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Stop spinning your wheels! 

Now you can put the brakes to your accelerating operational costs while stepping up subscriber revenues with MultiMask""-- the new 

addressable on/off premise interdiction system from Philips Broadband Networks, Inc. MultiMask allows for better picture quality, enables 

flexibility in tiering, is user friendly, and brings a new level of security to your entire system by selectively masking up to 72 channels (from 

48 to 600 MHz). The opportunity to steal signals or tamper with hardware is virtually eliminated. 

Capable of servicing up to four homes from a single unit, MultiMask can be mounted on a strand, a pedestal, or the side of a house. With 

MultiMask service level changes, disconnects and other subscriber controls are handled from the customer service terminal. Plus, all four 

ports are operational from the first day of installation. There are no subscriber modules to install later. Normal installation techniques 

are all that's needed when new connects or drops are required. 

Your subscribers will like MultiMask too, because its user friendliness makes pay-per-view programming 

available to everyone on-line. When subscribers have cable compatible TV, as most do, MultiMask does away 

with the need for in-home, set-top converters and descramblers by functioning invisibly 

in the background. Plus, it allows customers to use their 

video equipment as it was originally intended --

including the latest picture-in-picture models. 

So say good-bye to the constant truck rolls for 

"spin", "churn" and in-the-home trouble calls. Turn 

to your Philips Broadband Networks representative 

for details on how MultiMask can help you put 

your system into overdrive. 

For more information contact: 

Philips Broadband Networks, Inc. 
(formerly Magnavox CAN Systems) 

100 Fairgrounds Drive, Manlius, NY 13104 

Ph: (315) 682-9105, Fax: (315) 682-9006 

(800) 448-5171; in NY State (800) 522-7464 
Connects, disconnects, spin and 

pay-per-view are all handled in seconds 
at the customer service terminal. 

Philips Broadband Networks, Inc. 
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Trilogy Introduces 

Drop Cable Created For The 
Most Valuable Performance 

Teamwork...that's the key 
to excellence in drop cable! 

Superior teamwork combined 
with consistent quality. Trilogy MVP 

is the new drop cable that outperforms 
its competitors, time after time. MVP sets 

new standards that challenge all other drop 
cable manufacturers. Yes, Trilogy technology 

is the bench mark of quality and performance 
against which all others must now be measured. 

Nothing eludes Trilogy quality-assured technology - 
from its expert selection of raw materials to its rapid 

delivery of the finished product. 

For the Most Valuable Performance, It's MVP. 
The drop cable that only Trilogy teamwork could create! 

TECH* *: 

Call or write for free sample and brochure: 

Trilogy Communications, Inc., 2910 Highway 80 East, Pearl, Mississippi 39208. 

800874-5649 601/932-4461 
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The Best, in 15 Varieties! 

From identification at the head-end 
to control at the drop, a marker for your 
every need. 

Easily applied today, greatly appreciated tomorrow. 
For the right marker for the right job call 800-548-7243. 

mk _ ___ 
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Products creatively designed for the cable industry 
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OPTICAL NETWORKS INTERNATIONAL 

Optical Network 
The following highlights are from 
Optical Networks International's 

quarterly newsletter. 

News 

II Suburban Cablevision activates YAGLink 
April 30, 1992 marked the second YAGLink activation at Suburban Cablevision's East Orange, New Jersey 
system. The Harmonic Lightwaves' transmitter feeds two hub sites, each at 12 dB optical loss, with 
performance specifications of 54 dB C/N and 69 dB CSO/CTB, says Bob Ritchie, Vice President of 
Engineering for Suburban Cablevision. 
(See related story in the Summer issue of ONN.) 

• New addition gives operators flexibility 
ON1's newest addition to the RESTORPAK " restoration line incorporates AT&T's UCB1 enclosure. The 
RESTOR-C-PAIC gives operators added flexibility during an emergency restoration by enabling a technician 
to secure and protect the restored splice in the field until a permanent fix can be completed. The UCB1 
enclosure also gives the option to make the restoration a permanent fixture. 
(For more information, contact a member of the TM&R group at 1-800-FIBER-ME.) 

II Supervising the cable network 
As cable networks increase in complexity, so too does the need for network surveillance. The Harmonic 
Lightwaves' SMS 5000 Network Management System, used in conjunction with the YAGLink system, 
provides a method of detecting network problems, displaying the status on a PC, and storing appropriate 
data—without operator intervention. 
(To obtain literature on the SMS 5000 System, call 1-800-FIBER-ME.) 

• Mark your calendars 
UNI is offering its Digital Networks Training Course during the weeks of July 20-24 and August 24-28, 1992. 
Held at ONI's Denver Training Center, the course covers digital basics, multiplexing methods, network 
architectures, telephony applications and digital equipment. 
(For more information, contact a member of the TM&R group at 1-800-FIBER-ME.) 

To receive your free subscription to Optical Network News, please complete and mail this coupon to: 
ONI, 8101 East Prentice Avenue, Englewood, CO 80111, or FAX it to ON! at: 303-694-0127. 
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Stop The Thieves And Mal Stop 
Signal Leakage In MN's. 

Theft means signal leaks. Its 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 

.0/ 
Ae- '11• 
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à z..,-L• IMME ‘i ..,4able Security -v •, 801 Fox Trail 
\II' • PO. Box 2796 

Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTER 

Expo is best yet 
don't know how it's possible, but anoth-
er SCTE Cable-Tec Expo has sur-

passed all previous ones. Each year we 
wonder how the next year's gathering can 
be better — yet every year it is. The Soci-
ety, and in particular its national staff in 
Exton, Pa., are to be commended for a 
truly outstanding job! 

How good was it? The number of ex-
hibit booths was way up, attendance was 
up (the final figure was about 2,000 regu-
lar attendees plus another 1,600 exhibitor 
personnel), and enthusiasm was as good 
or better than I've seen at any show. To 
top it off, it was announced during the 
awards luncheon that SCTE's national 
membership has surpassed the 10,000 
mark. Join us next month for the only 
complete wrap-up of Cable-Tec Expo. 

The only downside to the whole show 
was a copy of a petition I saw while there. 
It's apparently being circulated in Califor-
nia, and is proposing to amend the Soci-
ety's bylaws. You should understand that 
I'm not opposed to the petition process, 
nor any individual exercising his or her 
right to make use of that process. SCTE's 
bylaws provide a way for the general 
membership to petition for a national vote 
to amend those bylaws. But frankly, this 
particular effort is nothing more than a 
nuisance petition: Do the bylaws really 
need to be changed again? I don't think 
so, especially the way this petition pro-
poses. If you are approached to sign it, I 
suggest that you decline. Here's why. 

The proposed changes appear at first 
glance to be relatively straightforward. But 
they are actually very misleading, by 
virtue of what they don't say. Further-
more, the cost to hold a special national 
election will be several thousand dollars, 
which I find hard to justify spending for 
such things. The petition consists of the 
following seven items (shown in italics), 
most of which are simple yes/no ques-
tions. My comments follow each one. 
• Should the president of the SCTE be 
elected by the voting membership? 

This, of course, refers to the current 
position of chairman (it used to be called 
president). As stated, this question seems 
to make sense. After all, shouldn't the vot-
ing membership of an organization elect 
its president? That depends. Do the 
shareholders of a corporation elect its offi-
cers? In most cases, no. That task is 

taken care of by a shareholder-elected 
board, the same as is done in the Soci-
ety. In SCTE's case, the "shareholders" 
are the national members, which put their 
confidence in the directors they elect to 
choose the Society's leadership. 
• Should the eastern and western vice 
presidents be elected by the voting mem-
bership? 

That's the eastern and western vice 
chairmen. See previous comments. 
• Should the secretary of the SCTE be 
elected by the voting membership? 

Also see above. 
• Should the treasurer of the SCTE be 
elected by the voting membership? 

Ditto. 
• The term of the above officers shall be: 
1 year. 2 years 

Right now it's one year. 
• Should all eligible voting members of 
the SCTE be eligible to seek the above 
positions? 

Just what would define a voting mem-
ber as "eligible"? Presently any Active, 
Senior or Fellow member can run for the 
board, and if elected, seek office. 
• Should the title of the highest paid posi-
tion of the SCTE staff be the executive di-
rector? 

Formerly called executive vice presi-
dent, the membership voted to amend the 
bylaws to change this position to presi-
dent. This appears to be nothing more 
than an attempt to slam Bill Riker, who is 
doing a damn good job. 

That's my opinion. Let's hear yours. 

Ronald J. Hranac 
Senior Technical Editor 
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gm 
Standby Power Supplies Engineered 
for Today's Cable TV Networks 

Small Simple StandbysTM from 
Power Guard will save you money, 
short and long term. 

Since SSSTM is available in 3-6-9-12 
or 15 amp ratings and in two or three 
battery configurations, you can 
maximize efficiency and reduce your 
power bills and battery costs by 
choosing the right model for each 
power supply location. If your power 
requirements change - simply 
upgrade the power module. Small 
Simple StandbysTM will grow with 
you. 

1-800-288-1507 AW 

And because our studies have 
shown that most power supply 
locations actually use less than 9 
amps of power - we strongly 
recommend that you consider our 24 
volt units for those locations. You get 
an immediate 33% savings in battery 
costs and still have up to four hours 
of standby run time. 

Small Simple StandbyTM - The right 
product at the right time for the right 
price. No wonder we continue to be 
the fastest growing power supply 
company in Cable TV. 

POWER 
MIAMI 

Reader Service Number 7 

FAX 205-742-0058 

Available Nationwide from Anixter Cable TV 
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p[-_H-. ELECTRONICS, INC. Fm RT. 3 BOX 301 C • NEW BOSTON, TX 75570 
ma 1-800-235-2288 FAX: 903-628-5074 

CATV Repair 
of Headend and Line Equipment 

l'F'M Electronics, Inc has established a reputation of high-quality repair capabilities 
with an average turn-around time of five to ten working days. 

*Sustaining Member of the SDI* 

r OLSON 
TECHNOLOGY 

INCORPORATED PI,M Electronics is a distributor ofOlson Technology Inc. headend equipment. 
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Channell's SPH Signature 
Series are the best CATV enclo-
sures ever created. They feature 
thirteen new benefits not found 
on our CPH Series and a guar-
antee that will still make you look 
good 10 years from now. 

To find out more, call Channell 
toll free. 
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CHANNELL 
COMMERCIAL CORPORATION 

U.S. Sales: 

CHANNELL COMMERCIAL CORPORATION 
800/423-1863 
International Sales: 
CHANNELL COMMERCIAL CANADA, Ltd. 
800/387-8332 • 416/567-6751 
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Videocipher II Plus Commercial Descrambler 

CHANNELS TO SCRAMBLE IN "92" 

* BET (both in September) 

* TURNERS CARTOON CHANNEL 

* Low Profile - Only 1 3/4" Rack Space 

* Same Interface as Full-Size Descramblers 

* Wegener Model 2900 

Call SPECTRUM for details!!! "800-628-0088" 
CT 7/92 

MEMBERSHIP APPLICATION 

Make check payable to SCTE. 
Mail To: 0 

SCTE 
669 Exton Commons 
Exton, PA 19341 

ID 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. 

El Please send me further information on 
the Society of Cable Television Engineers 

SCTE is a 501 (c) (6) non-profit professional 
membership organization. Your dues may be 

I1X deductible. Consult your local IRS office 

or your tax advisor. 

APPLYING FOR: El INDIVIDUAL@ $40 SUSTAINING @ $250 

Please print or type information. Data will be used exactly as it is submitted here. 

El MR. IDMRS. UMS. TITLE:  

NAME: TEL. #:  
First Inicial Last Area Code Nienber 

EMPLOYER. FAX #:  
Company Name Area Code-Number 

CO. ADDRESS:  
Sireet/P0 City Stale Zip 

USE HOME ADDRESS?  
Sneet/P0 City State Zip 

YOUR SIGNATURE: DATE:  

Complete the information. Enclose full payment or charge to MasterCard/VISA shown below. 

NAME ON CARD: EXP.:  

MASTERCARD NO.:  

VISA NO.:  

SIGNATURE FOR CHARGE AUTHORITY:  

Applications without payment will be returned. Applications horn outside U.S.. enclose additional $20 (U.S.) to cover mailing expenses. 

ID I am also an SCTE Installer Member. My Member Number is I  

*** SPONSORING CHAPTER OR MEETING GROUP: *** CT 7/92 

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 
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 prepara-
tion and meter reading, as well as a written examination on general installation practice. The program is being administered by 
local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certification in the 
program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual. 

Please send me information and an application for the SCTE Installer Program. 

Name   

Address   

Phone ( )  FAX ( )   

CT 7/92 

scTE ® The Society of Cable Television Engineers 
Serving the Broadband Indusuy' s Technical Community" 

Mail to: 
SCTE 
669 Exton Commons, Exton, PA 19341 
OR FAX TO: (215) 363-5898 
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Bulletin boards impressions are. Because Atlanta is a 
local call for me, I am most familiar with 
the LANTA Systems BBS. 

You may be interested that there is 
a BBS network called Cable-Net. It is 
currently carried on the following BBSs: 

• LANTA Systems BBS, Atlanta, (404) 
451-0202 
• Tech-Net BBS, Birmingham, Ala., 
(205) 853-8134 
• Broadcasters BBS, Phoenix, Ariz., 
(602) 872-9148 
• MediaLine BBS, San Diego, (619) 
298-4027 
• VideoPro BBS, Washington, D.C., 
area (703) 455-1873 
• Programmers Exchange BBS, St. Pe-
tersburg, Fla., (813) 527-5666 
• Radio Daze, Mishawaka, Ind., (219) 
256-2255 

Most of these boards have cable-re-
lated files. There are lively discussions 
via messages in various conferences. 
Subjects and contributors range from 
MS0 engineers typing about cable and 
fiber systems, manufacturers' represen-
tatives about their R&D and customer 
service, customers about cable prob-
lems, satellite engineers about dish-re-
lated problems and hints, and a staff 
member of a trade weekly (MC/V) about 
cable finances and industry news. 

Many of the boards are free of 
charge; therefore, the only cost is a 
long distance call. Please try them and 
report back in your column what your 

Lothar Merker 
Broadcast Engineer 

Editor's note: So many BBSs, so little 
time. recently joined the Tech-Net 
BBS (Birmingham) and give it a defi-
nite "thumbs up," although I haven't 
participated in any of the conferences 
yet. The whole subject of electronic 
communications via BBSs might find 
its way into an upcoming "Communi-
cations Technology" article. Stay 
tuned. 

Somewhat curious 
I have reviewed the "Lab Report" 

dated January 1992 on the EXFO 
FOT92XE fiber test set. I find it some-
what curious that a magazine such as 
Communications Technology would 
write such an article. If the purpose of 
this column is to inform the readers on 
updated technology, it would seem to 
me that a thorough investigation of all 
competing products would take place 
prior to an article such as this. 

Although I am sure the EXFO FOT-
92XE is a good instrument, there are 
far more economical products on the 
market that your customers should be 
aware of. We, for instance, manufac-
ture the OPM1-4 fiber-optic power 

meter specific to the cable TV market 
that costs considerably less. We be-
lieve it to be a more commonsense so-
lution to what your readers need. 
I would be most interested in learn-

ing more about this column and its true 
benefits for your readers, and would 
strongly urge that any future fiber-optic 
test equipment articles include evalua-
tion by all of the manufacturers, not just 
one company who might be more finan-
cially capable of advertising in your 
magazine. 

Michael E. Schneider 
V.P., Marketing & Sales 
Noyes Fiber Systems 

Editor's note: While we would like to 
be able to present competitive evalua-
tions of similar products from all manu-
facturers in each month's "Lab Re-
port," editorial space restrictions pre-
clude that. The column was created a 
little over two years ago to provide a 
useful service to our readers, especial-
ly those who do not have the capability 
to perform in-depth lab tests. The in-
tent hasn't necessarily been to inform 
readers of updated technology but 
rather to objectively evaluate products 
in a laboratory environment and report 
the test results to our readers. We 
choose equipment that may be repre-
sentative of what's available on the 
market or is unique in terms of fea-
tures or capabilities. 

MAKE YOUR .1118 EASIER 
Cabletek stocks a complete line 

of accessories for your cable in-
stallation needs. Next day delivery 
is available anywhere in the USA 
on in-stock items. 

