duty as a training aid and an engineering refer-
ence. The material is current, since the book was published 
in 1991; given the subject matter, I don't anticipate it will be 
rendered obsolete any time soon. 

For more information, contact abc TeleTraining Inc., P.O. 
Box 537, Geneva, III. 60134; (800) 222-4123 or (708) 879-
9000. CT 
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Fault finders 
Now available from 3M is a new 

family of optical fault finders, the Pho-
todyne 5200 series. Units operate in 
850, 1,300 and 1,550 nm for short 
range/high resolution and long-range 
applications. The Photodyne 5240XF, 
5260XF, 5262XF and 5262XFA units 
operate on single-mode fiber and the 
5242XF operates on multimode fiber. 
All units can detect multiple faults and 
provide a go/no-go splice qualification. 

The sets may be connected to any 
termination point on a fiber link and the 
preset factory fault threshold of 3 dB 
may be manually changed, ranging 
from 0.5 to 6 dB. The products auto-
matically scan the fiber link using an 
auto-ranging feature, permitting loca-
tion of any reflective or non-reflective 
fault as close as 7 m and as far as 82 
km. The units weigh 8 pounds and 
measure 7 (height) x 11 (width) x 7.5 
(depth) inches. 
Reader service #208 

Spectrum analyzer 
Tektronix announced its Model 2711 

spectrum analyzer, which incorporates 
many features of the company's 
recently introduced Model 2712 spec-
trum analyzer in a compact, 22-pound 
package. The Model 2711 has 80 dB 
display dynamic range, sensitivity to -129 
dBm, true analog display, and digitally 
stored waveform display. 

Other standard features include TV 
line and field triggering, built-in mea-
surement functions for carrier-to-noise, 
occupied bandwidth, signal search, 

and FM deviation. As well, audio 
demodulation and a headphone jack 
are included to aid signal monitoring 
and identification. Options available 
include a video demodulator that per-
mits viewing of any video line as well 
as rasterized TV images in NTSC, PAL 
or SECAM standards. The demodula-
tor's video and sync invert functions 
make it compatible with C- and Ku-
band downconverted satellite signals. 
A built-in frequency counter, a 1405 TV 
sideband adapter interface, and an 
inverter/battery pack also are available 
as options. 
Reader service #180 

Fiber power meter 
Noyes Fiber Systems introduced the 

Model OPM1-4 optical power meter 
designed specifically for CATV. The 
unit offers a dynamic range of 16 to -45 
dBm and is calibrated at 1,300 and 
1,550 nm. Connection to the unit is 
made via the universal adapter design 
accommodating all popular connector 
styles. An instruction manual and car-
rying case for rugged field operation 
come with the product. 
Reader service #207 

OTDR 
The Model 6000 all-purpose optical 

time domain reflectometer from Photon 
Kinetics combines high resolution and 
long-range distance measurements in 
one optical module, eliminating the 
need for more than one OTDR. The 
unit allows all the splices in an optical 
fiber link to be measured in seconds, 
with the measurements summarized in 
a convenient loss table. This table lists 
all the splices in the fiber, their location, 
splice loss, reflectance and the attenu-
ation (dB/km) between splices. 

Splices or connectors with a 
reflectance value of up to -20 dB can 
be measured accurately without requir-
ing the operator to attenuate the signal. 
The product has a built-in 3.5-inch disk 
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ADDRESSABILI/Y AS EASY AS... 

Easy Money 

The PAYMASTER 

We call it our electronic ticket - but 

at less than $40 you could call the 

PayMaster a miracle. As few as 

three or four blockbuster events 

can generate enough profit to 

pay for the PayMaster. After that, 

it's easy money. Just hook this add-on 

decoder to any non-volume converter 

and you're in business. 

egaimaigaism 

Nice and Easy 

The EVENT CENTER 

The heart of the system is the 

Event Center, a neat little package 

(with a nice little price) that can 

control up to 5 channels of pay 

or pay-per-view programming. No 

separate encoders. No expensive 

system controller. Depending on 

the size of your system, you 

can interface the Event Center 

to your billing system or run it 

from a personal computer. 

Sound Easy? It is. 

cable 
products 

Peaceful Easy Feeling 

PM2 DECODERS 

Pleasing subscribers is a snap with 

PM2 decoders. There's a host of 

features and options to choose from 

including multibrand remotes that 

operate the decoder, 1V and VCR too. 

Our EventMaster decoder even 

features a built-in signal bypass so it's 

only turned on when the subscriber 

needs it Best of all, PM2 decoders 

have Zenith's patented PROCESS RF 

scrambling system for that extra 

security your investment deserves. 

Let Zenith make addressability 

easy for you. 

Call (708) 391-7702. 

0 1992 Zenith Bactronics Corporeal 

SOLUTIONS IN ADDRESSABILITY 

Reader Service Number 52 



drive for storage of measurement 
results and the company's OTDR emu-
lation software makes it possible to 
analyze stored data on a personal com-
puter. A built-in thermal printer offers 
fast hard copy of measurement results. 
Reader service #206 

Impedance bridges 
Wide Band Engineering Co. an-

nounced a 1-900 and 1-1,000 MHz 
variable impedance bridge that is pri-
marily for return loss testing of coaxial 
cable. The Model A56UTD has direc-
tivity of 40 dB minimum throughout its 
1-900 MHz range. The directivity in the 
1-500 MHz range is 45 dB minimum. 
The product comes with precision fixed 
termination and measured lab data on 
the unit with the termination. 

CableLabs' Report 
(Continued from page 86) 

bought ghost cancelling TV sets or 
VCRs, expecting them to improve 
cable reception, only to find that they 
had no impact on picture quality. While 
working for accurate disclosure of what 
ghost cancellers can and cannot do, 
CableLabs will encourage manufactur-
ers to produce commercial-grade ghost 
cancelling devices for use in cable 
headends as soon as possible. 

Cancellers — when? 
Tanner predicts that these ghost can-

cellers may become available within 
about two years, priced reasonably for 
headend applications. Since over-the-air 
channels often have huge viewing audi-
ences, he added, the ghost-free signals 
are likely to be noticed and appreciated 
by large numbers of cable viewers. 

"We are absolutely convinced that 
ghost cancellers have a positive appli-
cation at the headend, to correct pic-
tures before they enter the cable distri-
bution system," said Tanner. "We're 
not yet certain that there's any reason 
for their use in TV sets owned by cable 
subscribers." CT 

The Model A56UTD/S variable 
impedance bridge has directivity of 40 
dB minimum throughout it 1-1,000 MHz 
range and it comes with a precision 
fixed termination and measured lab 
data as well. The bridges are available 
in 50 or 75 ohm impedance. 
Reader service #205 

RF switch 
The new APSS-1 RF from Trilithic is a 

rack-mounted, A/B-type RF switch that 
automatically switches to a backup RF 
source whenever the primary RF source 
is interrupted. It is compatible with any 
signal in the 5 to 600 MHz range, mak-
ing it ideal for RF backups for fiber 
trunks in CATV systems, according to 
the company. 

It continuously monitors the primary 
signal source and switches to the sec-
ondary source if signal power falls 
below a user-settable level. When sig-
nal levels are restored, the unit auto-
matically returns to the primary source. 
The basic product monitors all signals 
connected to the primary input port, but 
can be modified to monitor a single fre-
quency by adding an optional RF filter. 
The switch is housed in a 1.75-inch 
rack-mount enclosure. Front panel 
LEDs indicate the source currently 
selected and a front panel switch 
allows manual operation. 
Reader service #202 

Boring equipment 
An improved version of the 4/40 Jet 

Trac guided boring system was intro-
duced by Ditch Witch. It has more 
power and increased hydraulic capaci-
ty to bore faster in a wider variety of 
soil conditions. 

The system's power package has 
30 percent more horsepower than 
previous models and new hydraulics 
increase pullback and rotational 
torque by 80 percent. The electrical 
strike system, which is standard, is 
the most comprehensive one on the 

market, according to the company. 
Reader service #204 

Connector 
waterproofing 

STUF (silica Teflon unionizing filler) 
from Cross Devices is a non-harden-
ing, high-purity, all dielectric, non-water 
soluble filler, specifically formulated to 
simulate the dielectric properties of 
foam polyethylene core coaxial cable. 
Waterproofing is done by filling the cap 
end of any assembled coax connector 
and tightening. This hydraulically chan-
nels protective filler into all internal 
micro-voids and ports of moisture infil-
tration within the connector assembly. 
Teflon and anti-oxidation ingredients 
protect active internal connector com-
ponents from moisture and corrosion. 