V 

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

Toll-tree 800-562-9378 
Fax (216) 322-0321 
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NEWS 

Tech update 
a success in New York 
Lake George, N.Y. — The focus was on 
digitization, fiber and training as more 
than 350 engineers and technicians 
were here for the 18th Annual Technolo-
gy Update sponsored by the New York 
State Commission on Cable Television 
and the Society of Cable Television En-
gineers. 

According to Alan Richards, NYSCC 
coordinator of the event, interest in the 
program was even stronger than usual. 
The three-day conference, held for the 
sixth year at the Roaring Brook Ranch, 
was supported by 48 suppliers providing 
table-top exhibits and sponsoring the 
annual Lake George evening cruise. 
SCIE Director of Training Ralph 

Haimowitz again served in his multiple 
role as tutor and provocateur stressing 
the importance of installers as the most 
critical contact with the customer. His 
message with regard to setting up train-
ing programs: Don't waste time rein-
venting the wheel. 

Haimowitz noted most MSOs already 
have training courses or send their in-
stallers to someone else's such as the 
ATC Training Center in Denver. He 
mentioned the National Cable Televi-
sion Institute's installer correspondence 
course and also reminded attendees in-
terested in setting up or upgrading their 
training programs of SCTE's recently 
updated training manual. 

"But don't just limit the training to 
your own installers," he cautioned. 
"Make sure your contractors have their 
people take it, too." 

Haimowitz also stressed the impor-
tance of prudent purchasing, and cited 
numerous examples of how the quality 
of drop cable and fittings can make all 
the difference in system performance 
and customer satisfaction. 

"The difference in quality that some-
times can cost just a few pennies more 
must be communicated from installers 
and technicians in the field to the busi-
ness office," he said. 

This will become even more impor-
tant as Walt Ciciora, ATC vice president 

of engineering, noted in terms of in-
creased digitization. Ciciora outlined dif-
ferent digital techniques and potential 
scenarios for their application to cable 
TV technology, including fundamental 
difference for film, video and data trans-
mission. He said multiplexing and 
movies- or video-on-demand would 
come first. Real-time compression is still 
"very hard." And, he said, tiering will be 
a headache because basic nets are ad-
supported and that the compression for 
ad insertion is not yet the same as com-
pression for video. And, digitization and 
compression cannot be considered as a 
substitute for rebuilding and upgrade, 
Ciciora said. 

Ways in which NewChannels Corp. 
is beginning to apply digital technology 
with fiber according to Chief Engineer 
Tom Stanic is connecting headends in 
larger systems and replacing mi-
crowave, regionalizing systems and 
merging support services, providing fail-
safe divergent routing and for ancillary 
business for commercial and private ap-
plications. 

It's A Money Maker 
...and we can prove it!* 

At our "Remote Control Supermarket" 
cable operators get... 

CA The best price 
Ci The best quality 
G The longest warranty 
G The best selection 

(21 models and custom designs) 

Major MSO endorsements 

Want more?... 
How about a free call? 

1-buu-oz-z'iza 
1 41 
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Light up your fiber with the best 
broadcast quality video possible. 
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Filth more broadcasters and CATV operators realizing the 
benefits and switching to fiber optic networks, the demand for 

"signal purity and higher signal quality transmission has increased. 

DX sheds a new light on high performance for today's cable 

operators with the new DIR-657 integrated receiver descambler. 

With a long list of features. including RS-250B broadcast quality 

performance and optional RS-232C interface for remote operation. 

the new DIR-657 outshines all other satellite receivers in delivering 

the sharpest video and soundest audio signals possible. 

For more information write to DX Communications Inc.. 10 Skyline 

Drive. Hawthorne. NY. 10532 or call (914) 347-4040. 

DX 
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SCTE NEWS  CTE--1  
SCTE has 
10,000 members! 

The national membership of the 
Society of Cable Television Engi-
neers has passed the 10,000 mark. 
This represents an increase from 
1991's year-end membership count 
of 9,000, which represented an in-
crease of 1,500 members over the 
1990 year-end figure of 7,500 mem-
bers. 

The historic figure of 10,000 mem-
bers takes into account the Society's 
8,500 active members, as well as the 
more than 1,500 members that have 
joined the SCTE at the installer level 
since the introduction of the Installer 
Certification Program in 1989. 

This growth can be partially at-
tributed to the popularity and success 
of the SCTE's numerous programs 
and services, including the Chapter 
Development Program, Broadband 
Communications Technician/Engi-
neer (BCT/E) and Installer Certifica-
tion Programs, annual Cable-Tec 
Expo, annual Fiber-Optics confer-

ence and the Technology for Techni-
cians national training seminar pro-
gram. 

Reaching the 10,000 mark is an 
important event in the Society's histo-
ry. This figure indicates the broad-
band industry's technical communi-
ty's ongoing appreciation and support 
of the training and services provided 
by the Society. The SCTE looks for-
ward to continuing its efforts to serve 
the industry. 

Society presents 
awards at Cable-Tec 
Expo '92 luncheon 

The Society of Cable Television 

Engineers held its Annual Awards 
Luncheon June 14, the opening day 
of Cable-Tec Expo '92, at the San 
Antonio Convention Center in San 
Antonio, Texas. The following mem-
bers and organizations were recog-
nized at the luncheon: 
• Expo Program Subcommittee 

members William Riker and Dan Pike 
(co-chairmen), Bill Arnold, Richard 
Clevenger, M.J. Jackson, Paul 
Levine and Leslie Read received 
awards for their efforts for Cable-Tec 
Expo '92. 
• The Program Subcommittee of 

the "Fiber Optics Plus 1992" confer-
ence was recognized for its efforts in 
the planning of the successful Jan-
uary 1992 conference. Receiving 
awards were Alex Best (chairman), 
Edward Callahan, James Chiddix, 
David Fellows, Bill Riker, David 
Robinson and David Willis. 
• The following were recognized 

for their contributions as technical 
program coordinators at regional 
cable shows: Wendell Woody (Texas 
Cable Show); Diana Riley (Atlantic 

LOWER 
INSTALLATION COSTS 

Dandy Line Pull Tape 
cuts installation time and costs... 

...for cable installations 
anywhere. ARNCO offers 
3 types of tapes— 
to match the application: 
Jacketed. economical 
Polyester for standard 
applications and Aramid 
Fiber Dandy Line where 
high strength, low stretch 
are essential. All Dandy 
Line tapes are pre-
lubricated to reduce 
friction. Super accurate 
dimensional markings in Inch or Metric and the 
language of your choice are offered. Dandy Line 
can also be pre-installed in any ARNCO duct. 
For further information and a copy of our bulletin 
contact your ARNCO rep, or call: 

POLYESTER 

ARAMID FIBER 

refillefflesilest- texeigi 
JACKETED 

PRELUBED DANDY 

ÉMAFINCO 1-800-321-7914 

ARNCO CORPORATION 
860 GARDEN STREET • ELYRIA, OH 44035 
PHONE: (216) 322-1000 • FAX: (216) 323-7111 
TELEX: (910) 240-8273 

LONGER 
CABLE INSTALLATIONS 

Starburst SR Spiral ribbed duct 
lets you pull more feet per day 
—at less cost 

A product of 
ARNCO research, 
Starburst SR 
features a unique 
internal oscillating 
rib configuration 
that reduces 
friction between 
cable sheath and 
duct wall. Add 
Hydralube-
F-150-DF pre-lubrication and friction is reduced by 
over 40%, when compared to other types of pre-
lubricated smooth wall duct. Specify Starburst 
SR.. your best choice for faster, longer cable pulling. 
For further information and a copy of our bulletin, 
contact your ARNCO rep, or call: 

ARNCO 1-800-321-7914 

ARNCO CORPORATION 
860 GARDEN STREET • ELYRIA, OH 44035 
PHONE: (216) 322-1000 • FAX: (216) 323-7111 
TELEX: (910) 240-8273 
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Introducing the latest arrivals to the Comm/ 
Scope cable family, QR 715 and Optical Reach. Two 
cables that are so perfect for each other, we think of 
them as twins. QR 715 offers all the benefits of our 
Quantum Reach cable family, 1 Ghz at no premium 
price, superior handling and low loss...plus one other 
important factor. It answers the question of what 
coax to use in a fiber rich architecture. 

Then there's our Optical Reach Fiber Optic 
cable, which you must also get to know. With mul-
tiple or central buffer tube configurations. Armored 
or non-armored. From two to 144 fibers. The perfect 
fiber component in a fiber trunk to feeder or hybrid 
system. Best when used with twin cable, QR 715. 

You know the name. Comm/Scope. THE Cable 
In Cable TV. The only cable company that makes 

and delivers a complete line of coax and fiber optic 
cable products. With the most reliable and knowl-
edgeable, as well as one of the oldest names in cable. 
Now you know something more. The name of our 
twins. QR 715 and Optical Reach. 

If you'd like to get to know them better, call 
your nearest Comm/Scope representative or dis-
tributor or call us at (800) 982-1708. Remember. 
We deliver! 

Comm/Scope, Inc. 
THE Cable in Cable1V. 

Comm/Scope, Inc., PO. Box 1729 
1375 Lenoir-Rhyne Blvd., Hickory, NC 28602 
Phone: (800) 982-1708 or (704) 324-2200 

Reader Service Number 17 Fax: (704) 328-2400. 



Cable Show); Vic Gates and Ralph 
Haimowitz (Great Lakes Show); 
William Riker (Western Show) and 
Richard Henkemeyer (North Central 
Cable Show). 
• The former Magnolia Meeting 

Group of Brandon, Miss., was elevat-
ed to full chapter status in the Soci-
ety. 
• Outgoing members of the SCTE 

board of directors were: Ted Chesley 
(Region 3), Vic Gates (Region 7), Les 
Read (Region 4) and Wendell Woody 
(Region 5). 
• Frederick Baker of Viacom, 

Robert Baker of TCA Cable TV, 
Richard Beard of Continental Cablevi-
sion, Paul Biederman of ComSonics 
Inc., William Cohn of Zenith Electron-
ics, David Devereaux-Weber of Amer-
ican Communications Consultants 
Inc., Darrell Eichelberger of Cablevi-
sion of Shreveport, Sydney Fluck of 
CaLan Inc., Donald Gall of American 
Cablevision, Joseph Gregory of Ca-
blevision Systems Corp., Lawrence 
Lockwood of TeleResources, Jon 
Ludi of Continental Cablevision, 
Pamela Nobles of Jones Intercable, 
Edward Parsen of Spirit Lake Cable 
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Fiber Optic Fusion Splicer 
Low cost, small and lightweight, precise 
positioning with autofeed fibe advance. 

tfele 
l cs 500 

titjori Kie" eus. ?(1 riVi 

rie ) Aieerr ft  ° 
-re) ter ,1 15 

/e5 P )r? *6eff) Cr • 

Pcsimor Tuchnology Inc orporatt4DC1 
Address correspondence to: Box 191117 Little Rock, Arkansas 72219-1117 501-568-1995 
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TV, Thomas Prichard of Engineering 
Technologies Group, Peter Rumble of 
TCI Cablevision of Washington, David 
Slabaugh of Cencom Cable Associ-
ates Inc., Alan Tschirner of American 
Cablevision, John Vartanian of Home 
Box Office, Norman Weinhouse of 
Weinhouse Associates, and Gary 
Wesa and Ronald Wolfe of American 
Television & Communications were 
elevated to senior member status. 
• American Television & Communi-

cations Corp. was the recipient of the 
1992 President's Award in recognition 
of its support of the Society. 
• Jack Gobbo of United Artists 

Cable of Santa Cruz, Calif., received 
first place in SCTE's second annual 
Field Operations Award competition. 
He won for his presentation on The 
Jack Knife." Fred Hall of Cablevision 
in Hauppage, N.Y., and William 
Gorecki of MetroVision in Detroit were 
the second and third place winners 
respectively. 
• SCTE Personal Achievement 

Awards, which were established 
(based on the SCTE Outstanding 
Achievement Award) to recognize 
technical personnel in our industry for 
outstanding job performance, were 
presented to Pierre Cubbage of Mega 
Hertz Sales, James Fronk of Multime-
dia, Don Gall of American Television 
& Communications, Mark Graalman 
of Buckeye Cablevision and Mark 
Wuller of Continental Cablevision. 
• SCTE At-Large Director Tom El-

liot of Tele-Communications Inc. re-
ceived a Special Recognition Award 
in honor of his active participation in 
the Society's Engineering Subcom-
mittees. 
• Rex Porter, Jim Stilwell and 

Dave Willis were inducted into the 
SCTE Hall of Fame. In 1988, SCTE 
created its Hall of Fame and honored 
Cliff Paul as its first inductee. The 
second inductee, Len Ecker, was 
honored at Cable-Tec Expo '91 in 
Reno, Nev. 
• Ron Wolfe of American Televi-

sion & Communications was the 1992 
recipient of the Society's Member of 
the Year Award in recognition of his 
service to the SCTE. Among his 
SCTE activities are serving as chair-
man of the Society's Cable-Tec 
Games Subcommittee and Career 
Path Working Group, as well as serv-
ing on the SCTE Publications and 
Videotape Development and Scholar-
ship Subcommittees. 
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WE GO TO EXTREMES. 

When the success of your communication system is 
measured by degrees, only one fiber optic cable outper-
forms all competitors. Optical Cable Corporation is the 
only manufacturer of tight buffered, flame-retardant 
fiber optic cables in the world that is suitable for both 
indoor and outdoor use. Optical Cable Corporation — 
Innovative technology for real world applications. 

AT&T 

SIECOR 

COMPANY X 

COMPANY Y 

COMPANY Z 

TEMP °C -40 -35 -30 -25 -20 -15 -10 -5 +5 +10 +15 +20 +25 +30 +35 +40 +45 +50 +55 +60 +65 +70 +75 +80 +85 

OPTICA L CABLE 
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P.O. Box 11967 • Roanoke, VA 24022-1967 
PHONE (703)265-0690 • TELEX 705-290 • FAX (703)265-0724 
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Facing the new 
FCC technical standards 
By David Willis 
Technical Consultant, Tele-Communications Inc. 

ir hey're here. They're now. Let's 
grab the bull by the horns and in-
stead of getting gored, let's make 

some steaks out of this deal. It was my 
feeling that the original technical stan-
dards did the industry a lot of good. It 
made us do a lot of testing and a lot of 
maintenance that would have been real 
easy to skip. In my estimation, it also 
made us significantly more aware of the 
benefits of good maintenance (especially 
when it was routinely tested and docu-
mented). Don't look at the new rules as a 
burdensome imposition. Instead, look at 
them as an opportunity to take our sys-
tems to the next level of performance 
and to clearly document that perfor-
mance. Let's take a brief look at the his-
tory of technical standards and then 
quickly go through the new testing re-
quirements. 

The initial Part 76 Technical Stan-
dards promulgated by the Federal Com-
munications Commission were adopted 
in 1972. These standards were applica-
ble to Class I or "broadcast" channels 
only. Also at that time, franchising au-
thorities were permitted to establish and 
enforce their own technical standards. In 
1974 the Commission pre-empted this 
right. Then, in February 1985 it elected to 
terminate its enforcement of Part 76 
standards (except signal leakage) al-
though retaining them as guidelines for 
franchising authorities. In February 1992 
the FCC re-established technical stan-
dards for the CATV industry. The new 
rules reflect substantial input from both 
the CATV industry and cable regulators 
at the franchise level. 

There are, however, some significant 
differences between the original stan-
dards and the new ones. The differences 
are not onerous but simply reflect the ad-
vancements in technology that have oc-
curred in the 20-year span separating 
the two sets of standards. The new stan-
dards are applicable to all NTSC chan-
nels on the system. This, then, extends 
the performance standards to all satellite 
channels as well as the broadcast chan-
nels. This is certainly logical and reason-
able. 

The new rules are comprehensive, 

This requirement is very similar to the 
original rules. It is easily met with reason-
ably modern equipment. 

address the normal "problem" areas en-
countered in CATV, and really define the 
kind of performance that modern CATV 
systems should be providing. While com-
pliance with the new technical standards 
is required for all cable systems, those 
systems with fewer than 1,000 sub-
scribers are exempted from the testing 
requirements, which is another example 
of the logical and practical effort that has 
resulted in the new rules. 