All components of the filler are long-
term compatible with cable materials 
and contain no silicones that can cause 
hardening and cracking of cable plastic 
sheathing. The compound is said to be 
very temperature-viscosity stable and 
is workable over all temperature 
extremes. The product uses a large 
percentage of hollow glass micro-
spheres (3-5 micron diameter). These 
microspheres lower the density and 
dielectric constant of the compound, so 
as not to alter the connection 
impedance and cause unwanted signal 
losses. Each tube of the product will 
waterproof 100 F-connectors or more. 
Reader service #203 

Amplifiers 
A new series of serial digital video 

distribution amplifiers was developed by 
Leitch with two modules currently avail-
able: the VSE-6800 and VSD-6800. The 
VSE-6800 provides eight re-clocked out-
puts and automatic equalization for up to 
1,000 feet (300 m) and can accommo-
date both serial D2 (143 Mb/s or 177 
Mb/s) and D1 (270 Mb/s), automatically 
selecting the appropriate operating fre-
quency. LEDs on the front indicate the 
standard in which the DA is being used 
and the presence of input, data errors 
and power. The VSD-6800 is a simple 
fan-out module with eight outputs. 

Two frames are available to accom-
modate any mix of DAs. The 1RU FR-
6801 can hold four DAs. The 2RU FR-
6802 can handle 10 DAs with redun-
dant power supply, which the company 
says sets a precedent for density in 
serial distribution — 80 outputs from a 
single 2RU frame. 
Reader service #200 
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SCTE- 1 
I I 
presents 

CA BLE-TEC 
EXPO '91 

  _ EXPO '91 

THESE VIDEOTAPES 
COULD BE YOUR 

TICKETS TO 
CABLE-TEC 

EXPO '91 

WERE YOU UNABLE TO ATTEND SCTE'S SMASH CABLE-TEC EXPO '91? 
IF YOU WERE THERE, DO YOU WANT TO CONTINUE TO BENEFIT FROM ITS VALUABLE 

EDUCATIONAL OPPORTUNITIES? 

If you answered "yes" to one of the above questions, then you will be glad to know that 
the Society of Cable Television Engineers is now making available, for a limited time 
only, a complete set of videotapes of all of the engineering conferences and technical 
workshops presented at this unforgettable event, held June 13-16, 1991 in Reno, Nev. 
If you couldn't be there, or want to relive the experience, you'll greatly appreciate this 
deluxe package, which includes the following presentations (which will not be shown as 
Satellite Tele-Seminar Programs but will be available as separate videotapes at regular 
prices in the future) featuring some of the industry's most respected technical leaders: 

T-1098 OSI1A Regulations: Safety in the Workplace 
T-1099 Satellite Proof-of-Performance Measurements 
T-1100 Painless Technical Speaking 
T-1101 Practical Technical Calculations Made Easy 
T-1102 Tap to TV: Strengthening the Weakest Link 
T-1103 Fiber Optic Trunk Restoring 

T-1104 CLI Ninjas 11: The Sequel 
T-1105 A Look Back—The Birth of Broadband Communications 
T-1106 Exploring Fiber Optic Architectures 
T-1107 Interdiction and Other Signal Security Techniques 
T-1108 A Look Ahead—The Future of Broadband 

Communications 

SPECIAL BONUS! IF YOU ORDER THE EXPO '91 VIDEOTAPE SET, YOU WILL ALSO RECEIVE: 
*Expo '91 Proceedings Manual *SCTE Expo '91 Lapel Pin *Expo '91 Pen 

THIS AMAZING PACKAGE - THE ELEVEN TAPES, MANUAL, PIN AND PEN - IS AVAILABLE 

NOW AT THE SPECIAL PRICE OF ONLY $350 (SAVE OVER $200)! 

Reader Service Number 1 

TO ORDER: All orders must be prepaid. Shipping and handling costs are included in the Continental U.S. All prices 
are in U.S. dollars. SCTE accepts MasterCard and Visa. NO CASH REFUNDS. Please allow two weeks for delivery. 

—i® SCTE 
I 669 Exton Commons 

M ail To: scTE  
Exton, PA 19341 

Ship To: (Name)  

Address:  

Street address for UPS delivery - NO P.O. BOXES: 

CABLE-TEC EXPO '91 PACKAGE 
 sets at $350.00 each =   

sets at $420.00 each = 
(member price) 
(non-member price) 

A check or money order for the appropriate amount shown above and 
made payable to the Society of Cable Television Engineers is attached. 
I wish to pay by credit card. El Master Card ID VISA 

(Please check one) 

Account Number: Card Expires: / 

Phone #: (  
City State 

Date:  
ZIP Signature:  
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Comments on FCC proposed rule making: 
CATV technical and operational requirements 
The following was filed with the Feder-
al Communications Commission on 
Nov. 13, 1991, as a comment on the 
proposed rule making in the matter of 
cable TV technical and operational 
requirements, "MM Docket No. 91-169." 

By Isaac S. Blonder 
President. Blonder Broadcasting Corp. 

he initiative by the commission to 
review the technical standards for 

cable TV may have fortuitously opened 
the door to achieving a commonality 
with the international cable standards 
as proclaimed by the International 
Electrotechnical Commission publica-
tion 728-1. 

Although the United States does not 
officially subscribe to the IEC stan-
dards, our electronic industry partici-
pates in the deliberations through the 
United States National Committee of 
the IEC. I was honored to be appoint-
ed, by the USNC, as the technical advi-
sor to the IEC Subcommittee 12G 
(cabled distribution systems). 

728-1 is 185 pages long, so I intend 

only to compare the FCC and IEC 
standards where there has been con-
cern by the cablers, as reported in the 
press, that the standards are unduly 
confining. It is my belief that the excel-
lent and impartial standards of 12G, 
established after long years of meet-
ings and intense scrutiny by the highly 
qualified participants, will be accept-
able to all of the petitioners appearing 
before the commission: 
• Minimum signal level at the TV set 
— IEC: -3 dBmV (30-300 MHz), 0 
dBmV (300-1,000 MHz); FCC: 6 dBmV. 
• Minimum carrier-to-noise ratio at the 
TV set — IEC: 42 dB; FCC: 43 dB. 
• Maximum differential gain — IEC: 10 
percent; FCC: 20 percent. 
• Isolation at any signal frequency 
between two system outlets — IEC: 22 
dB; FCC: 18 dB. 
• Frequency difference between vision 
and sound carriers — IEC: 4.5 MHz ± 
2 kHz; FCC: 5 kHz. 
• Chrominance-to-luminance delay 
inequality — IEC: 100 ns; FCC: 150 ns. 

The remainder of the proposed 
standards are substantially in agree-

"It is my belief that 
the ... standards of 
(IEC Subcommittee) 
12G ... will be 
acceptable to all of 
the petitioners 
appearing before the 
commission." 
ment with the IEC figures. It is well to 
mention that the average time to pro-
cess any modification of an IEC stan-
dard is four years. CT 

BooKsHELF1111111111111111111111111111111111111111111111111111111111111 
The following videotapes are available 
by mail order through the Society of 
Cable Television Engineers. Prices list-
ed are for SCTE members; non-mem-
bers add 20 percent when ordering. 

e- Developing a Preventive Mainte-
nance Program— Ron Hranac, then of 
Jones Intercable, now with Coaxial 
International, discusses one of the 
most important aspects of subscriber 
satisfaction: system preventive mainte-
nance. Recommended practices for 
the reporting and correction of system 
problems are addressed in this semi-
nar, which also includes maintenance 
procedures for correcting potential 
problems before they occur. (1 hr.) 
Order #T-1025, $45. 
«e Choosing Advanced Amplifiers for 
Your Cable Television System — Herb 
Longware of Magnavox CATV Systems 
discusses the theories behind push-
pull, feedforward and power doubling 

amplifier technologies. These three 
technologies are then evaluated as to 
their advantages or disadvantages in a 
wide variety of plant design applica-
tions. (30 min.) Order #T-1026, $35. 
▪ SCTE Chapter Development Work-
shop — SCTE's Ralph Haimowitz dis-
cusses recommended procedures for 
starting a local SCTE meeting group 
and offers tips he has used in present-
ing quality seminars to area techs and 
engineers. Order #T-1027, $20. 