Let's look at the specific requirements 
and what they mean to the operating 
CATV system. For our purposes here, 
we will not go into the specified number 
of test locations, data retention, test fre-
quency, public file, etc. Rather, we will 
look at the performance standards. 

Aural carrier frequency 
Aural carrier frequency must be main-

tained at 4.5 MHz ±5 kHz above the fre-
quency of the associated visual carrier. 
This frequency must be maintained at 
the subscriber terminals and at the out-
put of the modulating and processing 
equipment. 

Visual signal level 
Visual signal level must be 1,000 µV 

(0 dBmV) across 75 ohms at the sub-
scribers' terminals. It shall not be less 
than 3 dBmV at the end of a 100-foot 
simulated drop. (Appropriate calculations 
must be made for impedances other 
than 75 ohms.) 

The initial requirement is the same as 
the original specification. The 3 dBmV 
requirement places little burden on the 
system. 

The visual signal level on each chan-
nel cannot vary more than 8 dB over any 
six-month interval. The measurement of 
this variation shall include four tests in 
six-hour increments, during a 24-hour 
period in July or August and a 24-hour 
period in January or February. 

It must be maintained within 3 dB of 
any other visual carrier within a 6 MHz 
nominal frequency separation (adjacent 
channel). Also, it must be maintained 
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within 10 dB of any other channel on any 
system up to a 300 MHz upper frequen-
cy limit. For each 100 MHz above 300, 
the requirement is relaxed by 1 dB. 

Visual signal level must be main-
tained at a level that will not cause signal 
deterioration due to receiver overload. 

The requirements of this rule are rea-
sonable and the testing straightforward 
and relatively easy, although larger sys-
tems with numerous test points will find 
the requirement time-consuming. 

Aural signal level 
Aural signal level must be maintained 

between 10 and 17 dB below the associ-
ated video carrier level. This requirement 
must be met at the output of the modula-
tion and processing equipment and at 
the subscriber terminals. 

This is actually a slight relaxation of 
the old rules. 

Amplitude characteristic 
The amplitude of each channel shall 

be ±2 dB from 0.75 MHz to 5 MHz above 
the lower boundary of the specific chan-
nel. 

This parameter is primarily a function 
of the headend equipment, although sys-
tem frequency response problems could 
affect it. The FCC took note that the real 
problem here would be caused by the 
use of traps. In order to permit the con-
tinued use of traps, the commission ruled 
that these measurements can be made 
prior to the traps, thus eliminating any 
impact they might have on in-channel 
frequency response. 

Carrier-to-noise 
The ratio of RF carrier level-to-system 

noise rises gradually. It is 36 dB 15 
months following publication of the new 
rules in the Federal Register, 40 dB one 
year later and 43 dB at that point in time 
that is 90 days and three years after pub-
lication. It should be noted that for Class 
I channels, these requirements are appli-
cable only to those channels that are de-
livered in the Grade B of the station by a 
cable TV system, those channels that 
are picked up in the grade B of the sta-
tion or those that the cable TV system 
receives via direct video interconnect. 

As we move to larger screens and 
better all-around video reproduction by 
the TV receivers, all signal impairments 
are going to become more obvious in the 
picture. The current ultimate target of 43 
dB is generally quite achievable and 
given the grace period of three years, it 
appears to be a practical path to superior 
performance. 

"Look at (the new 
technical standards) 
as an opportunity to 
take our systems to 
the next level of per-
formance and to 
clearly document 
that performance." 

Carrier-to-
coherent disturbances 

Carrier-to-coherent disturbances in-
clude intermod, second- and third-order, 
and discrete-frequency interference. 

For non-coherent (i.e., HRC) CATV 
systems the ratio of carrier-to-coherent 
disturbances shall be 51 dB and for co-
herent systems the ratio of 47 dB shall 
be required for frequency-coincident dis-
turbances. These parameters are to be 
measured using modulated carriers and 
time-averaged. 

Once again the numbers are quite 
reasonable and the testing processes 
are not burdensome. 

Terminal isolation 
Terminal isolation shall not be less 

than 18 dB. The rule further states that 
the isolation must be adequate to pre-
vent any subscriber terminal from caus-
ing visual impairments at any other sub-
scriber's terminal. The commission al-
lows the use of manufacturers' specifica-
tions to illustrate the isolation provided by 
their specific equipment in lieu of actual 
testing. 

Hum or repetitive transients 
Low frequency disturbances (hum or 

repetitive transients) shall not exceed 3 
percent of the visual signal level. Again, 
this is a reasonable level and quite easily 
tested using well-known processes. 

A three-year implementation 
This next part of the technical stan-

dards has a three-year implementation 
time frame and is then to be tested on 
three-year cycles. This rather long imple-
mentation time and the liberal test re-
quirement is a very practical approach 
that will result in very good compliance. 
These parameters, which are baseband 
video distortion measurements, are not 
routinely tested and cause some con-
sternation simply because they are not 
familiar to many in the industry. It should 
be noted that while these tests require 
some fairly exotic test equipment, the 
tests are required only every third year. 

Thus, many systems will elect to lease 
such test equipment. In the case of 
MS0s, they will buy a minimal amount of 
such equipment and share it among nu-
merous systems. 

Chrominance-luminance delay 
The delay in time of the chrominance 

component of the signal relative to the lu-
minance component shall be within 170 
nanoseconds. The equipment used here 
is normally a video signal generator pre-
cision demodulator and a video wave-
form monitor. Using the 12.5 T pulse, the 
measurement is done at the output of the 
headend. 

Differential gain 
The difference in amplitude between 

the largest and smallest segments of the 
chrominance signal (divided by the 
largest and expressed in percent) shall 
not be more than 20 percent. 

This test also is made using a video 
signal generator precision demodulator 
and waveform monitor. A vectorscope 
may be used in place of the waveform 
monitor. Video buffs will tell you that 20 
percent is relatively easy to achieve. 

Differential phase 
The difference in degrees between 

each segment of the chrominance signal 
and the reference segment at blanking 
level shall not exceed ±10°. The same 
equipment is used here with the substitu-
tion of a vectorscope for the waveform 
monitor. 

Additional accessories will be required 
for these last three tests such as filters, 
attenuators, and test modulators and de-
modulators. The FCC has validated the 
measurement techniques put forth in the 
NCTA Recommended Practices for 
Measurement on Cable Television Sys-
tems, Second Edition, November 1989. I 
recommend that these practices be 
used. Regardless of the testing tech-
niques used, it will be incumbent on the 
system operator to demonstrate the ve-
racity of test procedures. 
We have touched here only on the 

testing required by the new rules. You 
must review the rules in their entirety to 
assure your understanding of them and 
to be sure that all documentation and all 
procedural requirements are not only 
clear but that you achieve complete com-
pliance with them. The bottom line is: 
Don't fight it, go with it aggressively and 
you may find to your surprise that it's not 
all that painful and yet it assures that 
your system is delivering the best service 
it possibly can. CT 
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e Our fiber lets you deliver 
CNN, HBO and MTV ASAP. 
- 
When your technicians are under pressure to restore service, the one 

hug they don't need is a fiber that's difficult to work with. 
They need a fiber that will help them get the job done as quickly and 

ntly as possible. The fiber that fits that description: Corning' fiber. 
It's easy to work with and splice because of its excellent geometry, and 

because it's consistent—reel after reel, year after year. And it's consistent 
because we're very very nit-picky. So much so that, during manufacturing 

,for example, we measure our fiber diameter 500 times per second to 
within a fraction of a micron. (You don't get more nit-picky than that.) 
' What's more, we're constantly looking for new ways to improve our 
fiber. We twist, bend, snap and otherwise torture fiber, testing it in our 
harsh environments so it'll measure up in yours. 

We'd also like to help technicians by helping them share 
what they've learned about handling fiber. If you or any of 
your people would like to let us know of an unusual or 
especially tough fiber-handling challenge (and its solution, 
if you have one), we'll spread the word. 

Make your people's jobs easier by making sure they 

work with Corning fiber. The fiber designed to be as 
hassle-free as possible—no matter how tough the job might be. 

For more information (or to share your real-life fiber experiences) 
write to Corning Incorporated, Opto-Electronics Group, MP-R0-03, 
Corning, NY 14831, or call (800) 525-2524, extension 501. 

Corning. Fiber you can count on. 

CORNING 
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Taking the pain 
out of the 24-hour test 
By Rex Bullinger 
R&D Project Manager 
Microwave Instrument Division 
Hewlett-Packard Co. 

ar wice a year, during the two most 
extreme weather conditions in the 
region, cable TV technicians will 

soon be experiencing the dreaded 24-

hour test. In the hottest part of summer 
and the coldest part of winter, they will 
have to measure each channel's visual 
carrier level every six hours over 24 
hours. In addition, they must do this at 
six or more points in the system. If the 
system consists of multiple AML hubs, 
the new Federal Communications Corn-

Figure 1: System monitor measurements printout 

HP85716A CATV SYSTEM MONITOR MEASUREMENT on 5/13/92 at 13:34 
LOCATION CODE = 1234567 
ENTERED TEMPERATURE = 105 
SERIAL # = 58 
SYNTHESIZED TUNING = YES 
OVEN REFERENCE = YES 

Visual 
STD FREQ. 
Ch # (MHz) 

Diff. 
Vis-Aur 
FREQ. 
(MHz) 

Visual 
LEVEL 
(dBmV) 

Diff 
Vis-Aur 
LEVEL 
(-dBc) 

Depth 
of MOD 

(/o) 

NCTA 
Hum C/N 
(%) (dB) 

2 
3 
4 
5 
6 
*99 
14 
15 
16 
17 
18 
*19 
20 
*21 
*22 
7 
8 
9 
10 
11 
12 
13 
*23 
24 
25 
26 
*27 
*28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

55.2598 
61.2504 
67.2401 
77.2601 
83.2476 
115.2776 
121.2620 
127.2620 
133.2620 
139.2466 
145.2636 
151.2501 
157.2533 
163.2479 
169.2490 
175.2402 
181.2489 
187.2601 
193.2468 
199.2489 
205.2472 
211.2490 
217.2627 
223.2641 
229.2609 
235.2646 
241.2619 
247.2646 
253.2616 
259.2625 
265.2640 
271.2626 
277.2614 
283.2595 
289.2582 
295.2631 
301.2623 
307.2623 
313.2623 
319.2623 
325.2623 

4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.4997 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.5000 
4.4999 
4.5000 
4.5000 
4.5000 
4.5001 
4.4999 
4.4998 
4.4999 

14.1 
15.9 
16.0 
14.7 
13.8 
13.1 
10.4 
10.9 
11.4 
12.2 
13.1 
13.4 
12.7 
11.6 
11.9 
10.8 
11.2 
11.8 
11.3 
9.9 
8.2 
9.1 
10.1 
8.2 
10.3 
8.9 
9.3 
6.7 
7.1 
6.2 
6.8 
6.7 
7.3 
6.1 
5.6 
4.0 
6.7 
5.8 
6.6 
6.1 
1.9 

14.2 
14.8 
17.2 
15.1 
14.8 
14.6 
13.0 
14.8 
15.3 
16.3 
23.2 
14.1 
15.3 
11.8 
13.7 
14.5 
13.8 
14.2 
17.7 
15.8 
15.4 
15.2 
14.0 
14.7 
15.9 
14.8 
14.5 
13.8 
14.7 
14.4 
13.8 
12.8 
13.7 
16.0 
13.6 
13.6 
15.3 
14.6 
14.8 
17.9 
16.6 

88.5 
87.1 
91.3 
89.7 
80.3 
80.0 
90.3 
89.3 
86.6 
86.7 
72.5 
73.2 
90.1 
78.3 
83.7 
87.9 
79.2 
90.1 
89.7 
97.9 
91.1 
70.6 
79.2 
93.5 
88.8 
84.0 
72.9 
76.4 
90.7 
86.3 
85.3 
89.8 
90.6 
67.0 
85.9 
85.1 
85.3 
87.9 
81.8 
85.9 
87.4 

1.4 
0.8 
1.2 
1.5 
1.4 

2.6 
1.6 
1.4 
1.2 
1.1 

2.8 

1.6 
3.1 
1.4 
1.9 
1.8 
2.7 
2.0 

1.7 
1.5 
1.4 

1.6 
2.0 
2.0 
2.3 
1.5 
2.0 
1.8 
1.8 
1.8 
1.9 
2.0 
2.5 
2.8 

45.5 
43.7 
43.2 
45.4 
44.4 
45.6 
43.2 
43.2 
44.4 
43.5 
46.7 
47.1 
45.7 
44.0 
44.5 
45.3 
45.5 
44.2 
43.5 
46.3 
45.0 
43.9 
45.4 
43.9 
42.9 
44.8 
42.6 
43.4 
44.4 
44.0 
44.1 
43.5 
43.9 
39.8 
41.0 
39.3 
43.6 
43.7 
43.5 
42.9 
39.7 

mission rules require that these six or 
more test points be chosen for each 
hub. The number of required measure-
ments adds up fast. 

Theoretically, one technician could 
test one set of six test points by travel-
ing to and testing each of the six test 
points in turn, one per hour. Four cycles 
of this process would cover the required 
24-hour period. Unfortunately, many 
systems will require more than six test 
points because they have more than 
12,500 subscribers. Our technician 
could still complete the job if he or she 
could test more than six test points in 
each six-hour period. However, the real-
ity of the testing environment makes our 
theory look conservative and reveals 
the significant cost of the 24-hour test. It 
is more likely that a crew of technicians 
will be assigned the job and overtime 
and extra duty compensation will be un-
avoidable. 

Human beings were not designed for 
this type of work. A 52-channel system 
with no AML hubs will need a minimum 
of 52 channels x 6 test points x 4 per 
24-hour period = 1,248 measurements. 
Errors in testing and data recording will 
happen. An excessive error rate might 
even require retesting. 

Using automatic 
instrumentation 

The HP 85716A CATV system moni-
tor measurement personality makes 
and records all these measurements 
using a companion HP 8590B or HP 
8591A spectrum analyzer quickly, accu-
rately and repeatedly. After testing, it 
prints a report directly on a printer in a 
table format. This printout can easily be 
used to check the data against the new 
FCC rules. Minimum level and adjacent 
carrier level differences of greater than 
3 dB are easily seen, as are overall sys-
tem differences of greater than 10 dB. 
(See Figure 1, note shaded areas.) 
Also, channel level variations greater 
than 8 dB over the measurement period 
are easily seen. 

When the system monitor is config-
ured to test only for visual and aural lev-
els, it takes less than 11 seconds to 
measure each channel. A 99-channel 
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FiberTrunk' TM 2400 Fiber Optic 
Analog Video Transceiver 

FiberHub TM 4800 Fiber Optic 
Analog Optical Repeater 

FiberNode TM 600 Low Cost 
Optical Receiver 
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• • • 

• Plug-in Modules (up to 4 Tx & 2 Rx) 
• Transmitter & Receiver AGC 
• For CAN Trunk and Supertrunking 

(45 to 610 MHz) 
• Optional Status Monitor 

IMTRAN rm for Broadcast 
Quality Digital Video 

• Satisfies RS-250B Specifications 
• Long Distance High Quality Video 

Applications 
• Plug-in Expandable: 1-20 Ch/Fiber 
• 1300 or 1550nm Operation 

Standard Single Mode 
Coupler —Type SSC 

• Low Excess Loss: <0.1 dB 
• Low Total Insertion Loss 
• 1xN, from 2 to 16 
• 50:50 to 99:1 Splitting Ratio 
• Low Cost 

Broadband Single Mode 
Coupler — Type SMBC 

• Low Excess Loss: <0.1 dB 
• Constant Coupling Ratio For Broad-
band Applications 
• 1200 to 1600 nm Pass Band 
• 1xN or NxN, for N = 2 to 3 

• AGC, PreCalibrated 
• Optical Upstream Path 
• Plug-In Expandable 
• Up to eight Optical Outputs 
• Emergency Alert Function 
• Status Monitoring 

• High Linearity Analog Receiver 
• 45 to 610 MHz Bandwidth 
• AGC For Variable Link Budget 
• External Optical and RF Connectors 
• Two High Level RF Outputs 
• Optional Status Monitoring 

The Unique FiberHub System 
The system uses a unique SupetTrunk/Star 
configuration to double the available link 
budget. You can get all or any part of the 
system, including the Trunk, the Hub or the 
Nodes. Completely modular and fully con-
nectorized, the FiberHub network can in-
crease your optical link budget to 18 dB. By 
installing the FiberHub optical repeater sta-
tion, multiple 9 dB link budgets are added to 
the system while minimizing the number of 
active electronic devices between the source 
and the subscriber. That means less noise and 
distortion, improved reliability and lower 
maintenance costs. 

The FiberTrunk' 2400 
The FibetTrunk 2400 is a modular, high per-
formance, low noise/low distortion AM fiber 
optical headend transceiver for fiber optic 
trunk and supertrunk applications. 
• Plug-in Expandable and Upgradeable 
• Upstream and Downstream AGC 
• Status Monitoring 

le A TACAN COMPANY 

The FiberHub' 4800 
The FiberHub 4800 optical repeater can 
double your link budget to more than 18 dB, 
with outputs in eight different directions for 
fiber to the curb applications. 
• RF Output for Local Distribution 
• Status Monitoring 
• Configurable to Suit Any Architecture 
• Emergency Alert 

The FiberNode 600 
The FiberNode 600 is a highly linear, wide-
band optical receiver with AGC and built-in 
RF amplification, and is enclosed in a weather-
proof, RF-tight housing. 
• Two High Level RF Outputs 
• AGC Compensated 
• Plug-in Status Monitor 
• 45 to 610 MHz 

Act Now 
Call our Applications Center today to see how 
IPITEK can solve your link budget problems. 

Quality7; 
the Dif_f2e ...y, 

¡PITE K 
2330 Faraday Avenue 
Carlsbad, CA 92008 

Phone: (619) 438-8362 
FAX: (619) 438-2412 

In Switzerland call Ascom Kablevision (01-823-1111) 
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A guide to testing fiber 
plant in CATV applications 
This article will identify a few minimum recommended test prac-
tices that will position the prudent system operator to take ad-
vantage of a powerful new transport medium — fiber optics — in 
both the short term and the future. 

By Stuart R. Melton 
Sales Engineer. Siecor Corp. 

A
s cable TV systems operators realize the benefits of fiber-
optic transmission, aggressive plans are underway to de-
ploy this technology deeper into their cable plants. Along 

with the enhancements to system performance comes a require-
ment for attention to testing and characterization of optical pa-
rameters. This provides an opportunity to "start from scratch" 
and perform testing and documentation that will enable the cable 
system operator to better manage one of the most important cur-
rent investments, as well as to prepare for future opportunities 
such as PCNs and alternate access services. 

In the past, conventional fiber-optic systems were designed 
based almost completely around optical attenuation, specified as 
a link loss budget. The recent advancements in high-quality ana-
log systems require attention to additional optical parameters. A 
thorough testing and documentation regimen will ensure that 
current performance and future upgrades and enhancements 
are not compromised. Three fundamental test procedures will 
provide the basis for managing this important long-term invest-
ment: insertion loss (attenuation), optical time domain reflec-
tometer testing and optical return loss. 

Insertion loss testing 
Insertion loss or end-to-end attenuation testing represents op-

tical power loss and is the key limiting factor in assuring the prop-
er performance of a fiber system. The optical properties of the 
glass fiber itself as well as splices, connectors, optical couplers 
and isolators, all contribute to the total attenuation of the cable 
plant. 

Much of the CATV cable plant is installed aerially — by far the 
most rigorous and physically demanding environment for fiber-
optic cable. Yet, properly designed cables can withstand envi-
ronmental extremes and protect fibers adequately if they are in-
stalled and handled correctly. Improper handling and installation 
techniques may induce attenuation, which can dramatically af-
fect performance over the life of the cable. It is important that 
every fiber is characterized by testing after installation, splicing 
and termination are completed. 

The level of attenuation acceptable for a given system is de-
termined primarily by the end electronics being used. System 
designers should plan well within this link loss budget to allow for 
system upgrades, degradation and aging of the end equipment, 
and the unfortunate reality of restoration splices. In order that the 
test and measurement data be accurate and meaningful, several 
guidelines should be considered: 
• The test equipment should mirror the operating wave-

lengths of the current system and potential upgrades; the fiber 
should be measured at both the 1,310 and 1,550 nm windows. 
While the intrinsic attenuation of the fiber is typically higher at 
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1,310 than at 1,550 nm, the fiber is much more bend-sensitive 
at the longer wavelength. It would be unfortunate to find that a 
system operating at 1,310 nm is obsolete at 1,550 nm, prohibit-
ing future enhancements such as wavelength division multi-
plexing. 
• Match the reference and system access jumpers to the sys-

tem being tested. The fiber type and connectors should be the 
same as the system being tested. 
• Test the system in one direction to obtain documentation 

that may be required for rerouting or return path applications. 
(Reference Electronics Industry Association standard EIA-455-
171, Method B.) 

OTDR testing 
While end-to-end attenuation measurements can provide in-

formation about the cumulative loss in the cable plant, it provides 
no data on the loss of individual events or components such as 
splices or connectors, nor will it reveal and localize losses due to 
macrobending or microbending. This is extremely important as 
the life of the fiber can be greatly affected by stress resulting 
from improper handling; for example, a kink in a fiber caught in 
the lip of a closure. (Although most optical cable designs are 
made to protect the fiber from environmental stresses, proper 
handling and installation of cables and fibers is required to en-
sure performance is not impaired.) 

(Continued on page 36) 
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Network telemetry 
and control More than 
just status monitoring 
By John Brouse 
Senior Project Engineer 
Jones Intercable Inc. 

Every cable TV system operator 
has, uses and fully relies upon a 
network status monitoring sys-

tem. In fact, nearly all technical activity 
and workforce schedules revolve 
around the network monitor. Unfortu-
nately, for the overwhelmingly majority 
of operators, their system for monitoring 
the cable network is the subscriber. 
While this arrangement has been an 
acceptable practice in the past, it has 
become the industry's leading liability. 
A subscriber-based monitoring system 
is inaccurate, unreliable, time-late and 
obtrusive. A change is needed. 

Before considering a different ap-
proach toward network management, 
the forces influencing our industry's fu-
ture should be examined. Five global 
trends will impact our future business: 

1) Percentage of households without 
cable is shrinking. 

2) Open marketplaces are emerging. 
3) Workforce size and skills are de-

clining. 
4) Consumer expectations are rising. 
5) Digital formats are replacing ana-

log signals. 

Reduced growth 
It should be generally recognized 

that cable penetration has reached the 
60 percent level; the implication is that 
the reduced core business growth rate 
will eventually reach zero. To exemplify 
this, I've chosen the telephone industry 
as a business cycle model. The telcos 
achieved 91 percent penetration of the 
residential telephone market by 1982 
and added only another 2 percent over 
the entire following nine-year period. In 
basic terms this translates into having 
no significant penetration improvement 
in the past decade nor any real poten-
tial for penetration growth in the future. 
In response, the telcos have created 
growth in other areas such as additional 
service offerings like call-waiting, call-
conferencing and call-forwarding. As 

the telco operators have experienced, 
our current core business growth is not 
unlimited. 

Competition 
In recent times, the trend in Wash-

ington has generally been a push to-
ward increased competition within the 
marketplace. Examples of this include 
deregulation of the airline industry, 
Judge Greene's divestiture decision 
against AT&T and, more recently, the 
ruling for two operators per market in 
the case of interactive video and data 
services (IVDS). The Federal Commu-
nications Commission and congression-
al mandates in favor of competitive 
markets will compound our core busi-
ness growth declination as new en-
trants emerge (i.e., the telcos). Compe-
tition from MMDS (wireless cable) and 
DBS (direct broadcast satellite) opera-
tors will be strengthened as they devel-
op competitive programming. 

Thus, increased competition from 
MMDS, DBS and the new entrants will 
tend to reduce our current market share 
of the residential video entertainment 
business. The cumulative effect of re-
duced core business growth and re-
duced market share will lower our fu-
ture revenue growth and, in some mar-
kets, turn growth into a loss. While the 
competitive marketplace appears 
threatening, it promises to open av-
enues for generating the new revenues 
needed to sustain our industry's future. 
Examples of next-generation revenue 
streams could include competitive ac-
cess for telephony's interexchange car-
riers, transport provisioning for the per-
sonal communications systems opera-
tors, or high-speed data transmission 
for local, high-volume traffic users. 

Workforce 2000 
As we enter the 21st century, the 

workforce will present considerable 
challenges to our industry and the 
economy. This next century ushers in 
an era of declining workforce numbers 
and an aging of our society. Baby-
boomers, the bulk of today's workers, 

will be exiting the workplace and mov-
ing toward fixed income. They are 
being supplanted by a smaller work-
force population possessing lesser 
skills. This is already evidenced by de-
clining academic achievement scores 
and our growing national agenda to im-
prove the educational system. 

The combination of fewer workers 
and lower job skills will cause operating 
expenditures to increase as the compe-
tition for workers escalates. Additional 
expenditures also will be incurred as 
operators develop job skills training pro-
grams. These training programs will be 
required as a means of correcting skill 
deficiencies within the workforce. 

Expectations 
The fourth sphere of influence is the 

consumer's growing level of expecta-
tion. Technology has inundated and for-
ever changed our lives. The telephone 
has moved from the shared "party-line," 
operator-assisted system of the 1950s 
to today's touch-tone, direct-dial system 
that provides nearly instant communica-
tions worldwide. We no longer question 
the telephone circuit availability — we 
expect it. Likewise, the telephone signal 
has improved to the point where static 
or circuit cross-talk is considered objec-
tionable. We now rely on fax transmis-
sions and electronic mail for conducting 
routine business. We do not question 
the message reaching its destination; 
we expect it and we expect it to arrive 
without distortion. 

Audio entertainment in the home has 
moved from the static-laden AM radio 
broadcasts to clearer sounding FM 
broadcasts to stereo LP recordings, fi-
nally arriving at today's pristine sounds 
of CD players and laser disc technolo-
gy. In every example, technology has 
pushed the quality barrier. The con-
sumer's natural tendency, then, is the 
expectation that quality will keep im-
proving. 

Not only has technology improved 
signal quality, it has made tremendous 

(Continued on page 52) 
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Commercial insertion: 
Maximizing revenue 
with existing technology 
This article provides a brief overview of 
how Warner Cable's Cincinnati opera-
tion uses its existing technology to 
maximize advertising revenue. 

By Edwin M. Eakins 
Broadcast/Advertising Operations Manager 
Cincinnati Division, Warner Cable Communications 

IT
he tremendous value of local ad-
vertising capabilities in satellite 
networks enables the cable oper-

ator to maximize revenue with existing 
technology. The opportunities for rev-
enue, system promotion and communi-
ty service are vast for those systems 
capable of utilizing this extensive re-
source to reach their subscribers. How-
ever, the actual process of ad insertion 
requires a careful balance of informa-
tion flow, equipment handling, product 
quality and able staffing. 

Warner Cable inserts advertising on 
10 cable networks: ESPN, USA, CNN, 
Headline News, MTV, Lifetime, TNT, 
TNN, Arts & Entertainment and Nick-
elodeon. Approximately 30,000 spots 
are inserted each month, making use 
of every local avail 24 hours per day. 

Accuracy of information and efficien-
cy in tracking orders, schedules and 

Inserters and spot reel playback units. 

revenue are of great importance. Or-
ders received from advertising sales, 
sales and marketing, and public rela-
tions are processed by Warner Cable's 
traffic department through a PC-based 
system called Soft-Link, which sched-
ules priority, rotation and time period. 
This traffic system also time-certifies 
spots and provides billing information. 
Accuracy in identifying spots with ID 
numbers is essential. Warner Cable 
identifies multiple cuts on continuity 
supplied to traffic, which is then passed 
on to personnel for their handling. 

The Cincinnati Division began its 
commitment to sequential insertion in 
the early 1980s. The system uses 
Channelmatic Spotmatic Jr. inserters, 
frame synchronizers and 3/4-inch SP 
Sony 9000 VCPs on all channels. Daily 
spot reels are compiled for each chan-
nel via a Pegasus compilation unit. The 
Pegasus receives scheduling informa-
tion downloaded from traffic. Edit lists 
are then compiled based on this infor-
mation. Time-code stripped record 
tapes are placed in five Sony BVU 
850s and a bank reel of commercials in 
a sixth 850 for playback. 

Each of the five record machines is 
identified as a network and parks at the 
position where the upcoming spot will 
be recorded. Pegasus sequences 
through all active spots on each bank 
reel needed to complete the daily play-
back spot reels. When completed, they 
are toned and quality control checked, 
ready for the next day's air. As spots 
air, their IDs and run-times are docu-
mented via Channelmatic Logmatic 
units, which tie back into the traffic sys-
tem to time-certify spots for billing pur-
poses. 

Locally sold and scheduled commer-
cials are received on several tape for-
mats. Warner Cable does not run spots 
produced or duplicated on VHS. While 
the majority of spots are on 3/4-inch U-
matic, we also can utilize Beta SP and 
1-inch. All spots produced locally are 
shot and edited on Beta SP and trans-
ferred to 3/4-inch SP bank reels. Quali-
ty of production has been a priority and 

Compilation playback recorders. 

has steadily improved from 3/4-inch to 
3/4-inch SP to Beta SP. The objective 
is comparative quality with broadcast 
network-originated breaks, which trans-
lates into better playback look. With the 
sequential system, playback 3/4-inch 
SP is two generations down from the 
edited master, or the tape received in-
house (original-to-bank reel-to-daily 
playback reel). 

In addition to commercial produc-
tion, Warner Cable also produces inter-
nal sales and marketing promotions 
and public service announcements. 
Since Warner Cable utilizes all local 
avails, consistent quality in production, 
handling and insertion is very impor-
tant. Priorities assigned to spots deter-
mine scheduling position preference. 

Our key to maximizing revenue lies in 
the hands of our qualified staff. Through 
cooperative efforts and a team ap-
proach, they are able to extract effi-
ciencies beyond equipment capabili-
ties. Lost revenue due to missed spots 
has remained consistently low, earning 
the system corporate awards for adver-
tising sales. The following elements are 
key to the system's success: 

(Continued on page 54) 
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Lifting the digital fog 
By Thomas A. Walsh 
Vice President, Business Development 
Channelmatic Inc. 

In the fall of 1991, a dense fog set-tled into the minds of many able-
bodied, technically oriented CATV 

engineering and management person-
nel. The fog was created by conflicting 
reports regarding digital video technolo-
gy. Some sources reported that digital 
video transmission and storage sys-
tems will soon obsolete VCRs and 
other analog-based CATV systems. 
Other reports indicated that digital com-
pressed video was not going to be 
practical for many years to come. 

In reaction to this fog, purchases of 
analog-based video systems dropped 
like anchors throughout the CATV in-
dustry. Minds were filled with strange 
new terms like MPEG, JPEG, DVI, dis-
crete cosine transform, vector quantiza-
tion, spatial transform and selected 
quantizer-vector-codewords. These 
were truly strange beasts in a flat ana-
log world. Ships set sail far and wide to 
learn more about compressed digital 
video and what it could do for CATV. 

The digital video chest of gold 
The quest for compressed digital 

video is in part driven by the desire to 
eliminate VCRs and videotape from the 
CATV headend. VCR cleaning, mainte-
nance and repair consume a great deal 
of time and money. Tapes wear out 
and must be continually replaced. 
Local CATV ad insertion operators 
spend thousands of hours building and 
rebuilding spotreels. Eliminating these 
costs is a treasure worth seeking. Also, 
there is a desire to deliver an ever-in-
creasing quantity and variety of pro-
gramming to CATV subscribers on ex-
isting transmission paths. Going digital 
could produce a tenfold capacity ex-
pansion using existing video paths. 

Lifting the fog 
Recent advances in computer tech-

nology have made the use of high-
quality compressed digital video more 
cost-effective. Previously, digital video 
was used in high-end broadcast studio 
applications and lower quality com-
pressed digital video in teleconferenc-
ing. 

"The quest for com-
pressed digital video 
is in part driven by 
the desire to elimi-
nate VCRs and video-
tape from the CATV 
headend." 