Note: All videotapes were produced 
prior to 1988, are in color and available 
in the 1/2-inch VHS only. Videotapes 
are available in stock and will be deliv-
ered approximately three weeks after 
receipt of order with full payment. 

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges within 
the continental U.S. only. Orders to 

Canada or Mexico: Please add $5 (U.S.) 
for each videotape. Orders to Europe, 
Africa, Asia or South America: SCTE will 
invoice the recipient for additional air or 
surface shipping charges (please speci-
fy). "Rush" orders: A $15 surcharge will 
be collected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are 
included in the continental U.S. All 
prices are in U.S. dollars. SCTE 
accepts MasterCard and Visa. To quali-
fy for SCTE member prices, a valid 
SCTE identification number is required, 
or a complete membership application 
with dues payment must accompany 
your order. Orders without full and 
proper payment will be returned. Send 
orders to: SCTE, 669 Exton Commons, 
Exton, Pa. 19341 or fax with credit 
card information to (215) 363-5898. 
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HYBRID SPECIALS 

ALL HYBRIDS ARE 

TESTED AND 

DOCUMENTED 
CEE SPEP4{ D BUY NOW! • 

WOEDD PRICES WILL 

BE LOWER 

NEVER 
10 14 

AS LOW AS $18.00 

,ee 
TYPE GAIN BANDWIDTH 

PHA4518-11 18dB 450MHz 19.00 
PHA4518-12 18dB 450MHz 19.00 
PHA5518-12 18dB 550MHZ 20.00 (BGD102 and BGD104 are power-doubled) 

MHW 6181 18dB 40-550MHz 26.50 
MHW 6182 18dB 40-550MHz 27.50 
CA 4101 17dB 40-400MHz 18.00 
CA 2422 22dB 5-120MHz 20.00 
CA 2201R 17dB 40-300MHz 24.00 
CA 2301R 22dB 40-300MHz 25.00 
CA 2418R 17dB 5-120MHz 22.00 
BGD 102 18.5dB 40-450MHz 30.00 
BGD 104 20dB 40-450MHz 36.00 

LOWEST PRICES EVER IN OUR 10 YEAR HISTORY! 

Quality RF Services, Inc. tests every hybrid for gain, second order, composite triple beat, 
cross modulation and current consumption. We will also record the worst case readings. 

Any order placed by 3:00 PM (EST) will be shipped the very same day. 
At QRF we strive to make sure that you - our valued customers get: 

TOP QUALITY • LOW PRICES • FAST SERVICE 
From the most comprehensive line-up of products and services available 

anywhere in the CATV industry. 

With confidence in our products, money back guarantee, experienced personnel 
and a proven track record, why would you settle for less? 

WHEN ONLY EXCELLENCE WILL DO!!! 

QUALITY RF SERVICES, INC. 

850 PARKWAY • JUPITER, FL 33477 

COMPONENTS • PRODUCTS 

TECHNOLOGY • SERVICE 

(800) 327-9767 FAX (407) 744-4618 

Reader Service Number 49 

System Name 

Address 

CT 2/92 

CityState    Zip  

Telephone 

Your Name  Position   

Equipment Used in System  

Please: 

Send Replacement Components Catalog. 
Send information on repair service. 

Send information on Circuit Boards to increase your channel capacity. 
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David Pangrac was 
appointed vice president, 
engineering of American 
Television and Communi-
cations Corp. Formerly he 
was ATC's director of engi-
neering and technologyy. 

Jerry Conn Associates 
promoted Diana Riley to 
senior account manager. As 
well, the company an-
nounced that Tray Neu-

Riley 

Neumann 

mann started in his position 
as director of sales and mar-
keting. Formerly he was a 
regional manager for a 
major test equipment manu-
facturer. 

Cable Television Labo-
ratories announced it hired 
Dorothy Gill Raymond as 
general counsel, a new post. 
Previously she was with 
WestMarc Communications. 

Also, CableLabs an-
nounced Majid Chelehmal 
was added to the staff as a 
digital systems engineer to 
work in the advanced TV 
laboratory group effort on 
digital transmission. He 
worked with Graphic Com-
munication America previ-
ously. 

Finally, Frank Wimler 
was promoted to senior 
electronics technician. He 
works in the Boulder, Colo., 
laboratory with the headend. 
His prior position with Cable-
Labs also was in the lab. 

H. Marvin McNeil, man-
ager of standards engineer-
ing for Siecor Corp., re-
ceived the Electronics 
Industry Association's 
Engineering Award of Excel-
lence for 1991. He was rec-
ognized for his contributions 
in developing standards for 
the fiber-optic industry. 

Gilbert Engineering an-
nounced that Maurice 
Covino, its former director 
of international business 
development, was named 
president director general of 
SAE, a French CATV con-
nector manufacturer recent-
ly acquired by Gilbert. 

Magnavox CATV Sys-
tems made several appoint-
ment announcements. 
Thomas Towne was 

named vice president of 
operations. He was vice 
president of manufacturing 
at Laser Magnetic Storage. 

Raleigh SteIle joined the 
firm as international sales 
manager. He was executive 
vice president and CEO of 
Valco Inc. previously. 

Also, Magnavox appoint-
ed Charles Conner man-
ager of major accounts. He 
formerly was vice president 
of sales for C.J. Electronics. 

DH Satellite 
GIBRALTER SERIES III 

"ONE STEP BEYOND" 

• DUAL POWERED AZIMUTH I ELEVATION WI36V PULSE SENSORS 
• AVAILABLE WITH 3.3m, 3.6m, 4.2m, 4.5m and 5m DH SPUN ALUMINUM 

ANTENNAS. ONE PIECE DEUVERY AVAILABLE IN U.S.A. 
• NEW SPACE AGE OIL IMPREGNATED BEARING SURFACE 
• 36' DIAMETER BEARING HUB 
• 16' REINFORCED BASE 
• PC COMPATIBLE DRIVE CONTROLLER SYSTEM 
• AZIMUTH AND ELEVATION LOCKDOWNS FOR SEVERE CONDMONS 

DH Satellite 
P.O. Box 239 - Prairie du Chien, Wisconsin 53821 

(608) 326-8406 

FAX (608) 326-4233 

M&B Mfg. Co.'s 
all new 

Aluminum Cable Fastener 

Break this 
step off for 
a ground 

wire clamp. """mialmim4 

Special Features Include: 
• All black for streamline effect 
• Hardened galvanized steel drill 
• Easy installation into all building 

materials and much more... 

For sample packet, write or call our National Sales Agent: 

NEWHALL P.A.C.1;b1C 
95 Concannon Court (415) 625-9768 
Oakley, California 94561 Fax (415) 625-3303 

• 

Reader Service Number 44 Reader Service Number 45 
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CLASSIFIEDS/BUSINESS DIRECTORYIIIIIII 

NaCom  

BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MDU, SMATV, LAN, Pre/Postwiring ei D BS 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (AutoCADIk LYNX) 
• Field Engineering„ Make-Ready, As-Builts 
• RF, FTF, Interdiction Design (CADSUM II LYNX & LODE DATA) 
• CLI Detection/Correction 

19» E. Dublin-Granville Road, Suite 100A, Columbus, OH 43279 
(614) 895-1313 • (800) 669-8765 • FAX (614) 895-8942 

Video Pease Generator & Controller $189.95 
High Res NTSC or PAL 
2- 240 char. crawls/ •.. 

Flash, Scroll, 3 Sizes! 

16 Colors, User friendly 
Auto-sequence pages 
Cut & Paste, WYSIWYG 
12:24:30 THURSDAY 3 : 21 : 91 

Modem 
Option 

Ds 

I-1 

"MI" Temperature 
8. humidity sensor - 
"VIDG" Cartridge 0: 
plugs Into C64 = 

or PK8 

"VIDG" 

supped cabie 

COMMODORE 64  

legrale E 
HI II 
. Special Effect 

Special Effects 
Il Special Effects 

"VIDG" C64 • VIDG Displays & sequences 1000 pages71 =-= "PK8" •—• 
Hi Res. 16 colors , scroll, flash, crawl, vary height, I Relay 
24Hr. clock+ date, C64 Graphics, Color Bars, I Caritidge .= control 
crawls!Transfer pag es via modem auto-sequence 
at remote location "WX1" displays temperature 

humidity, "PK8" controls 8 relays Time & date 
calendar: auto-loads new sequences & pages 
• controls rela s via touchtone audio strin sI 

Weather Monitor 

Temperature 
Rd l Humidity 

2061egC 
72% 

-VIDG" Inc. Cart, disk, manual, cable $189.95 
C64 Computer S159.95, 1541disk drive $189.95 
PK8 relay control 8 meter input 4159.95 
WX1 temp.& humidity sensor (req. PK8) &189.95 

• C64 Hayes inaden 89 95.12Volt C64 Por Sup 5129 95 

ENGINEERING CONSULTING 
583 Candlewood St. Brea, Ca. 92621 

Tel:714-6712009** Fax:714-255-9984 

Low cost remote control & video display 
** Ask for tree catalog ** 

Mastercard Visa Amex COD & P.O. 