New integrated circuit chip-sets 
make it possible to decode quality 
video at a relatively low cost. JPEG 
(Joint Photographic Experts Group) 
standard chip-sets are available in pro-
duction quantities today. MPEG (Mo-
tion Picture Experts Group) standard 
chips are just being released for sale 
by a few vendors. Many chip manufac-
turers, such as Intel, have reported that 
they intend to produce MPEG video de-
coders in 1993. 

Producing quality digital video is no 
trivial task. High-quality non-com-
pressed digital video requires nearly 
250 million bits of information per sec-
ond. At that rate, a single 30-second 
advertisement would take up 940 mil-
lion bytes of disk storage. 

Several private technologies and 
two public standards (JPEG and 
MPEG) have been developed to com-
press high-quality video. JPEG was pri-
marily designed for still video, although 
it can be used for full motion, and 
MPEG was designed specifically for full 
motion. The limitation of JPEG is that it 
compresses each frame of video indi-
vidually and does not take advantage 
of frame-to-frame redundancies. 
MPEG, on the other hand, analyzes 
each frame and compares them to ad-
jacent frames and eliminates redun-
dancies. MPEG can achieve three 
times more full motion compression 
than JPEG at any given quality level. 

The MPEG standard in its present 
form defines a bit stream at a compres-
sion ratio that produces VHS-quality 
video. Studio quality can be achieved 
by reducing the compression and in-
creasing the transfer data rate. MPEG 
produces a higher quality picture at a 
lower data rate than JPEG. 

Video encoding (compression) is the 
most dense component of the digital 

fog. JPEG circuit boards are now avail-
able that can both encode and decode 
in real-time. U-matic quality can be 
achieved with standard PC technology, 
but to achieve Betacam quality, special 
high-speed computer processing must 
be used. 
MPEG boards are available now for 

decoding, but the capability to encode 
at the IC chip level is only in the proto-
type stage. MPEG compression soft-
ware is available for use on minicom-
puters, but requires a high level of tech-
nical expertise to operate. MPEG real-
time encoding is not far away. Leading 
chip producers are claiming product in 
introductory offerings by the fourth 
quarter of 1992. 

Real-time encoding of MPEG is 
more difficult to achieve than JPEG. 
The MPEG encoder must not only 
compress each individual frame, but 
must also analyze and compare frames 
to each other. Encoding systems will 
be sold based upon the speed and 
quality at which they can compress. 
Lower cost systems may require min-
utes per seconds to encode while other 
multichip set units will encode in real-
time. 

Charting your course for digital 
Choosing the right digital solution is 

somewhat like buying a PC. If you buy 
one today, you'll learn about a cheaper, 
better, faster one tomorrow. If you wait 
for the best, you'll never buy. The deci-
sion should be based upon a two-year 
return on the investment and an 
upgradable migration path. 
Some VCR-based automation sys-

tems sold today are designed to be up-
graded for digital video control. Don't 
be fooled by vendors who say they will 
have a digital video box that will act just 
like a VCR and that no changes are re-
quired to your existing automation 
hardware. Current control-track based 
automation systems require the physi-
cal count of control-track pulses to lo-
cate video segments. Also, the VCR 
behavior and timing are carefully moni-
tored for correct operation. If you had a 
digital video box that acted just like a 
VCR, it wouldn't be much better than a 
VCR. It would have to emulate the slow 
access speed of a VCR in order for the 
standard controller to control it. 
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• Signal Level Meter 
• Leakage Detector 
• Data Logger 

trogiffa 
4 

Tricorder 
From Trilithic 

It's all in the palm of 
your hand. 

Equip your CATV technicians with the new Tricorder 
— a convenient, hand-held instrument weighing less than 
three pounds but packing three big functions — at a price 
competitive with instruments that only measure signal 
levels. 

Signal Level Meter Tune from 5 to 1000MHz with 
a spin of the digital tuning knob. Choose IRC, HRC, 
NCTA and UHF channel plans, or tune through 10 
channels you program in the Tricorder's memory. 
Leakage Detector Switch to this mode and verify 
installed connections are leakage-free. Slip the Tricorder 
into the optional vehicle mount and survey your system 
while travelling between jobs. 
Data Logger Automatically record the level of every 
picture and sound carier on the system at dozens of sites, 
then download the data to a printer or PC for a permanent 
record. 
FCC 24 Hour Test The Tricorder measures and stores 
the level of every carrier, at user-settable intervals, for up 
to 30 hours, on internal power — automatically and 
unattended. When the test is done, download data to a PC 
or printer for a permanent record. 

... all this functionality in the palm of your hand. 

Call us today for the full story on the new Tricorder, 
from Trilithic. 
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AD 
SYSTEMS 

DON'T WAIT... 
With our P.C. based platform you 
are protected no matter how the 
technology changes! 

• PC•POWER 
• PC•FLEXIBILITY 

PC•FIELIABILITY 
• PC•VALUE 

Let us offer it all: 
ROS, Random, 
Sequential, 
Spot Random, 
Compiling, 
3/4, 
3/4 SP, 
SVHS, 
laser, 
and 
upgradable to Digital. 

II s • 

AD SALES 
PROFITS 
TODAY Ii.. 
TOMOIReee 

801.263.1661 
801.266.8813 (fax) 

A digital standard for transmission 
may not be the best standard for edit-
ing, storage or playback. There may be 
several standards. Low-cost encoding 
and decoding lessens the need for one 
universal standard. A closed environ-
ment, such as an ad insertion operation, 
could relate to the world in an analog or 
digital transmission standard, yet have 
a different internal digital standard. 

VCRs: More than boat anchors 
Drawing the conclusion that VCRs 

will soon go away is not necessarily a 
correct one. The cost of a digital play-
back system is proportional to the 
amount of storage required to perform 
a task. A digital-based ad insertion sys-
tem may require the on-line storage of 
200 spots. This equates to one hour 
and 40 minutes of video time. At U-
matic SP quality, 3 gigabytes of storage 
would be required. For the price of 3 gi-
gabytes of hard disk storage and a 
computer, four U-matic SP videocas-
sette players could be purchased. 
These four U-matic SP players can 
store four hours of video. Six S-VHS 
players could be purchased providing 
12 hours of video storage. If three-hour 
length cassettes were used, 18 hours 

of video could be stored. In an applica-
tion that doesn't require high-speed 
random access, videotape technology 
may be a more cost-effective ap-
proach. 

Videotape technology is continuing 
to improve. Sony has just introduced a 
new S-VHS VCR that has a very 
rugged transport and tape control sys-
tem. This VCR could prove to be three 
times more reliable than previous U-
matic models. Panasonic and JVC 
have introduced very reliable low-cost 
S-VHS VCRs. Also, VCR suppliers are 
talking about lower cost digital video-
tape machines. These machines will 
move tape-based systems to a new 
level of reliability and performance. 

Sails and motors: 
The hybrid approach 

Analog and digital, videotape and 
disk drives can all coexist in a single 
headend, each technology according to 
its particular strength in an application. 
Local programming would be played 
using VCRs or laserdiscs. Advertise-
ments would be played from comput-
ers. If a technology makes economic 
sense in the short run and can be up-
graded in the long run, buy it. CT 

Don't Cut It 

cable prep-
BEN HUGHES COMMUNICATION PRODUCTS CO. 

297 Middlesex Avenue • P.O. Box 373 
Chester, CT 0641 
(203) 5264337 FAX: (203) 526-2291 
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So far 
...and yet 
so near 

CALAN Comet 
Remote Monitoring brings 
your broadband network right 
into your office. 

F3 — Select 

F8 — SysMon 

Monitoring your cable network's status has never been easier, 
faster, or more effective. 

Until Comet, you had to dispatch fleets of technicians to take signal 
measurements out in the field. Too often, you were forced to react .. . 
rather than prevent problems. 

Now you can routinely, automatically watch every critical point in your 
broadband network's trunk and feeder lines.. . from anywhere. 

CALAN's Comet system enables you to take measurements of all 
carrier levels ... of all components in your broadband system. 

That means you can monitor deviations and take corrective action before the 
system goes down. You'll know exactly what and where the problem is—instantly! 

Comet is a total system consisting of instrument-grade hardware and proven 
software that opens a whole new era in cable system performance monitoring. 
And, it's universally compatible with any broadband cable network. 

Call for information today—the problem can be anywhere out there 
in your network, but the solution is so near! 

CABLE AND LOCAL AREA NETWORKS 

CALAN, INC. Dingman's Ferry, PA 18328 1-800-544-3392 • In PA: 717-828-2356 FAX: 717-828-2472 

F4 — Zoom 

F9 — SS Mon 

FS — Alarm 

F10 — More»  
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Figure 2: Procedure screen at test point 
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The 24-hour test 
(Continued from page 22) 

system can be automatically measured 
with accurate data recorded to a memo-
ry card in under 20 minutes. Smaller 
systems take even less time, leaving 
more time to move to the next test point. 

The date and time of each measure-
ment is automatically recorded. A 
seven-digit location code for the test 
point can be entered, as can the ambi-
ent temperature. The location code 
could contain an operator identity code 
as well. In addition, the serial number of 
the analyzer performing the test is auto-
matically recorded along with the data. 
A large number of tests can be per-

formed and a large amount of data 
taken with little or no possibility of 
human error. Since the measurements 
are automatic, they are always per-
formed the same way, assuring mea-
surement consistency. The measure-
ments are performed faster than could 
be done by a human, allowing more 
work to be done with fewer people. The 
test data can be sent directly from the 
analyzer to a printer, formatted as an 
easy-to-read report. Or, the data can be 
retrieved into a personal computer for 
incorporation into a spreadsheet or data 
base program. For example, simple 
macros in a spreadsheet program could 
automatically scan the data, compare 
against limits and identify measure-
ments not in compliance with FCC 
rules. 

While visual and aural levels of each 
channel can be measured in under 11 
seconds, other measurements such as 
aural and visual carrier frequency, depth 
of modulation, hum, carrier-to-noise, and 
system composite second order/com-
posite triple beat also may be selected. 
If all seven tests are selected, testing 
takes about one minute per channel. 

Grouping the tests 
The vast majority of the measure-

ments required under the new rules fall 
under section 76.605(a) paragraphs (3), 
(4) and (5). These paragraphs cover the 
visual and aural carrier levels of all 
NTSC channels. The visual levels must 
be monitored and remain within speci-
fied limits over 24 hours during specific 
months. Fortunately, personnel at the 
headend are not required for these tests. 

Paragraphs (2) and (6) through (10) 
describe tests to be performed on only 
a minimum of four selected channels. 
But some of these tests do require coor-
dination with headend personnel to shut 
off modulation and/or carriers when 
needed. These are required twice per 
year, but are not necessarily required to 
be done at the same time as the 24-
hour test. 

Grouping the 24-hour level tests (3 
and 4) and the aural level test (5) into 
one group to be done on all channels, 
and those to be done on four plus chan-
nels (2 and 6-10) into a second group, 
the system monitor can handle the tests 
in the first group automatically. In the 

second group of tests, it can measure 
the aural carrier frequency (2), and low 
frequency disturbances (10) automati-
cally. This leaves only the amplitude 
characteristic (6), carrier-to-noise (7), 
coherent disturbances (8) and, optional-
ly, terminal isolation (9) tests to be done 
manually. In 1995, the color tests (11-
13) will be added in, but they are head-
end tests. The HP 85716A also can 
measure visual carrier frequencies for 
76.612. 

Step-by-step procedures 
• Before going out for the first test 

1) Warm up the analyzer for 30 min-
utes 

2) Make sure the HP 85716A CATV 
system monitor personality is loaded. 
This is indicated by the presence of the 
key {CATV MONITOR} on the screen 
after power up or instrument preset. (If 
the key {CATV ANALYZER) is present, 
this indicates the HP 85711A CATV 
measurements personality is loaded. 
There is not enough memory in the ana-
lyzer to hold both the HP 85711A and 
the HP 85716A simultaneously.) 

3) Verify the analyzer time and date 
are set correctly. (See the analyzer's 
operator's guide.) 

4) Connect a cable between the "cal-
ibrator output" connector and the ana-
lyzer "RF input" connector. 

5) Press (CONFIG), {More}, {CONF 
TEST). This confidence test takes about 
two minutes. 

6) Press {CAL}, {CAL FREQ & 
AMP}. It takes about 10 minutes to 
completely calibrate the analyzer. When 
it is finished, press {CAL STORE) (im-
portant). 

7) Make sure to have enough RAM 
cards. A maximum of 12 data files can 
be stored on any one card. A minimum 
of two HP 82214A cards will be needed 
for 24 tests. These RAM cards (also 
available as HP 85700A) are the same 
as the 32K RAM card used with the HP-
48SX scientific calculator (but not the 
HP-95LX palmtop computer). 

(Using a 128K or larger card is possi-
ble, but the extra memory is not usable 
for HP 85716A data files since only 12 
of these files can be stored on any one 
card regardless of card memory size. 
However, this limit applies only to HP 
85716A data files. There is no limit 
other than RAM card size to how many 
other types of spectrum analyzer files 
- traces, states, etc. - can be stored 
in addition to the 12 HP 85716A files.) 

8) Remove the cable between cali-
brator output and the RF input. The an-
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alyzer is now ready to go to work. 

• Procedure at each test point (See Fig-
ure 2.) 

1) Turn the analyzer on and connect 
the drop cable to it. 

2) Insert a memory card in the card 
slot. Press {RECALL}, {INTERNAL/ 
CARD} so {CARD) is underlined, {CAT-
ALOG CARD), {CATALOG ALL}. Note 
the number of the highest numbered 
file; if it is 12, the card is full. 

3) Press the {CATV MONITOR) key. 
4) Press {ENTER LOCATION} and 

enter a location and/or technician 
code. Verify the code entered on the 
screen. 

5) Optionally, measure the outside 
air temperature. Press {ENTER TEMP) 
and enter the temperature. Verify the 
number on the screen. 

6) Verify the displayed channel plan 
is correct. If not, see the section below 
on creating, saving and recalling test 
plans. 

7) Press the (Measure Now) key, the 
(DUMP TO CARD) key, and enter the 
next higher file number as determined 
in Step 2 of this section. (Be careful 
here since entering a number that is the 
same as a file number already on the 
memory card will overwrite the existing 
file with no warning.) 

8) Have a cup of coffee while the an-
alyzer does its job. 

• When ready to print out the data 
1) Connect a printer to the analyzer, 

turn both on and press (CATV MONI-
TOR). If the printer configuration needs 
attention, see the operator's guide for 
the analyzer (not the HP 85716A per-
sonality manual). 

2) Insert the memory card containing 
the test data. 

3) Press (Miscl, {Recall Data} and 
{PRINT DATA). 

4) Alternatively, connect a personal 
computer to the analyzer and follow the 
instructions in the HP 85716A user's 
guide to retrieve the data from the 
memory card to the personal computer. 

• Creating, saving and recalling test 
plans 

1) Follow the instructions in either 
the HP 85716A user's guide or the 
quick reference guide to create and 
manage test plans. However, for the 
quickest completion of the 24-hour test, 
select only test number 2 for visual car-
rier level and number 4 for aural carrier 
level. To create a test plan with continu-
ously increasing carrier frequencies, re-

/ONE\ 
STOP! 

/ 

FILTER SOURCE 

Our customers have challenged us 
‘vith all their filtering needs - great 
and small. The result is a wealth of 
expertise in providing filters with the 
best specifications and delivery in the 
market. 

Some areas we serve: 
• Terrestrial Interference at the TVRO. 
• Cleaning unwanted frequencies at 

the hcadend. 
• Removing channels for reinsertion of 

new programming. 
• Trapping premium programming. 

Ask fin- any of our catalogs: 
C/91: Filters & Traps For CATV 
Fastrap/90: Pay TV Traps & Filters 
Notcher/90: "Brickwall" Channel Deletion Filters 
MTV/91: TVRO "Terrestrial Interference" Traps & Filters 

"The Leader For 25 Years" 
Providing Fast Filter Service For Our Customers. 

Microwave Filter Company, Inc. 

6743 Kinne St. • E. Syracuse, NY 13057 
Toll Free (US/Can): 1-800-448-1666 • Collect (NY/AK/HI): 315-437-3953 

FAX: 315-463-1467 • Telex: 249-613 

member to swap the order of the blocks 
of Channels 7-13 and 14-22. Also ac-
count for the channels between the FM 
band and Channel 14. 

2) Turn CSO/CTB testing off. 
3) When saving a test plan in the in-

ternal memory, write down which test 
plan is stored under which of the five 
keys for later reference. (There is no 
way to examine a test plan without re-
calling it.) 

Conclusion 
The HP 85716A CATV system moni-

tor, operating in the HP 8590 series 

spectrum analyzers, can reduce the 
complexity of the 24-hour visual and 
aural level tests from thousands of tech-
nician test operations to just connecting 
the analyzer at each test point, pressing 
a few keys and watching it do the work. 
Test time is significantly reduced and 
the quality of the data taken is greatly 
improved. This reduces the overall cost 
of proof testing to a degree that will 
quickly pay back the investment. In ad-
dition, in the months between test peri-
ods, the spectrum analyzer still serves 
daily as a full-fledged general-purpose 
instrument. CT 

COMMUNICATIONS TECHNOLOGY JULY 1992 35 



Testing fiber plant 
(Continued from page 24) 

An optical time domain reflectometer will not only characterize 
these events but will accurately reveal their precise location and, 
unlike insertion loss measurements, only one end of the cable 
plant (see accompanying figure on page 24). 

Like an optical radar, the OTDR sends optical pulses of laser 
light into the fiber and measures the magnitude and transit time 
of power reflected back into the unit. The information is dis-
played on a CRT in the form of optical power (Y-axis) vs. dis-
tance (X-axis). Some OTDRs will provide printing and disk stor-
age capabilities for system documentation. The OTDR senses 
two types of reflective phenomena: 1) Rayleigh backscatter, 
which occurs throughout the length of the fiber and 2) Fresnel re-
flections, which are generated at abrupt changes to the index of 
refraction at connectors, mechanical splices or a break in the 
fiber. 

The multifunction OTDR is an indispensable tool for testing 
and managing an optical fiber system. The types of testing that 
can be performed using an OTDR include: 
• Incoming acceptance of cable reels and comparison with 

test results provided by quality cable manufacturers. Loss values 
in dB/km can be compared with cable data sheets and point dis-
continuities can be detected before the cable has been placed. 
• Verification of proper placement can be ascertained by 

comparing before and after installation traces. 
• Splice and connector loss can be measured not only in 

terms of magnitude, but the precise location in terms of optical 
path also can be pinpointed. This is important since the fiber 
length in the widely accepted loose-tube cable design is typically 

.2-1000 MHz In One Sweep! 
AVCOM's New PSA-65A 

Portable Spectrum Analyzer 
The newest in the line of rugged spectrum analyzers from 

AVCOM offers amazing performance for only $2855 
AVCOM'S new PSA-65A is the first low cost general pur-

pose portable spectrum analyzer that's loaded with features. 
It's small, accurate, battery operated, has a wide frequency 
coverage - a must for every technician's bench. Great for field 
use too. 
The PSA-65A covers 

frequencies thru 1000 
MHz in one sweep with 
a sensitivity greater than 
-95 dBm at narrow 
spans. The PSA-65A is 
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radio, cellular, cable, 
LAN, surveillance, educational, production and R&D work. 
Options include frequency extenders to enable the PSA-65A 
to be used at SATCOM and higher frequencies, audio demod 
for monitoring, log periodic antennas, 10 KHz filter for .2 MHz/ 
DIV range, carrying case (AVSAC), and more. 
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RICHMOND, VIRGINIA 23236; 804-794-2500 
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greater than the cable sheath length and an "overlength factor" 
can be established for the different cable constructions. The fiber 
overlength feature allows the cable to expand and contract in 
temperature changes without placing additional stress on the 
fibers. 
• Documentation of the as-built system in the form of printed 

traces and those stored on disk provides the most useful infor-
mation for maintenance and upgrades. 
• The OTDR can locate and identify faults in the cable plant to 

expedite the restoration process by comparison with the as-built 
records. 

Like end-to-end attenuation measurements, the OTDR 
should reflect the wavelengths of the actual system electronics. 
For example, dual-wavelength single-mode fibers can be tested 
at both 1,550 and 1,300 nm wavelengths for a picture of the opti-
cal performance. You can test the system at 1,310 nm only 
since this will be a more conservative reading. (Reference 
EIA/TIA-455-61.) 

OTDR vs. system return loss 
Return loss testing measures the light reflected back toward 

the source compared to the light transmitted down the fiber; the 
larger the return loss magnitude, the better. This measurement is 
very important to CATV applications because of the sensitive na-
ture of wide bandwidth analog transmission schemes employed. 
Significant degradation of signal quality can occur when optical 
power is reflected back into the laser cavity causing interference 
that affects the output power and spectral distribution and lineari-
ty. The resulting noise will introduce power penalties and reduce 
the system signal-to-noise ratio. Fresnel reflections are the 
largest contributor of back reflections and lower the return loss. 
A single large reflection can degrade the signal in some of 

today's systems to unacceptable levels for CATV use. As a re-
sult, designers are careful to specify components with low re-
flectance and minimize the number of reflective components in 
the system. Optical connectors, couplers and mechanical splices 
are typical sources of reflectance that must be limited. However, 
by specifying components with high return loss values, most 
concerns associated with reflections can be prevented. 

Once installed, connectors and mechanical splices can be 
tested with an OTDR to determine both the relative magnitude of 
return loss as well as the location of each reflective component. 
In this manner, excessively high reflections can be isolated and 
targeted for corrective action. The equation used to calculate op-
tical return loss from the OTDR is: 

ORL = B - 10log io[(1 OP 5 - 1)D] 

Where: 
B = Fiber backscatter level in dBs below the incident power level 
at the refractive index discontinuity (-79 dB for single-mode fiber) 
P = Pulse height (in dB) 
D = Pulse width (in ns) 

Conclusion 
End-to-end insertion loss measurements, OTDR testing and 

return loss characterization provide the foundation for a well-
documented fiber-optic cable plant. Investing in quality test 
equipment and performing these three evaluations up-front can 
save time down the road and lead to a system that is easy to 
manage. As well, maintenance and emergency restorations are 
simplified, and future enhancements and upgrades can be eval-
uated and implemented quickly, without worry that the cable 
plant is obsolete. CT 
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Understanding and 
using a fusion splicer 
This article will address issues critical 
to understanding a fusion splicer: the 
different types of alignment systems; 
proper operating parameters and pro-
cedures; cleaning and maintenance; 
and fiber preparation for splicing. 

By Tom Schatz 
Engineering Product Manager 
Test. Measures & Restoration Group 
Optical Networks International 

preferred by many engineers, fu-
r" sion splicing is the process of 
welding the ends of two optical fibers 
together, forming a continuous glass 
fiber with very little signal loss and no 
fresnel reflections. (A fresnel reflection 
occurs whenever light passes be-
tween two materials with different re-
fractive indexes.) In contrast, mechan-
ical splicing joins two fiber ends to-
gether by clamping them within a 
structure, constructing a splice with 
potentially higher losses and fresnel 
reflections. 

Although mechanical splices or 
connectors are typically recommended 
for splicing a transmitter or receiver to 
the fiber-optic cable, fusion splicing is 
used for most outside plant applica-
tions because of its potential for lower 
splice loss specifications and excellent 
mechanical integrity. Whereas me-
chanical splices may produce as much 
as 0.5 dB splice losses in field condi-
tions, fusion splicing yields worst-case 
losses of 0.2 dB in the same condi-
tions. Even if the same loss perfor-
mance is achieved, mechanical 
splices still run the risk of fresnel re-
flections due to the air/glass interface. 

Because of the improved perfor-
mance possibilities and lack of fresnel 
reflections, fusion splicing is quickly 
gaining acceptance by the cable tech-
nical community. However, this accep-
tance requires that technicians and in-
stallers be proficient in the workings of 
a fusion splicer. 

Aligning the fiber 
There are two main fusion splicer 

alignment systems used today — 
those using direct core monitoring 
(DOM) and those using local injection 
detection (LID) systems. Although 
most fusion splicers operate the same 

Figure 1: Direct core monitoring 
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and perform low loss splices, it is the 
alignment systems that differentiate 
the products. 

The DOM process (see Figure 1) 
uses a collimated light source that 
transmits a light perpendicularly 
across the two fibers to be spliced. 
The light goes through the fibers and 
is reflected against a mirror and down 
into a charge coupled device (CCD) 
camera. Because of the different in-
dices of refraction at the air/cladding 
and cladding/core interfaces, it is pos-
sible for the camera to see the 
cladding and core regions. 

From the camera, the information is 
analyzed by a microprocessor (to con-
trol the process) and displayed on a 
screen where a splicing technician 
can monitor the procedure. Splice loss 
estimations are based on the actual 
alignment of the fiber cores as seen 

by the microprocessor through the 
camera and optics system. The DOM 
system actually inspects the splice re-
gion and estimates the splice loss. 
DOM also allows a technician to vi-

sually identify a bad splice immediate-
ly, without the use of an optical time 
domain reflectometer (OTDR). Bad 
splices include those that have air 
bubbles or unfused portions in the 
splice region. On the fusion splicer 
display screen, these bubbles will ap-
pear in the core region, at the point 
where the fibers were fused; unfused 
or partly fused regions appear as 
dark, fuzzy lines on the surface of the 
fibers. 

This kind of detail allows a techni-
cian using the DOM system to pro-
duce splice losses of 0.01 to 0.2 dB, 
with no measurable reflections. It is 
important to know that manufacturers 
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Figure 3: Fiber cleave angles 
4- Axis 

Ideal cleave angle 
(perpendicular to within 10 of the fiber axis) 

Unsatisfactory cleave angle 

Figure 4: Location of arc between electrodes 

Ideal 

Arc centered between electrodes 

Unsatisfactory 

Arc too high between electrodes 

of fusion splicers typically print spec 
sheets with splice losses specified at 
less than 0.05 dB. However, those 
specifications are based on laboratory 
conditions with identical fibers. Realis-
tically, operators should expect to con-
sistently achieve splice losses of less 
than 0.2 dB for field conditions with 
dissimilar fibers. 

Unlike the DOM process, the LID 
system bends each fiber to be spliced 
(a macrobend), and injects light into 
the first macrobend (Figure 2). The 
LID system then does a rough align-

ment of the fibers, and fine tunes the 
X- and Y-axes for the maximum de-
tected power on the second fiber. The 
LID system allows the unit's alignment 
system to "see" the fiber's core, while 
the operator is limited to a view of the 
fiber's surface. 

Even though low-loss splices are 
achievable through this method, the 
problem is in measuring the loss of 
the splice. Because a macrobend is 
inconsistent, it's difficult to get the 
same amount of light coupled into the 
macrobend for every splice. This vari-

able factor dictates that the optical 
measurement system must have a 
large dynamic measurement range 
that is facilitated by a logarithmic am-
plifier in the detector portion of the 
system. Accuracy of log amps are 
best in the mid-range, decreasing in 
accuracy as the extreme low- or high-
range is approached. 

Since splice loss estimation is 
based on the detected power through 
the aligned fibers before and after fu-
sion takes place, it is sensitive to the 
cleave angle of the fiber end face. Ide-
ally, the fiber end faces need to be 
perpendicular to the axis of the fiber 
and parallel to each other (Figure 3). If 
the cleave angles are bad, the mea-
sured light coupled from one fiber to 
the next will reflect off the angled face 
and yield unsatisfactory results. 

Another factor to consider when 
using a LID system is the incompatibil-
ity of the LID mandrels with 900 gm or 
larger buffered fiber pigtails. This is di-
rectly due to the fact that the mandrel 
(the metal rod around which the fiber 
is bent) is designed for use with 250 
gm coated fiber. You will need to re-
move enough of the coated fiber on 
each side of the splice to reach the in-
jector and detector. 

Operating procedures 
and parameters 

Regardless of the alignment sys-
tem chosen, many of the procedures 
for using a fusion splicer are the 
same. One of the most important con-
siderations when using a fusion 
splicer is a clean working environ-
ment. To fully understand the impor-
tance of this statement, the inner 
workings of a fusion splicer should be 
examined. 

Fusion splicing works on a very 
precise process of melting two preci-
sion-aligned fibers together by apply-
ing a voltage across two electrodes. 
When the voltage gets high enough, it 
creates an electric arc that jumps be-
tween the two electrode tips, the tem-
perature increases, and it melts the 
fibers together as one fiber is fed into 
the other. 

This process is tied very closely to 
the environment because the resis-
tance between the electrode tips is 
defined by their air gap. It is the prop-
erties of air (temperature, humidity, 
contaminants and atmospheric pres-
sure) that affect its conductivity. Splic-
ing parameters can be set (and 
changed) by the technician to com-
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Reader Service Number 32 

"Whereas mechani-
cal splices may pro-
duce as much as 0.5 
dB splice losses in 
field conditions, fu-
sion splicing yields 
worst-case losses of 
0.2 dB in the same 
conditions." 

pensate for the properties of air. Dust 
also can be a factor in the splicing 
procedure. Dirt or dust on the elec-
trodes causes the resistance to 
change and also can change the loca-
tion of the arc between the electrodes. 
Instead of its ideal placement cen-
tered between the two electrodes tips, 
the arc occurs higher. (See Figure 4.) 
A simple rule of thumb to remember: 
clean electrodes produce the correct 
arc. 

By working in a clean, stable envi-
ronment where temperature and hu-
midity are controlled, the parameters 
of the fusion splicer are not a con-
stant worry. Another important aspect 
of the work area is the technician's 
comfort. Because splicing can be a 
long, tedious process, it is important 
that installers be comfortable. Com-
fort includes proper lighting for splic-
ing, the correct size work table, and if 
needed, a larger monitor to view the 
splice. 

Other considerations that impact 
the operation of a fusion splicer are 
the operating parameters. For in-
stance, the temperature of the electric 
arc should always be the same, with 
the heat of the arc dependent on the 
amount of current. The arc current is 
determined by the atmospheric condi-
tions and the voltage applied across 
the electrodes. In high altitudes, the 
air is less dense, which means more 
voltage is necessary to arc the elec-
trodes. In other words, increased re-
sistance of air necessitates more volt-
age. 

Operating parameters include arc 
power, prefusion, fusion time, arc gap 
and overlap. Since each of these pa-
rameters is important, and in many 
cases are controlled by the techni-
cian, it is necessary to understand the 
operating considerations of each. (In 
some cases, the fusion splicer may 
have programs that automatically 
compensate for changes in operating 

HP lowers your CATV test 
time at the push of a button. 

HP's portable CATV analyzer speeds up 
troubleshooting. 

When there's trouble in your CATV System, find it fast. The 
HP 85711A portable CATV analyzer's labor-saving functions cut 
test time. Its system sweep and troubleshooting capabilities 
locate problems quickly. And intuitive, soft key operations make 
it easy to use. Prices start at just $9,000'1: Add our system moni-
toring software for preventive maintenance arid choose from a 
wide variety of other options to meet your specific needs. 

So start saving test time now. Call 1-800-452-4844, and ask 
for Ext. 2991. We'll send you a video tape and data sheet that 
explain how the I IP 85711A portable analyzer makes faster 
CATV testing push-button easy. 

There is a better way. 

rha 
I !.• 1,1 pro. 

HEWLETT 
PACKARD 

lit,10,1'.1..w11.. "I' NI, \1.2”7. -

parameters.) Let's consider each pa-
rameter separately: 
• Arc power represents the voltage 

across the two electrodes. The arc 
power parameters need only be 
changed to compensate for changes 
in electrode air gap resistance. 
• Pre fusion refers to the length of 

time the fusion arc is on before the 
fibers are driven together. This parame-
ter changes to compensate for various 
manufacturers' melting point specifica-
tions of different fibers. It is seldom 
changed by technical personnel. 
• Fusion time is the length of time 

the fusion arc remains on while fibers 
are being driven together. Fusion 
times change when subjected to ex-
tremely cold temperatures or when 
fibers larger than 125 pm are used. 
• Arc gap is the distance between 

the fiber end faces when the prefu-
sion/fusion process begins. This pa-
rameter needs to be adjusted when 
using the fusion splicer in a manual 
control mode. 
• Overlap is the actual distance 

fibers are driven into each other after 
the molten end faces make contact. 
This parameter changes when the 
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fiber diameter changes: the smaller 
the diameter, the more overlap and a 
larger diameter equals less overlap. 