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

COAX & FIBER 
MAPPING • DESIGN - CONSTRUCTION - ENGINEERING 

COMPLETE PROJECT MANAGEMENT 

quality service performed on a timely basis 

le C ATV SYSTEMS AND SUPPLIES 1.800-338-9292 

Klungness Electronic Supply 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED UNE GEAR 

P.O. Box 96 

Argos, IN. 46501 

(219) 892-5537 

FAX(219) 892-5624 

TCS CABLE, INC. 

TOS CABLE, INC. 
SINCE 1978 

- COAXIAL & FIBER CONSTRUCTION 

- TECHNICAL SERVICES 

- PLANT MAINTENANCE 

- RESPLICE/UPGRADE 

- SWEEP/PROOF SERVICES 

- FIELD ENGINEERING SERVICES 

- PROJECT MANAGEMENT SOFTWARE 

CORPORATE OFFICE 

2674 WEST LAKE ROAD 

PALM HARBOR, FL 34684 

(813) 789-6826 

(813) 787-5077 (FAX) 

(800) 999-8270  

COMM 

Your Communications Specialists.' 

Contact: Don Sicard 

CommSpec 

P.O. Box 968 
Haverhill, MA 01831 

TEL (508)373-0657 

• Microwave radio repair, specializing in M/A-COM radios 

• Field services such as maintenance, path alignment, 
sweeping and tuning waveguide 

• Complete AM, FM & satellite systems design and 
installation 

• Training services from instructors to course 
development 

Quality Workmanship is NOT Hard to Find! 
We Provide Value Engineering Services At Its Best 

• System As Builts and Strand Mapping 

• FCC Testing. Certification, Sweeping and CLI 

• CAD Services, Fiber/Coax Design 
• On-Site Project and Engineering Management 

Call us at 1-800-779-2074 with your needs. 

FITS 
Value Engineering 

Rahmer Technical Services, inc. 
(Formerly known as Comm Net Communications, Inc ) 

6280 Senior Circle, Douglasville. Georgia 301 34 

Equipment Repair 
Consistent quality at a better price. Next 

day emergency service at no extra charge. 
Call for details. 

TRONITEC 
Derrick Hanson 
800/962-2588 

COMMUNICATIONS TECHNOLOGY FEBRUARY 1 992 97 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Gee  G visio Ns 
"Communication You Can See" 

• C.A.D. Drafting Service 

III Project Cost Analysis 

10102 Hwy. 105 W. 

Montgomery, TX 

77356 

II Engineering 

• Construction 

David Christy 
-409-588-2099 

519 E. Center 

Sikeston, MO 

6380 I 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our ompany 
Specializing in Rebuilds and 

Fiber Optic Installation 
Harold Bigham 

(904) 932-6869 

P.O.Box 903 
Gulf Breeze, FL 32562 

CHARLES E. K1RTLEY DIRECTOR Of MARKE 
AND NEW DEVELOPMENT 

EXCALIBUR CABLE 

ALL INSTALLATION SERVICES - 

MDUPRE/POSTWIRES -REBUILDS 
ENGINEERING AND DESIGN • 

37 SVCOLIN ROAD. S.E. 
LEESBURG, VA 22075 

UNDERGROUND CONSTRUCTION 

•AUDITS- CONVERTER EXCHANGES 
LAN • FIBER • COAX • PHONE 

TOLL FREE 1 (800) 462-381 1 

FAX (703) 478-8818 

Inventory Clearance Sale Pricing 
on Feed-Forward Equipment 

For Sale in Original Boxes • Manufacture Warranty 

Magnavox Model Nos. 

8T45011A-Iligh Gain Feed 

Irward TrUnk Ainp 

6T330-Power Doubling 

Trunk Anlp 

S/A Model Nos. (450 MID.) 

280210-Bridger Amp II Millie 

372397-Trunk Amp Ali Klule 

372398-Trunk Aim) NII1(11111. 

CALL 1-800-323-8166 ext. 2827 
Ask for Chuck Chajet 

Gilbert AHS 
IRC 
Raychem 
Off Shore 
Arnphenol 

FCC COMPLIANCE TESTING 
FIBER OPTIC DESIGN & 

ACTIVATION 
HEADEND OPTIMIZATION 
COMPLETE SYSTEM AUDITS 

AUTO(A1) (7USTOMIZED (ATV MENU 

& SYMBOLS LIBRARY 

CAD DRAF"FINC & DESIGN 

STRAND MAP & AS BUILT 

MAP oicinzATioN & REVISIONS 

cont»oHATE (»Tier,: 
16951665-1393 

FAX 1695i 665•170é4 

FIELD orricE 
800-292-0126 17091541-3993 

siireib,_ '' JUMPER CABLES ,,rIce 
ROCKY MourrrAIN 

P.O. BOX 9707 • HELENA. MT 59604 

CUSTOM MADE JUMPER ASSEMBLIES 
ALL BRANDS FITTINGS 
• F Male 
• F Female 

• BNC 

ALL BRANDS CABLE 
• RO - 59 
• AG - 56 

• RG - 11 

We have the best price and best delivery. Any length, colors available 

Ask about next 
day shipments 

CALL OR 406-458-6563 FAX 

Vie lett«. «it ce.4,1.et fre le44 144, 

CABLE TELEVISION 
SYSTEM SERVICES 
A SIGNAL LEAKAGE DETECTION SERVICE 
CLI DRIVE-OUT • CLI REPORTS • PAYMENT PLAN 
OVER 500 CLI DRIVE-OUTS COMPLETED 

Todd Borst 
Gwen Valenzuela 

P.O. Box 458/209 N. Grand 
Schoolcraft, Michigan 49087 

Phone: 616/679-4513 
800/837-7611 

White San di 
Jumper Cables 

CUSTOM MADE CABLE ASSEMBLIES INCLUDING 
F to F, N to N, BNC, RCA, F-81 

RG-56 
RG-59 
RG-11 
RO.? 13 
RO-? 14 

Belden 
Times 

Comm Scope 
Intercomp 

We will make any cable assembly Quick delivery on nlIcolors and lengths 
Fox (602) 5E12.2915, Ph (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ. 85027 
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• 

CAW!! 

compurer 
UTILITIES OF THE OZARKS, INC 

ANNOUNCES 

CABLEWORKS 
The only total open system available for in-house, 

on-line billing. Call today for your demo. 

P.O. Box 1062 

Herb Lair, President 
(800) 541-8825 

Harrison, Arkansas 72601 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dicke! Communications Co. 
517 14th Street / Des Moines, IA 50309 

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custom Hardware 
and Software 

FAX 515-243-2563 
Tel. 515-244-1526 

California Amplifier 

U.S. manufacturer of; C-Band and Ku-Band LNBs, Feedhorns 
and accessories; Wireless Cable (MMDS) products including 
LNAs, downconverters and the Beambender'", a low cost 
microwave repeater; and special application products 
including ARABSAT LNBs and Commercial IF Amplifiers. 

Contact: Dennis Schwab 
California Amplifier, Inc. 

460 Calle San Pablo, Camarillo, CA 93012 U.S.A.. 
TEL: (805) 987-9000 FAX: (805) 987-8359 

E-CABLE, INC. 