Cleaning the fusion splicer 
It is important to remember that 

dust, dirt and lint can be larger than 5 
pm, while the fiber's single-mode core 
size is 8.3 to 9 pm. Therefore, keeping 
the fusion splicer clean and well-main-
tained is essential to ensure good 
splices. Maintenance is usually noth-
ing more than cleaning the machine 
two to three times during an eight-
hour period, or when needed. Since 

temperature and humidity change, it 
also is necessary to check the param-
eters as environmental conditions 
change. Most technicians see splicing 
problems begin to occur between 11 
a.m. and noon. This is the time when 
outside temperatures begin to dramat-
ically change and personnel are fre-
quently leaving or entering the splicing 
environment. 

One simple step will prepare the fu-
sion splicer for splicing. That is, use 
reagent-grade alcohol to wipe down 
any surface the fiber comes in contact 
with: fiber chucks (bottom and upper 

RiserBond TIM 
are the best way to save you 

TIME and MONEY when locating 
faults or measuring cable. 

It's that simple. 
( 

II Rugged, Compact 
and Lightweight 
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and Return Loss 
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MTDR-Cable Fault Locator 

TOLL FREE ASSISTANCE 

TM Represented in Canada by. 
DGH Communication Systems LTD. 
Scarborough. Ontario 800-267-4746 

1-800-688-8377 

surfaces), V-grooves and clamps. As 
well, make sure the cleaning extends 
to the splicer's optics system. With 
LID ones this means the injectors and 
detectors, and in DCM splicers it's the 
mirror and camera lens. 

Do not use canned air for cleaning 
since it contains impurities. These im-
purities will get on the electrodes and 
cause problems. If it is necessary to 
use canned air, arc the electrodes 10 
to 15 times before attempting a splice. 
Most manufacturers do not recom-
mend canned air under any circum-
stances. 

Once the fusion splicer is clean, it 
also is important to maintain the 
cleaver that will be used for splicing. If 
bad cleaves are consistently being 
produced, chances are the cleaver 
simply needs to be cleaned. As with 
the fusion splicer, use reagent-grade 
alcohol and wipe anything that comes 
in contact with the fiber. including the 
blade. 

Fiber preparation 
Splicing is a very repetitive pro-

cess. Following the ensuing steps 
every single time will yield the best 
splice results: 

1) Clean the fiber thoroughly with 
reagent-grade alcohol. 

2) Place splice protection sleeves 
on all fibers to be spliced. 

3) Use a good coating stripper that 
takes the glass fiber from 250 pm 
down to 125 pm. 

4) Clean the fiber again with 
reagent-grade alcohol. 

5) Use a good precision cleaver. 
(Investment in a high-quality cleaver 
will make or break the fusion splice.) A 
cleaver should produce cut fibers with 
smooth, flat end faces perpendicular 
to within 1' of the fiber axis. 

6) Take the fiber out of the cleaver 
and place the fiber directly into the 
fiber-optic chuck. (The fiber will never 
be as clean as it is after being 
cleaved.) Be careful not to allow the 
end of the fiber to touch on anything, 
since it could become chipped or pick 
up dirt. 

If the procedures of cleaning the 
splicer, cleaver and fiber are followed, 
the chance of completing a low-loss fu-
sion splice is extremely good. Regard-
less of the investment in equipment or 
the experience of the technician, if 
these steps are not adhered to, the 
chance of obtaining a good splice is 
rare. In many cases, the fusion splicer 
won't even perform the splice. BTB 
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the toughest in the industry. They can 
stand up to factory floor conditions, 
tolerate high levels of dust and humidity, 
and the outdoor models provide reliable 
power protection even when mounted on 
a telephone pole. Lectro offers a com-
plete family of FerroMaxm products that 
use ferroresonant technology to ensure 
clean, consistent power protection that 
you can depend on. 

• Temperature Range - Minus 300 to 130° F 

• 2000 to 1 Spike Suppression 
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Finding the break 
This article describes what equipment 
you need, how to set it up and how to 
make the measurement to the end of a 
fiber-optic cable to find a break. 

By Janet H. Lunde 
Product Marketing Manager 

Photon Kinetics Inc. 

If you've got service to restore, the first step is finding the break. Some-
times this can be easier said than 
done. Of course, if your fiber-optic link 
is short and you can see a backhoe, 
you probably won't need any help find-
ing the break. But it's not always that 
easy. 

You can determine the distance to a 
break in optical fiber cable using an op-

Figure 1: Keys on FC 
connectors 

tical time domain reflectometer 
(OTDR). An OTDR is the fiber-optic 
version of a TDR. It can do a one-
ended measurement, shooting light into 
one end of a fiber and interpreting the 
reflections that come back down the 
fiber. The OTDR constructs a wave-
form showing how the light is traveling 
down the fiber. By looking at the wave-
form, you can measure the distance to 
a break. 

What you need 
• An optical time domain reflectometer 
• Jumper cable (check connectors) 
• Spare jumper cable 
• Plot of original installation 
• Cleaning kit: can of air, isopropyl al-
cohol, swabs, wipes 
When you pick up the OTDR, be 

sure to get the necessary optical 
jumper cable. If there's a spare cable 
available, pick it up, too. You'll need a 
jumper cable with the appropriate con-
nector for the patch panel on one end 
and the right kind of connector for the 
OTDR on the other. It's likely that your 
entire system uses one type of connec-
tor, so this shouldn't be a problem. 

It's also a good idea to pick up an 
optical cleaning kit. And, if possible, get 

Figure 2: A sample OTDR waveform 
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a copy of the measurement that was 
taken when the link was installed. This 
may be a printout, or it may be a disk 
file that you can recall on the OTDR. 

Setting up 
Make sure all the connectors are 

clean before connecting the OTDR to 
the patch panel. If any of them are 
dirty, it will lower your signal level and 
make the break harder to find. To 
clean the connectors on the OTDR 
and patch panel, blow them off with a 
clean precision duster (canned com-
pressed air) and wipe off the jumper 
cable connectors with a lint-free wipe 
dampened with electronics-grade iso-
propyl alcohol. If you have special lint-
free swabs for the connectors, gently 
wipe out the OTDR and patch panel 
connectors with a swab moistened 
with alcohol. If the swab or wipe 
comes away looking dirty, it's wise to 
clean the connector again to make 
sure you've removed all the dust or 
debris. 

Attach the jumper cable. Many con-
nectors are "keyed," and the two keys 
must be lined up. On an FC connector, 
align the small tab on the jumper cable 
end with the notch on the connector of 

Figure 3: A reflective fiber break 
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DISTORTION MEASUREMENTS? 
If you are testing CATV, LAN, Cellular telephone amplifiers, 

Broadband RF systems, or Power amplifiers 
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Figure 4: A non-reflective fiber break 
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the OTDR or patch panel (Figure 1 on 
page 46). Finger-tighten the connectors. 

Visually check that you've got a 
good signal level. If you looked at the 
OTDR when it was first powered on, 
before you had attached the fiber, then 
you know what that looks like. If it 
doesn't look much different after the 
fiber is attached, then you may have a 
bad connection. Verify that the connec-
tors are attached properly. You could 
try your backup jumper cable or re-
clean the connectors. 

If you cannot see a fiber signature 
with either of the jumper cables or after 
cleaning the connectors, it is possible 
that the break you're trying to find is 
close to the patch panel. All OTDRs 
have what is known as a "dead zone" 
— an area that cannot be seen after a 
reflection. If a break is within that dead 
zone, then you won't be able to see it 
on the OTDR waveform. Try attaching 
to a different fiber in the cable, since 

Figure 5: Too long a pulse width 
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the connector on the patch panel could 
be the problem. 

If you know the original length of the 
link, set the OTDR's "range" setting to a 
value longer than the link length. If your 
OTDR's range is stated in kilometers 
and you know the link length in miles, 
simply multiply the miles by 1.6 to find 
the length in kilometers. The range set-
ting limits how long a fiber the OTDR 
will measure. Using too long a range 
may slow the OTDR's operation, but 
you should still be able to make a good 
measurement. More important, using a 
range shorter than the link can prevent 
you from finding the break. 

Set the "pulse width" to the OTDR's 
medium value. The pulse width may be 
described in meters or in seconds 
(nanoseconds or microseconds). Don't 
select the shortest or longest value, but 
pick one in about the middle of the 
choices. Too short a pulse width may 
prevent the OTDR from seeing to the 

Figure 6: After changing to a shorter pulse 
width and re-averaging 

o 20 40 60 BO 

¿PI 

0. 377Km 

o 

0.64 

24 DB 

DEI/Km 

L_ NI,15. KIM 

100Km 
6484 

AvG (185) 

5 

DB/01V 

200 

Pony 

50 

PULSE (m) 

1.4660 

INDEX 

1310 NM 

end of the fiber. Too long a pulse width 
may make it difficult to measure closely 
spaced features. 

The OTDR may have both 1,310 nm 
and 1,550 nm wavelengths available. 
Unless the link is intended to operate at 
1,550 nm, you'll probably want to use 
1,310 nm for testing it. 

Once your OTDR is set up, you can 
average the trace. Averaging is very 
important, because it reduces the ran-
dom noise on the OTDR's waveform. 
When the OTDR was in free-run mode 
the waveform was probably wavy. Av-
eraging should make the signature 
even out into a fairly straight line, with 
occasional steps down. These steps 
mark the locations of fusion splices. 

If you were able to get a copy of the 
original OTDR measurements made on 
the cable, all you need to do is set up 
the OTDR the same way, and average. 
Then check to see how the new wave-
form differs from the original one. If it 

Figure 7: Too short a pulse width 
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Hand Held Precision 
That's Affordable' 

The LP-5000 series are low 
cost, rugged, hand held meters 
and sources designed for field 
use. These NIST traceable 
units are ideal for: FDDI 
Testing, Cable Acceptance 
testing, End-to-End testing of 
installed links, Splicing and 
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• LP-5000 POWER METER 

- Simple 3 button operation 
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wavelengths 

• LP-5100 series 
LED LIGHT SOURCES 

Available in 850, 1300, 
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Wave (CW) and Modulated 
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LASER LIGHT SOURCES 
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L laser precision ... The Industry's Standard for Excellence 
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Figure 8: Same fiber with longer pulse width 
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looks noisier, then the connection may 
be weaker, so try cleaning your con-
nectors. It should look much the same, 
up to the point of the break. 

Finding the break 
Finding a break with an OTDR in-

volves looking at the waveform and in-
terpreting the picture. First, we'll define 
the terms used in describing an OTDR 
waveform. 

An OTDR fiber signature is made up 
of reflective spikes, backscatter, fusion 
splices and the noise after the end of 
the fiber (Figure 2 on page 46). Backscat-
ter is the signal returned by sections of 
fiber. Backscatter shows a steady 
downward slope because the light is 
gradually attenuating (weakening) as it 
travels through the fiber. Fusion splices 
show a loss, but since they aren't re-
flective, there is no spike. A reflective 
splice or connector shows up as a 
spike. Your link may not have any re-
flective splices or connectors in it. The 
end of the fiber may or may not be a 
spike, depending on the condition of 
the glass at the end. After the end of 
the fiber, you see the background noise 
of the instrument. This is like the white 
noise you hear from a radio when it is 
not tuned to a radio station. 

To find the break, you'll need to see 
the entire fiber on the OTDR screen. 
Some OTDRs show you the entire 
range when they're powered on, so you 
won't need to change anything. Look 
for the noise, sometimes described as 
"grass," after the end of the fiber. If you 
can see that, then the entire fiber is al-
ready on screen. If you can't see to the 
end of the fiber, change the OTDR's 
km/division and dB/division values until 
you can. 

Figure 9: 2-point measurement from a splice 
to the break 
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When a cable is broken, the fiber 
ends may be broken cleanly. In that 
case, the ends are reflective and will 
show up as a spike on the OTDR (Fig-
ure 3 on page 46). At other times, the 
fiber ends are crushed or submerged in 
water and they won't reflect (Figure 4 
on page 48). 

Fine-tuning your OTDR setup 
If your fiber waveform doesn't look 

like either Figure 3 or 4, then you may 
need to change the OTDR's settings. 
The range may not be set to a long 
enough value, so increase it. You also 
may need to change the pulse width. 
Pulse width determines two things: 

1) Measurement range — How far 
down the fiber the OTDR can see. 

2) Resolution — How close together 
the OTDR can see things. 

The longer the pulse width, the far-
ther down the fiber you can measure, 
but you'll have trouble seeing splices 
that are close together (Figure 5 on 
page 48). The shorter the pulse width, 
the less distance you'll be able to see, 
but you'll be able to see splices that are 
closer together. If a break is close to a 
splice or connector, you'll want to go to 
a shorter pulse width (Figure 6 on page 
48) to be able to see the break sepa-
rately from the previous feature. If the 
link is long and the break appears to be 
near the end, then you'll want to go to a 
longer pulse width to be able to see it. 

If the pulse width is too short (Figure 
7 on page 48), you won't be able to see 
to the end of the fiber. If the fiber de-
clines gradually into the noise, then you 
need to try a longer pulse width (Figure 
8) and re-average. If it still flattens into 
the noise at the OTDR's longest pulse 
width, then try changing the wavelength 

to 1,550 nm. On a long fiber you also 
should let the OTDR average for longer 
than a minute. 

Fiber attenuation is typically lower at 
1,550 nm than it is at 1,310 nm. For ex-
ample, a fiber might have an average 
attenuation of 0.40 dB/km at 1,310 nm 
and an attenuation rate of 0.20 dB/km 
at 1,550 nm. Therefore, when traveling 
down that fiber, the light weakens twice 
as fast at 1,310 nm as it does at 1,550 
nm. That's why an OTDR may be able 
to see further down a fiber at 1,550 nm 
than at 1,310 nm. 

Making the 
distance measurement 

When your OTDR waveform is cor-
rectly set up, you can measure the dis-
tance to the break. The OTDR's "mark-
er" is typically moved along the fiber by 
a knob and reads out the distance to a 
point on the waveform. Move the mark-
er to the end of the fiber, position it as 
instructed in your OTDR's user's manu-
al and you've got the distance from the 
OTDR to the break. 

After following these steps, the 
waveform will let you clearly see the 
entire fiber. Sometimes this makes it 
difficult to fine-tune the position of the 
marker. To get a closer look, change 
the dB/division and km/division settings 
to zoom in on the fiber end. Be careful 
not to zoom in too close, though. You 
want to keep both the previous splice 
and the fiber end on-screen. 

The previous splice is a useful refer-
ence. If the break is 32,000 feet (9.75 
km) from the OTDR, it's difficult to 
judge where that is above ground. A 
better approach is to measure the dis-
tance from the closest splice. Then you 
can reference a splice enclosure or 
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vault, and measure from there to find 
the break. 

Most OTDR's have a "2-point" or 
"delta" measurement for measuring dis-
tance between two features (Figure 9). 
Place one marker on the previous 
splice, the second marker on the fiber 
end and read off the distance between 
the two. 

This article has described making a 
manual distance measurement. Your 
OTDR may have some type of auto-
matic measurement function. If it does, 
use it. But take a close look at the re-
sults. An automatic measurement is a 
big help in interpreting the fiber wave-
form. but your OTDR can only work 
with what it sees. To get an accurate 
measurement, you have to have it set 
up appropriately. 

Gotchas 
There are a few things to keep in 

mind when measuring distance with an 
OTDR. 
• Ghosts — These are echoes of re-

flections on the fiber. They don't cause 
any real problems, but since they ap-
pear to be a feature in the fiber, they 
can be worrisome. Light is actually trav-
eling in two directions on the fiber. The 
OTDR launches a light pulse into the 
fiber that travels away from it. Some of 
that light is reflected back toward the 
OTDR from connectors and from the 
fiber end. Some of the light scatters in 
the fiber and a portion of the scattered 
light travels back down the fiber toward 
the OTDR (backscatter). With all this 
going on, echoes can show up. On a 
typical CATV link with just a reflection 
at the end of the fiber, the only ghost 
that will appear will be in the noise after 
the end of the fiber (Figure 10). 