A Full Service Organization 
*Aerial/Underground Construction 
*Prewire/Postwire *Installations 

*Drop/Converter Changeouts *LANS 
"Audits *Rebuilds *SMATV 

Quality Service to the Cable Industry 
P.O. Box 533826 Orlando, Florida 32853 

(407) 898-2387 

 1 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

CATV EQUIPMENT REPAIRS 
Hybrid Sales Meter Calibrations 
Equipment Upgrading Headend Alignment 

Performance Measurements FCC Offsets 

Free Pick-up Service in Certain Geographic Areas 
800-247-5883 or in Virginia 800-345-6834 

209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251 

p:TE 

State Wide C.A.T.V. Inc. c-A:rm•  

466 County Road 75, Mochanicville, NY 12118 
Telephone 618-664-5970 

Fax 618-664-9723 

Specializing in Fiber Optics 
Aerial and Underground CATV Construction 

Michael Wallace, Vice President 

• Aenal & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 

Installations 

• Subscnber Audits 

• Proof of Performance 

• Fiber Optics and L.A.N Services 

Contact: 
Bernie Czarnecki 
(B14)8384466 
PD. Box 219 
Lake City, PA 16423 

c.Aste tv ) CONTRACT INSTALLERS, INC. 
INSTALLERS/ UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 
Tap Audits 

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

LENNY FISCHEF1 
P.O. Box 1564 

Appleton. Wisconsin 54913-1564 
(414) 582-7087 

MONTIE FISCHER 
P.O. Box 1058 

Fort Walton Beach, Florida 32549-1058 
(904) 651-5154 
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Ad Systems  
Adrian Steel 10  
Anixter 48 
Antenna Technology 51 
Applied Instruments 34 
Augat Communications 19 
Ben Hughes/Cable Prep 42 
Blonder-Tongue 26 
Budco 29 
C-COR 30 
Cabel-Con AIS / Pyramid 9  
Cable Constructors 16  
Cable Security 6  
Cadco 15 
Channelmatic 24 
Comm/Scope 11 
Comsonics 8  
Contec International 32 
DH Satellite  44 
DX Communications 12 
Jerrold Communications 14 
M&B Manufacturing 45 
Magnavox 22 
Mega Hertz  
Metronet Inc.  25   

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I 

ANTENNA, TRANSMISSION LINE, 
AND TOWER SERVICES 

Microtlect now offers the t011owing additional services: 
• Antenna and transmission line procurement 
• Amen na and transmission line testing and troubleshooting 
• Microwave path alignment 
• Tower, antenna, and transmission line inspection 

For more information, contact Microfleces Marketing Department. 

MICROFLECT 
3575 25th Street SE • Salem, OR 97302 • P 0 Box 12985 • Salem. OR 97309 

(503) 363-9267 • TLX 510-599-0107 • FAX (503) 363-4613 

The Converter Shoppe 
The Growing Alternative 

Repair— Reconditioned Sales —Supplies 
— TRUE FLAT RATE PRICING: Includes ALL Parts & Labor 
— PICK-UP AND DELIVERY in many areas 
— ONE YEAR WARRANTY on Reconditioned Converters 

800/765-5474 
Also serving: 

ATC — Cable Vision Ind. — Century — Comcast — Cooke — Enstar — Falcon 
Intermedia —James Cable Partners — McDonald — MultiVision — Northland 

PCI Sun — Rifkin — Summit — Telemedia — Warner 

CATV 

PHONE: 313-688-3057 

FAX: 313-688-3336 

RE-BUILDS - NEW BUILD - SPLICING 

6624 JEFFERSON DAVID GIESY 

BOX 386 PRESIDENT 

NORTH BRANCH, MI 48461 

IMO "..1M 
11 .411•1 
IMO IZMIR 

CABLE SYSTEM 
SURVEY CO. 
MAPPING u DESIGN • AS-BUILTS • CAD & 
DRAFTING SERVICES 

Prompt Attention to Every 
Detail 
126 W. Michigan Ave. • Marshall, Ml 49068 =a 
(616) 781-3455 • FAX (616) 781-5177 nmenum 

AD INDEXI11111111111111111111111111111111111111111111111111111111111111 
ft's so simple! To obtain additional information from any of the display advertisers appearing in this issue of Communications 

Technology, please use one of the Reader Service Cards on page 101 (pass the others along). 
The ad index below has been expanded to include not only the page number of each advertiser, but also each corresponding 

reader service number to be circled on the Reader Service Card. 

Reader Service # Page # Reader Service # Page # 
39 16 Microwave Filter 33 77 

12 Multilink  19 
110 ONI 5 5 
105 Pioneer Communications 20 26, 27 

 78 Power Guard 7 7 
24 Quality RF Services 49 95 
21 Ripley Company 13 90 
69 Riser Bond Instruments 27 70 
72 Sadelco  18 23 
70 SCTE 1 93 
11 Superior 47 109 
66 Tamaqua 40 87 
6 Telecrafter 4 4 

18 Times Fiber Communications 50 89 
67 Toner 28,46 71, 106 
13 Trilithic  21  63 
8 Trilogy Communications 3 3 

75 Tulsat 31  73 
96 Wavetek 2 2 
15 Zenith  52 91 
17 
96 Back to Basics 
65 Avcom of Virginia 37 83 
9 Lectro 35 81 

68 Monroe Electronics 38 84 
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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 D No 
(Mace* pent cr type) 

Name  

Title >ea» prInt typo)   

Company Name  

Address  

City   State ZIP   

Signature  Date  
l&eritce• and der requrert) 

1. Are you a member of the SCTE (Society of Cable Television Engineers)? 
Yes D No D 

2. In the performance of my Job, I authorize, specify or recommend 
products and/or services for purchase. 
Yes El No D 

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

1. Cable TV Systems Operations 
D a. Independent Cable TV Systems 
0 b. MS0 (two or more Cable TV Systems) 

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

>M.O. 11,..CM 

4. Please check the category that best desclbes your job title/function. 
O A. Corporate Management 
D B. Management 
O C. Programming 
D Technical/Engineering 

10 Vice President 3D Manager 5 ID Technician 
2 El Director 40 Engineer 60 Installer 

D E. Sales 
O F. Marketing 
O X. Other (please specify)  
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Help Wanted 

70,000 subscriber cable system 
seeking an individual with an Associ-
ates Degree or equivalent in elec-
tronics. Must be knowledgeable in 
basic/advanced electronics, national 
electrical code and OSHA. Must have 
strong supervisory and written/verbal 
communicative skills. Microwave 
/fiber optics experience preferred. 
Send resume to Chief Electronics 
Technician, P.O. Box 3687, Little 
Rock, AR 72203. 

Postition Wanted 

Trained cable installer, lineman, splicer 
with tools, available for travel. 

Dennis Wright 
3011 Holmes Ave. 

Jackson, MS. 39213 
601-353-7216 

Tech Manager/Field Engineer 
seeks position in North East. 
Fifteen years of well rounded 
experience. For resume and 

references call Jim Romanelli 

1-508-664-0290. 

Equipment Repair 

Converter Repair 
• Specializing in Jerrold Addressable-All models 
• 10 years + experience servicing Jerrold products 

• Quality work-Reasonable-Friendly people 
1600 S. Noland Rd. #110 

Independence, MO 64055 

1-800-466-2776 
Fax 816-254-5782 

Equipment For Sale 

[ LIQUIDATION SALE 
Hamlin MCC 3000 as is 50¢ each 

Reconditioned $10.00 
WANTED 

Jerrold DRX-3-DIC 
SA 8550 & 8580 

CABLE EQUIPMENT 
BROKERAGE CO. 

818-709-3724 
FAX 818-709-7565 

Leader in the placement of Cable Television Professionals 
Call Toll Free 800-433-2160: In Texas call 817-599-7623: FAX 817-599-4483 

SALES SUPPORT ENG-standby power sup-
plies. S. $60K 
TECH MGR-60K subs, NE. $45K 
GEN MGR-several rural systems, 13K 
subs. SE. $40K 
CSR MGR-72K subs, New England. $40K 
MKTG MGR-upper Midwest. $42K 
TECH MGR-Midwest, 35 subs, $35K 
CHIEF TECH-MS loc, 12K subs, 526K 
TRUNK TECH-3K subs, WA loc. $15/HR 

TECH-IN be, $11/HR 
HEADEND TECH-fiber exp. IN loc. $11/FIR 
SVC TECH-KY oc, $10/HR 
TECH SUPERVISOR-10K subs. KS loc. $32K 
DIST TECH-22 towns, MW lac, $32K 

TECH MGR-70K subs, S CA loc. $50's 
MAINT MGR-CA be, $14/HR 
DIR OF OPS-CA lec, $50's 
DIST MGR-MN loc. 10K subs, mid $30s 
LINE TECH-ME oc. $10/HR 
SVC TECH-OK loe, $8.50/HR 
L/0 COORD-MA be, 535K 
LINE TECH-KS loc, 511/HR 
DIR ENG-large rebuild %Ober, 
$50's + promotion oppt to corp 
R & D SR ENG-5 + yrs cable mitg exp. 
SE, $70's ++ 
CONST, TECHS, & SUPERVISORY PERSON-
NEL-several locations available, 
tber optic rebuilds 

JIM YOUNG' Efr ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Call tor information about these and many other opportunities nationwide 

CATV DATA LINK 
$$ Inventory Liquidators $$ 
-sii!! WANTS !kir 

Your excess and obsolete equipment 
Amplifiers, Converters, Passives or ??? 

IN STOCK REFURBISHED GUARANTEED SPECIALS: 
JERROLD JLE-300-2W WITH NEW HOUSINGS $90.00 
JERROLD 1LE-400-2W WITH NEW HOUSINGS $100.00 
JERROLD JLE-450-2W WITH NEW HOUSINGS $120.00 
MAGNAVOX TRUNK STATIONS 51300 $350.00 
MAGNAVOX UNE EXTENDERS 300MHZ $100.00 
S/A 400MHZ TRUNK STATION WITH BRIDGER $450.00 

S/A 8556-005 ENCODERS $600.00 
S/A 8510 CONVERTER W/REMOTE $38.00 

sr(619)757-3008,FAX (619)757-4048 

MAIN UNE EQUIPMENT INC. 
National Distributor for 

PATHMAKER — TEXSCAN 

WE BUY: Used Converters 
Used line gear 

WE SELL: Refurbished Converters 
Line Gear 

WE REPAIR: Converters & Line Gear 
Distributor of Eagle Traps 

1-800-444-2288 
FAX:310-715-6695 

Los Angeles • Atlanta • Spokane 

Vision Electronics, Ltd. 
Albany, NY 

CONVERTERS 
FROM 
$11.95 

IN STOCK   

ADDRESSABLE 

FULLY REMANUFACTURED - 
90 DAY WARRANTY 

List your equipment 
for sale with us — computerized 

Inventory Locater system — 

CONTEC  
INTERNATIONAL 

800-382-2723 

CONSISTENT AUDIO LOUDNESS, LESS THAN $200 PER. CH.* 
NEEDS NO NEW RACK SPACE, INSTALLS INSTANTLY! 

XL90 AUDIO CONTROLLER SETS TRUE AUDIO LOUDNESS TO WITHIN 0.5 DB, CHANNEL TO CHANNEL, EVEN 
WHEN THE INPUT VARIES 30 DB. I HIS MODUL AR PRODUC I MOUNTS IN SECONDS TO THE BACK OF ANY CHANNEL 
MODULATOR - ELIMINATES HEAD END REWIRING AND NEW RACK SPACE. EACH XL90 IS SELF-CONTAINED. BUILT 
IN CALIBRATOR LETS YOU SEt UP IN LESS THAN A MINUTE/CHANNEL RMS BASED CONTROLLER ADJUSTS LOUDNESS 
INAUDIBLY - WITHOUT ARTIFACTS SPECS INCLUDE 0.03% THD AND -85 DB SIN. WII L NOT DEGRADE DESIRABLE AUDIO 
DYNAMICS MEASURES 5 7'W X 1'H X 3 2-0 OPERATES FROM +/-18VDC UNDER $200 IN SMALL QTYS. FOR MORE INFO 
CALL MATREX INDUSTRIES. 702-737-5420 OR FAX TO 702-735-8092 3 YEAR WARRANTY 30 DAY TRIAL 
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FREE '92 
SATELLITE 
TOOL 

CATALOG 
CALL NOW! 

Test Equipment 
Wavetek, HP, Tektronix and more. Guaran-
teed to meet or exceed factory specs. 90 
day warranty standard. Specials: TDR's 
from $595.00. Wavetek Bench Sweep, 450 
MHz $3495.00. Wavetek SAM Jr. 450 MHz 
$475.00. ComSonics Window $1995.00. 
Wavetek Sweep 1855/1865 $4495.00. 

Consignment sales available. 
PTL Cable Service 1-407-747-3647 

"WE BUY AND SELL" 

PLOW BLADES 
Irrigation/WirerCambination 

For Any Machine-For Any Application 

(800) 383-PLOW 

(719) 475-PLOW (7569) 

P.O. Box 17701 ZI> 
Colorado Springs. CO 80335 

COAST CAT V 

U 
WE BUY & SELL 

NEW - USED - EXCESS 

IN STOCK 
SA, Jerrold, Magnavox, PathMaker 

300,330,400 MHZ 

Call Nick Meko 

714-272-2360 Fax 714-272-3032 

AERIAL BUCKET TRUCKS 
Large selection geared for CATV 

STANDARD TRUCK & 
EQUIPMENT CO., INC. 

1155 Hill St. S.E. 
Atlanta, GA 30315 

Phone: 1-800-241-9357 

44 4 11 

BUCKET TRUCKS 

WE NEED SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 

Line Gear, misc. 

TM BROKERS 

Phone/FAX (208) 687-2289 

Phone/FAX (208) 687-2872 

Emergency Alert 
Systems 

BY 

IdEA/oNics 
69 Channels 

14 day delivery 

Compatible with all headends 

Affordable 
24 & 88 Channel unas also available 

(701) 786-3904 

Fax: (701) 786-4294 

K iè), e- •1 •• 

'ç4 S ellil 

À' Piea  
a - 401- ili IN Le 

- . .7• e i , 
LIP el 

IMUlilePe"llii 1 firliEllirit-Mal 
P.O115 

PAUL. PBO)11,M1INN1%4 55114 612•646•4700 FAX 641-1898 

WANTED 
Dead or Alive! 

USED LINE GEAR 
taps • line extenders • trunk stations 

splitters and set top converters 

CONTACT GREG HANSMANN 
Hero Communications 

305-887-3203 • (fax) 305-885--8532 

dB-tronice-
For Your Equipment Needs 
• AFFORDABLE, QUALITY REPAIRS: 
We Are THE SA Addressable 
Converter Repair Experts' 
8500's, 8550's, 8580's 

• WE BUY & SELL EQUIPMENT: 
SA PP 450MHz LE's  5109 00 
SA FF 450MHz TA's  $299.00 
SA PP 400MHz BRDGR $90.00 
8556-005 Scramblers  Call 

Hurry, Limited Quantity Available 

FREE REPAIRS? 
Repair Credits Given For 
Your Excess Equipment!  

FOR OTHER SPECIALS CALL: 

SALES 
404-992-6730 • 61A885-1520 

CUSTOMER SERVICE 
Phone 1-800-356-2730 • FAX 1-803-439-7518 

get converted! 

Professional Services 

YOUR PEOPLE ARE YOUR 

BEST ADVERTISEMENT 

Professionals look 

professional. 

Buy or Lease 

MAGSON UNIFORM 
279 New Britian Road 
Kensington, CT 06037 

1-800-877-4422 

SubTRACKER 

CATV BILLING SYSTEM 

• 

Statements, Database, 
Reports, IBM Compati-
  ble, Low Cost, Fast. 
  Ideal for small to 

ffliigifg   medium systems. 

LAN and Multi Town Capability 

Canergy Cable Software 

403-354-2510 or Fax 403-354-8780 
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Be Ready for G-5 - 3.8m & 5.0m Antennas Available Now! 

• 

• 

• 

• 

• 

• 

• 

Large Aperture Antennas - Both New & Used 

Parabolic Antennas from 1.8 to 32 Meters 

Satellite Spectrum Analyzer- New Design 

Parabolic Retrofit Systems 

Audio, Voice & Data Systems 

Earth Station Heating Systems 

Headend Electronics 

Simulsat - America's Most Popular Multibeam! 

This Antenna Farm 
views just 13 Satellite 

ANTENNA 
TECHNOLOGY 

• %. •.•.•.•.•••••. ••••• 

: 

• 

• • • 

W 

The SIMULSAT multibeam, with its 70 
view arc, views 35+ C & Ku-Band 

Satellites Simultaneously' 

SIMULSAT SEES THEM ALL... 
35+ C & Ku-Band Satellites Simultaneously! 

1140 East Greenway - Mesa, AZ 85203 
Phone: 602-264-7275 Fax: 602-898-7667 

 s. 
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Comtech 
Satellite Antennas 

Before The Next Generation of Satellites Arrive... 
Call Toner To Upgrade Your Satellite Receive System. 

Standard Communications 
Satellite Receivers 

California Amplifier 
LNA's and LNB's 

Now is the time to upgrade your receive site with the 
latest state of the art equipment from Toner. 

Toner professionals can evaluate your system and explain what you'll 
need to keep looking good during the new satellite scramble. 

Choose from manufacturers like Comtech 3.8 meter and 5.0 meter 
satellite antennas and multi-satellite feed systems, California Amplifier LNA's 
and LNB's (as low as 25° noise temperature), Standard Communications IRD-II-M 
satellite receiver with video cipher II plus, Toner 2, 4, and 8 way power dividers, 
satellite cable, and more accessories in stock for immediate delivery. 

Call now before the next generation arrives! 

loner 
cable equipment, inc. 
969 Horsham Rd. • Horsham, PA 19044 

Call Toll-free 800-523-5947 
FAX: 215-675-7543 

Reader Service Number 46 



CALENDAR 11111111111111111111111111111111111111111111111111111111111111I 
February 
3: SCTE Satellite Tele-Semi-
nar Program. To air from 1 
to 2 p.m. ET on Transpon-
der 6 of Galaxy 1. Contact 
(215) 363-6888. 
3: Optical Networks Inter-
national Fiberworks '92 
seminar, ONI Training and 
Product Development Cen-
ter, Englewood, Colo. Con-
tact Rand Reynard, (800) 
FIBER ME. 
3-5: SCTE Technology for 
Technicians II national semi-
nar, Holiday Inn, Fairfield, 
Calif. Contact (21 5) 363-
6888. 
3-6: Siecor seminar, fiber 
installation, splicing, mainte-
nance and restoration, Hick-
ory, N.C. Contact Lynn 
Earle, (704) 327-5539. 
3-7: Optical Society of 
America, IEEE Electro-
Optics Society and IEEE 
Communications Society 
Optical Fiber Conference 
'92, San Jose, Calif. Contact 
(202) 223-8130. 
4: Idaho Cable Television 
Association winter conven-
tion and legislative meeting, 
Owyhee Plaza, Boise, 
Idaho. Contact (208) 345-
5660. 
4-5: NCTI seminar, OSHA 
compliance, Austin, Texas. 
Contact (303) 761-8554. 
4-6: C-COR seminar, basics 
of fiber optics, Orlando, Fla., 
area. Contact Kelly Jo Ker-
stetter, (814) 231-4422. 
4-5: South Carolina Cable 
Television Association 
winter meeting, Marriott-
Downtown, Columbia, S.C. 
Contact Nancy Horne (404) 
252-2454. 
5-6: SCTE Sierra Chapter 
vendor show (in conjunction 
with national SCTE semi-
nar), Holiday Inn, Fairfield, 
Calif. Contact Eric Brownell, 
(916) 372-2221. 
5: SCTE Ark-La-Tex Chap-
ter seminar, Shreveport, La. 
Contact Robert Hagan II, 
(903) 758-9991. 
5: SCTE North Country 
Chapter seminar, Sheraton 

Midway, St. Paul, Minn. 
Contact Bill Davis, (61 2) 
646-8755. 
5: SCTE Palmetto Chapter 
seminar, SCTE update, 
technical standards and 
compressed video, Marriott 
Hotel, Columbia, S.C. Con-
tact Melanie Burbank-Shofn-
er, (803) 777-0281. 
6: SCTE Great Plains 
Chapter seminar, BCT/E 
Categories V, VII and BCT/E 
exams to be administered, 
Crown Court Quality Inn, 
Bellevue, Neb. Contact Jen-
nifer Hays, (402) 333-6484. 
7: SCTE Greater Chicago 
Chapter seminar, CATV 
1 992 (national and state 
perspectives) and SCTE 
update, Quality Hotel, Pala-
tine, Ill. Contact Bill Whicher, 
(708) 362-6110. 
7-8: Society of Motion Pic-
ture and Television Engi-
neers 26th annual confer-
ence, Westin St. Francis 
Hotel, San Francisco. Con-
tact Alan Ehrlich, (914) 761-
1100. 
11: SCTE Central Illinois 
Chapter, BCT/E exams to 
be administered, UAE, Peo-
ria, Ill. Contact John Heck, 
(309) 353-8777. 
11: SCTE Desert Chapter 
seminar. Contact Chris Mid-
dleton, (619) 340-1312, ext. 
258. 
11: SCTE West Virginia 
Mountaineer Meeting 
Group seminar, installation 
practices and procedures, 
with annual meeting to be 
held and election of board 
members, Ramada Inn, 
South Charleston, W.V. 
Contact Ken Gabehart, 
(304) 965-7026. 
11-12: Georgia Cable Tele-
vision Association 1 992 
convention, Peachtree Plaza 
Hotel, Atlanta. Contact 
Nancy Horne, (404) 252-
4371. 
11-12: SCTE Chattahoo-
chee Chapter seminar (in 
conjunction with Georgia 
cable show), power supplies, 
alternate access/PCNs, 

Planning ahead 
May 3-6: National Show, 
Dallas. Contact (202) 
775-3550. 
June 14-17: SCTE 
Cable-Tec Expo, San 
Antonio, Texas. Contact 
(215) 363-6888. 
Sept. 8-10 (tentative): 
Eastern Cable Show, 
Atlanta. Contact (404) 
252-2454. 
Sept. 15-17: Great 
Lakes Cable Expo, 
Cleveland. Contact (517) 
482-9350. 
Oct. 13-14: Atlantic 
Cable Show, Atlantic 
City, N.J. Contact (609) 
848-1000. 

department of transportation 
rules and procedures, 
NCTA/FCC proposed techni-
cal standards, and BCT/E 
exams to be administered, 
Peachtree Plaza, Atlanta. 
Contact Hugh McCarley, 
(404) 843-5517. 
11-12: SCTE Dakota Terri-
tories Chapter installer 
seminars (consecutive), 
Ramkota Inn, Pierre, S.D. 
(Feb. 11), Radisson Inn, Bis-
marck, N.D.(Feb. 12) Con-
tact Kent Binkerd, (605) 
339-3339. 
12: SCTE Delaware Valley 
Chapter seminar, distribu-
tion systems and system 
design theory, Williamson's 
Restaurant, Willow Grove, 
Pa. Contact Lou Aurely, 
(215) 675-2053. 
12: SCTE Coastal Carolina 
Meeting Group seminar, 
proposed FCC rule changes 
and system sweeps, Holi-
day Inn, Washington, N.C. 
Contact Larry Huffman, 
(919) 353-0854. 
12-14: SBCA Satellite 
Show, Bally's Hotel, Reno, 
Nev. Contact (800) 654-
9276. 
13: SCTE Northern New 
England Meeting Group 
seminar. Contact Bill 
DesRochers, (207) 646-
4576. 

14: SCTE Wheat State 
Chapter, BCT/E exams to 
be administered in Cate-
gories I, Ill, V and VII at both 
levels, Multimedia Cablevi-
sion offices, Wichita, Kan. 
Contact Mark Wilson, (316) 
262-4270. 
17: Optical Networks Inter-
national Fiberworks '92 
seminar, ONI Training and 
Product Development Cen-
ter, Englewood, Colo. Con-
tact Rand Reynard (800) 
FIBER ME. 
18: NCTI seminar, the 
dynamics of supervision, 
Charlotte, N.C. Contact 
(303) 761-8554. 
19: SCTE Golden Gate 
Chapter seminar, Fair-
grounds, Pleasanton, Calif. 
Contact Mark Harrigan, 
(415) 358-6950. 
20: NCTI seminar, the 
dynamics of supervision, 
Cincinnati. Contact (303) 
761-8554. 
22: SCTE Golden Gate 
Chapter, BCT/E exams to 
be administered, Viacom, 
Pleasanton, Calif. Contact 
Mark Harrigan, (415) 358-
6950. 
26: SCTE San Diego Chap-
ter seminar. Contact Kath-
leen Horst, (213) 831-4157. 
26-28: Texas Cable Televi-
sion Association Texas 
Show '92, San Antonio, 
Texas. Contact (512) 474-
0966. 

March 
2: SCTE Satellite Tele-Semi-
nar Program. To air from 1 
to 2 p.m. ET on Transpon-
der 6 of Galaxy 1. Contact 
(215) 363-6888. 
2: Optical Networks Inter-
national Fiberworks '92 
seminar, ONI Training and 
Product Development Cen-
ter, Englewood, Colo. Con-
tact Rand Reynard, (800) 
FIBER ME. 
2-5: Siecor seminar, fiber 
installation, splicing, mainte-
nance and restoration, Hick-
ory, N.C. Contact Lynn 
Earle, (704) 327-5539. 
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PRESIDENT'S MESSAGEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

SCTE 
 voting time! 

By Wendell Woody 
President, Society of Cable Television Engineers 

The Society of Cable Television 
Engineers' annual election is now 

in progress. All national SCTE mem-
bers have received their 1992 voting 
package. Eight of the 15 national 
board members are being balloted 
upon. Four of the incumbent directors, 
Ted Chesley, Vic Gates, Leslie Read 
and myself, have chosen not to run for 
this term. Therefore, a minimum of four 
new 1992 board members are certain 
(with the possibility of its being eight). 
The new board members will be seat-
ed at the Cable-Tec Expo '92 board 
meeting in June in San Antonio, Texas. 

Alert! 
If you did not receive a voting pack-

age, perhaps your national SCTE 
membership has expired. This also 
would mean that you would not be 
receiving the new 1992 Membership 
Directory and Yearbook later this year. 
The directory is a momentous docu-
ment and valued by all members. If 
you have any cause for concern or 
questions, call the SCTE headquarters 
at (215) 363-6888. 

Know the candidates 
A group of outstanding, well-quali-

fied candidates have been selected by 
our 1992 SCTE nominations subcom-
mittee, chaired by Jim Chiddix and 
served by Marshall Borchert, Kenneth 
Gunter, Dave Willis and Bill Riker. 

Our Society's elections are not 
intended to be an industry popularity 
contest, and therefore you should 
know the qualifications, accomplish-
ments 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 discuss 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. 
One of the three at-large director 

positions is up for election this year, 
and each national member may cast a 
vote for one at-large director. Other-

wise, you may vote only for the director 
in the region in which you reside (your 
SCTE mailing address). 

Referendum vote 
Your election ballot also contains a 

referendum vote that you are request-
ed to exercise. The SCTE national 
board adopted an action item to utilize 
the titles of chairman and vice chair-
man to better reflect the actual posi-
tions of the elected board members 
who serve the office on a voluntary 
basis. The current title of the Society 
president will be used to identify the 
Society's employed head of staff; this 
action will elevate the current executive 
vice president, Bill Riker, to a new title 
of president. The highest ranking 
SCTE officer will be that of the elected 
position, chairman of the board. 

The SCTE board of directors sub-
mits only referendum proposals to the 
membership for approval on issues 
that have been fully researched, ana-
lyzed and adopted by the board as 
being in the best interest for the Soci-
ety. The SCTE board of directors voted 
overwhelmingly in favor of the officer 
title changes. The following directors 
urge you to vote the approval of this 
meritorious improvement: Wendell Bai-
ley, Ted Chesley, Walt Ciciora, Tom G. 
Elliot, Tom D. Elliott, Jim Farmer, Vic 
Gates, Rich Henkemeyer, Ron Hranac, 
Leslie Read, Diana Riley, Mike Smith 
and myself. 

Polish your boots 
Dan Pike is co-chairing the 1992 

Expo Program Subcommittee this year, 
along with Bill Riker. The other sub-
committee members are: W.D. "Bill" 
Arnold, Richard Clevenger, Paul 
Levine, M.J. Jackson, Roger Brown 
and Leslie Read. The SCTE national 
staff, along with this subcommittee, has 
already been working for several 
months on the expo, which as men-
tioned previously will be held in San 
Antonio in June. The engineering con-
ference and technical workshops will 
once again provide the ultimate in 
training and information. Continuing to 
increase is the number of exhibitors 
that are limited to equipment- and engi-
neering-type firms. This provides an 

"Why not schedule 
your corporate engi-
neering meetings 
just prior to the expo 
dates (June 14-17) in 
San Antonio?" 

excellent complement to the training 
program. 

Polish your boots and wear your 
Mexican sombrero! Expo Evening will 
be a fun and memorable event. Every-
one will ride away from Alamo City 
alive and a winner. 

Plan, budget and schedule for you 
and your technical staff to attend the 
expo. Why not schedule your corporate 
engineering meetings just prior to the 
expo dates (June 14-17) in San Anto-
nio? Then you'll make the expo part of 
your program for all your people. 

Meeting the members 
En route to the SCTE Fiber Optics 

Plus '92 seminar conference in San 
Diego, I met with the Southern Califor-
nia Chapter in Santa Fe Springs, Calif. 
Along with its inspired leaders, Pat 
Murphy, Tom Kennedy, Richard Olson 
and Wayne Edel, we acknowledge Tom 
Colegrove who has been active with 
this chapter since its beginning. In fact, 
Colegrove has supported and inspired 
several meeting groups to get started. 
The Society is dedicated to the many 
"Toms" we have working for us 
throughout the industry. CT 
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THE 1, OF SUBSCRIBER SATISFACTION 

FUNCTION SELECTORS 
Easy On-Screen 
Menu Access 

SITE TITLE 
TYPE OF MEASUREMENT 
For Easy Reference 

RANGE SELECTION 
Programmable Scaling Feature 
For Amplitude And Bandwidth 

CHANNEL ASSIGNMENTS 
Customized For Your System 

AUTOMATED REMOTE TESTING) 

SPECTOUll GRAPH 

T'g p Pg• n ninate ange rint • ulti-Spec ¡Level Drift 
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PEAK TO VALLEY 
Measured For Entire 
Channel Spectrum 

DATE, TIME 
AND TEMPERATURE 
Recorded For All 
Measurements 

CHANNEL SELECTION 
Individual Channel 
Scrolling Capability 

REFERENCE INDEX 
Displays Numeric 
Measurement Selection 

We could take the time to tell you about the display you see above, but a picture is worth a thousand 
words and we'll let it speak for itself. This computerized test was performed automatically, late in the 
day, so the measurement was documented and stored to be viewed at a more convenient time. 
This is just one of a number of tests CheetahT" performs. 

ART is a perfect tool for pinpointing developing trends and targeting problem areas. System quality 
control and maintenance programs are a direct spin-off from ART documented reports. Call today to 
learn all about other subscriber saving programs Cheetah Tm has to offer! 

CheetahTM is The ART" Of Subscriber Satisfaction... .Now YOU get The Picture!TM 

 -  SUPERIOR   

Automated Remote Testing v 

*Ill WE MEASURE THE BEST! 
SIT IMES SUPERIOR ELECTRONICS GROUP, INC. 2237 Industrial Boulevard, Sarasota, Florida 34234 

Telephone (813) 351-6700 • Fax (813) 351-9193 
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Picture 
Perfect. 

Quality Drop and Installation Material 
from Anixter Cable TV. 

Quality matters. To your picture, your dependa-
bility...your customers. So why settle for drop and 
installation material from so-so manufacturers 
and suppliers, when Anixter Cable TV offers the 
best products and service available? Anixter can 
take you from the tap to the converter with qual-

ity products such as Diamond hardware, Regal 
passives, and Raychem F-connectors—everything 
you need delivered on-time from a regional 
warehouse near you. Call Anixter for picture 
perfect results—every time. 

AIKra® 
CABLE TV 

Reader Service Number 48 

WEST-ANAHEIM: (714) 779-0600, (800) 854-0443; DENVER: (303 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 4267665; MIDWEST 
CHICAGO: (708) 350-7788, (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-CAN, (800) 231-5006; IRON MOUNTAIN, MI: 
(906) 774-4111, (800) 624-8358; SKOKIE, IL HDQTRS: (708) 677-2600; EAST-ATLANTA: (404) 840-7901, (800) 242-1181, NEW JERSEY: (201) 328-0980, 
(800) 631-9603; CANADA-CALGARY: (403) 291-3013; MONTREAL: (514) 636-1421; TORONTO: (416) 507-6226, VANCOUVER: (604) 276-0366; 
INTERNATIONAL-LONDON: 011-44-81-848-9894. • 

In an emergency, weekends and holidays or after 5 PM call toll free 1 (800) 323-8166 
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road Skokie IL 60076 (708) 677-2600 o»nEc 