If there's a reflection on the 
backscatter that you think is really a 
ghost, change the OTDR's range set-
ting. If it is a ghost, it will change posi-
tion. Changing an OTDR's range set-
ting changes how fast the laser fires, 
which affects echoes. 
• Wavelength — If your fiber is to be 

operated at 1,550 nm, then you should 
test it and check it for breaks at 1,550 
nm. A link could look fine at 1,310 nm 
and look terrible at 1,550 nm. The at-
tenuation of optical fiber can be affect-
ed by pressure on it or by being tightly 
coiled, and these effects vary with 
wavelength. If the fiber has been coiled 
too tightly in splice trays it may have 
large splice losses at 1,550 nm yet look 
fine at 1,310 nm. The high "splice" loss-
es at 1,550 nm would be due to the 

coils in the splice 
trays, not to the ac-
tual fusion splices, 
but the OTDR would 
just see the total 
loss over those few 
meters of fiber. Also, 
if a buried cable has 
been subjected to 
pressure from vehi-
cle traffic or the 
ground shifting, then 
it might have a high 
loss at 1,550 nm 
and be fine at 1,310 
nm. 
• Optical distance 

vs. cable length — 
An OTDR measures 
optical distance; that 
is, the distance that the light travels in the 
single glass fiber. That light path is gen-
erally longer than the length of the 
cable because the fiber is slack inside 
the cable sheath and may be coiled. At 
each splice location some fiber is 
coiled into splice trays, again making 
the fiber light path longer than the actu-
al physical distance that the link fol-
lows. These are two more reasons why 
it's a good idea to measure to a break 
from the previous splice, instead of 
from the beginning of the cable. 
• Refractive index — An OTDR can-

not actually measure distance. It mea-
sures the time that the light took to trav-
el down the fiber and back, then it con-
verts time into distance. The refractive 
index setting tells the OTDR how fast 
the light travels inside an optical fiber 
and, therefore, calibrates the distance 
accuracy of the OTDR. If the refractive 
index is set incorrectly on your OTDR, 
then your distance measurements will 
be off. Fortunately, the error is related 
to how long a distance you're measur-
ing. Again, measuring distance from 
the previous splice will minimize this 
error. 

Example: Suppose the correct re-
fractive index is 1.47, but the OTDR is 
set to 1.499. The fiber is actually 6,000 
feet long. The measured value will be 
off by 116 feet: 

Figure 10: Ghost after the fiber end 
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If you've got a plot of the cable that 
was done when it was first installed, look 
to see what value the refractive index 
was set to. Confirm that your OTDR is 
set to the same value. Your cable manu-
facturer can tell you what the correct re-
fractive index value is for your cables. 

Conclusion 
These are the basic steps to fol-

low in locating a break with an 
OTDR. You just need to get a good 
signal level averaged and look for 
where the waveform drops into the 
noise. To improve the accuracy of 
the measurement, measure the dis-
tance from the last splice before the 
break. Then you're ready for the fun 
part — fixing it. BTB 
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Network telemetry 
(Continued from page 26) 

strides in component and system relia-
bility. The vacuum and gas-filled tube 
technology prevalent in the '50s was re-
placed by transistor technology in the 
'60s. Development of the integrated cir-
cuit moved electronics manufacturers 
away from transistors. This movement 
through miniaturization and large-scale 
integration reduced component power-
ing requirements, which directly trans-
lated into significantly extended compo-
nent life expectancies. Again, the con-
sumer's reaction is an expectation that 
things must perform better and last 
longer. In essence, today's consumer 
places high value on reliability and 
weighs the cost of reliability during the 
decision-making process. 

Digital technology 
The last trend to examine is the elec-

tronic media's transition from analog 
formats to digital technology. In addition 
to the music industry's use of digital for-
mats for CDs and the like, other indus-
tries have moved toward digital signals. 
Today's interexchange telephony carri-
ers boast crystal clear reception. This is 

largely due to their use of digital tech-
nology. For the most part, local tele-
phone exchange operators interconnect 
their central offices through digital sig-
naling, and nearly all of today's operat-
ing telephone switches are digital. All 
computers are based on digital technol-
ogy. Wristwatches, radio tuners and 
electronic test equipment are now digi-
tal. 

Soon, TV sets will incorporate digital 
receivers for decoding digital format 
programs. The dramatic benefit of digi-
tal formatting is the ability to transmit a 
signal, reconstitute the signal, then re-
transmit it error-free. This process of 
transmission, reconstitution and re-
transmission with no signal degradation 
can be repeated virtually forever. Be-
cause a digital signal is extremely ro-
bust, it can be transmitted unscathed 
(to a point) by a degrading transport 
network. 

Consider our current analog trans-
mission network: As the transport sys-
tem weakens, increased noise and/or 
distortions become visible to the sub-
scriber. As the system further de-
grades, the picture quality worsens, the 
subscribers notify the cable operator, 
service calls are issued and technicians 

are dispatched. Under the same sce-
nario, but using a digital format signal, 
the subscribers notice no real change in 
picture quality as the transport system 
performance begins degrading. At 
some level of continued degradation, 
the digital system's bit error rate (BER) 
limit is exceeded. (BER is a measure of 
erroneous bits per unit time and is di-
rectly related to the transport network's 
performance). Once the system's BER 
is exceeded, the signal is virtually lost 
and cannot be decoded. From the sub-
scriber's perspective, an outage has oc-
curred. For this reason, the use of digi-
tal formats will render the consumer in-
effective as a system performance 
monitor. 
A macroperspective of the five global 

trends shaping our industry's future im-
plies that: 
• Cash flow will decline as our core 

business growth erodes and the cost of 
labor escalates. 
• Next-generation revenue streams 

can be developed only through a strate-
gy of combined competitive pricing, a 
quality delivery system and superior re-
liability. 
• The network employed to transport 

services must be transparent to the 

Gould Fiber Optics Has ... 
The Service You Depend On 
The Specifications You Count On 
The Quality You Rely On 

EIMIMMI=1111111.11//e--___ 

For CATV systems go with Gould Wavelength Independent 
Couplers (WICTM) for virtual wavelength independence in 
broadband applications. 

Count on Gould's low insertion loss of ≤3.7dB over a -±40nm 
wavelength range at both 1310nm and 1550nm and get the best 
directivity specification in the industry ≤-65.0dB. 

Depend on Gould's sales engineers and customer service 
staff for clear product information and fast delivery. 

Rely on Gould's quality components for thermal stability and 
easy to handle packaging. Guaranteed to perform! 

Gould packages components the 
way customers need them. Get 
NTT compatible FC or SC 
connectors or a variety of other 
styles including biconic, ST or SMA. 

6740 Baymeadow Drive 
Glen Burnie, MD 21060 
1-800-54-GOULD or (410) 787-8300 Fiber Optics 

ma> Gym") 

Cable Mapping 
Made Easy 

ar ea 
Enh licable Iv Dyeing 

nceMent tor AutoCAD 

ginemeneeiene 
jidnmmmmaut 

CABLE CONSTRUCTORS, INC.  
STRAND MAPPING AND DESIGN 
1-800-338-9299 

MEMBER SCTE 

Reader Service Number 40 

52 JULY 1992 COMMUNICATIONS 

Reader Service Number 68 

TECHNOLOGY 
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customer. These are the principle con-
siderations driving the need for an auto-
mated network telemetry and control 
(NT&C) system. 

So what is NT&C? 
The function of the network teleme-

try and control system is, as the name 
suggests, twofold. First, the design ob-
jectives of the telemetry segment of 
NT&C are to test, analyze, evaluate 
and document the network's perfor-
mance. The control segment's design 
objectives are to correct any network 
performance deficiency and document 
the corrective actions taken. NT&C dif-
fers from a conventional status monitor-
ing system in two respects: 1) It is an 
integrated network, or systems, ap-
proach rather than a component/device 
approach, and 2) a strategic rather than 
tactical deployment of technology. 
NT&C will be mandated for successful 
entrance into the $200 billion a year 
telecommunications marketplace, and 
for the operation of advanced network 
architectures. 

The NT&C platform will be modular, 
which provides the operator with an op-
portunity to define the NT&C operating 
requirements. In this manner, the oper-

ator determines the level of NT&C to 
deploy according to business plans and 
operational needs. As additional busi-
ness requirements come to fruition, 
more options can be added. The cost of 
deploying the NT&C system can there-
fore be financed as requirements arise. 
Several portions of the telemetry seg-
ment are already available through vari-
ous vendors. What is lacking is the en-
gine to put them together. Other por-
tions are currently in the development 
stage and should be available within 
the next 12 months. 

One NT&C scenario that could be 
played out now would be to integrate 
automated headend test equipment, 
trunk and distribution amplifier station 
performance monitoring equipment, 
standby battery power supply perfor-
mance monitoring, and fiber-optic node 
status and performance monitoring. A 
PC-based controller with some resident 
artificial intelligence could consolidate 
the data from each of these units and, 
when performance boundaries are ex-
ceeded, command an auto-dialer to ini-
tiate an outbound call via a pre-estab-
lished calling matrix until a positive re-
sponse is received. When notified by 
the NT&C system, the technician on 

call connects to the controller via a 
modem and laptop, or notebook com-
puter, and receives the diagnosis. The 
system has completed the technical 
troubleshooting, all the technician need 
do is affect the repair. 

Addressing the issues 
With NT&C, network testing can be 

initiated from a central location and re-
quires, at most, one technician. This is 
in stark contrast to the number of tech-
nicians and time required to just sweep 
existing coaxial plant. Under today's 
preventative maintenance schemes, 
technicians visit properly operating 
equipment more often than not. The im-
proved maintenance efficiencies will not 
only reduce manpower requirements, 
they will also tend to improve the net-
work's reliability. As reliability improves, 
perception of the industry will improve. 
This will create for us the opportunity to 
successfully compete in new market 
areas. NT&C will result in problems 
being identified and corrected without 
the customer having to endure degrad-
ed service. Network telemetry and con-
trol is not just status monitoring, it's a 
systematic approach to address the 
trends influencing our future. CT 

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

.101,./AL LEVEL METER 

Sadelco, Inc 

Comes Complete With: 

LII + 1 dB Accuracy 

D Illuminated Meter 
D Color Coded Dial 

D Electronic Shut-Off 
O Speaker 

D Steel Case 
O Padded Nylon Bag 

D Ni -Cad Batteries 

D Charger 

*812 MHz, Model 7600U 

Tel: 201-569-3323 
75 West Forest Avenue, Englewood, New Jersey 07631 Fax: 201-569-6285 

Reader Service Number 13 
COMMUNICATIONS TECHNOLOGY JULY 1992 53 



Reader Service Number 44 

NEW NCTA 
STANDARDS 
CALL FOR 
PROOF OF 
PERFORMANCE 
TESTING... 

LET US TEST FOR YOU! 
• Sweep, Balance and Proof 
of Performance 
• Fiber Optics 
• Electronic Upgrades 
• Electronic Testing of Cable 
Systems and LAN's 
• Retro-Fit Systems 
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The Proof is in Our 
Performance. 

System 
Performance 

Engineering, Inc. 
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We are fully equipped to perform all 
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Commercial insertion 
(Continued from page 28) 

• Accuracy in processing contracts 
through traffic. 
• Accuracy in spot handling and la-

beling. 
• Accuracy in compiling and OCing 

daily spot reels. 
• Accuracy in spot production with 

attention to client copy, graphics and 
audio levels. 
• Attention to insertion and checking 

as-run logs regularly for missed breaks. 
• Preventive maintenance of inser-

tion equipment including a two-hour 
per week deck and inserter checkout 
for the entire inserter compliment. 
• Daily head cleaning of all playback 

and record decks. 
• Resolution of missed spots with 

make-goods scheduled within 24 
hours. 
• Cooperative traffic-master control 

scheduling "work arounds" when equip-
ment malfunctions occur. 
• Manual editing expertise to cover 

compiler failures or last minute orders. 
• Spot checks of insertion window 

for clean in-out transitions to and from 
networks. 

"Through cooperative 
efforts and a team 
approach, (staff 
members) are able to 
extract efficiencies 
beyond equipment 
capabilities." 

This kind of attention to detail has 
clearly paid off for Warner Cable. With 
comparable quality to network TV, local 
insertion becomes transparent to the 
viewer. Client information is delivered 
as promised — when promised. Thus, 
client satisfaction translates into in-
creased revenue. 

Other insertion systems, particularly 
random access and hybrids, are cur-
rently being used in other markets with 
some success. New traffic systems 
and technologies such as laser disc 
and digital will most certainly raise the 
level of efficiency of local insertion, and 
will be new options to consider. Until 
then, however, Warner Cable is confi-
dent that its staff can continue to maxi-
mize revenue using the existing tech-
nology. CT 
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AsABC. 
All-Inclusive...Siecoes 2001HR High Reso-
lution OTDR features a standard built-in disk 
drive, single or dual wavelength modules, and 
built-in printer. Plus, there's a PC package for 
batch printing. It's EASY to test and document 
your fiber optic system with the 2001HR. 

Basic...The 2001HR is easy to master, has 
a few simple controls, quick dual wavelength 
testing, help screens, and clear operation. Les 
EASY to understand and use the 2001HR. 

Cost-effective...Premium features for a rea-
sonable price makes our OTDR an excellent 
value. ICs EASY to afford the Siecor 2001HR. 

Experiencing the Siecor 2001HR is EASY 
AS ABC. Call us at 800 SIECOR 4 to set up a 
demonstration or get more details. Outside North 
America, contact Siemens A.G. Infoservice, 
143/2295 Postfach, SIECOR 
2348, D-8510 Furth. 
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FOR SAFETY'S SAKE 

The face of OSHA 
The following is the premiere column of a 
new "CT" department. 

By Michael H. Morris 
President. Taylor Morris and Associates Inc. 

s "OSHA" a four-letter word in the busi-
nessman's vocabulary? To some, the 

mere mention of the acronym brings on a 
bout of gritting and grinding teeth, 
clenched fists and a tirade that raises the 
blood pressure a minimum of 50 points. 
However unpleasant OSHA may be, it's a 
fact of life, like death and taxes. A little 
background about OSHA's birth and rea-
son for existence might relieve the agony. 

In 1970, Congress enacted the Occu-
pational Safety and Health Act, which is 
administered by the Occupational Safety 
and Health Administration (OSHA), a divi-
sion of the Department of Labor. The pur-
pose of the act's creation was to impose 
rules and regulations on employers in 
order to curb escalating injuries, illnesses 
and deaths in the workplace. Apparently it 

helped matters, because there was a re-
duction in the rate of occupational injuries 
and illnesses. 

At its inception, OSHA couldn't inspect 
the majority of businesses because of a 
lack of inspectors. Employers were there-
fore required to conduct self-inspections 
(or employ the "honor system.") Then in 
1984, OSHA inspections slowed due to a 
reduction in the number of available in-
spectors. With OSHA's effectiveness 
greatly hampered, occupational illness 
and injury rates again began to climb. As 
a result, history has demonstrated that a 
cause and effect relationship exists be-
tween OSHA enforcement and injuries 
and illnesses in the workplace. 

As boring as statistics are to read and 
digest, they are relevant to the issue. As 
the accompanying table shows, even 
though there were fewer occupational ill-
nesses and injuries in subsequent years 
than in 1975, many more workdays were 
lost. Is the workplace really safer, or are 
the injuries and illnesses more severe? 

Injuries/illnesses in the 
workplace 

Injuries/ Lost 
Year illnesses* workdays* 
1975 9.1 56.1 
1980 8.7 65.2 
1985 7.9 64.9 
1990 8.8 84.0 

*All statistics are based per 100 full-time 
employees. Source: Department of Labor, 
Bureau of Labor Statistics. 

With OSHA clamping down on states 
that have approved OSHA programs, 22 
of 23 states have been given six months 
to comply with federal standards or be 
subjected to federal OSHA regulation 
once again. In addition, in order to im-
prove compliance with the federal stan-
dards, a record number of inspections 
and fines was set in 1991. In 1990, fines 
issued by OSHA were $66.6 million, but 
in 1991, the figure jumped to $91.7 mil-
lion. Why? OSHA is growing teeth, largely 
due to industry's indifference to the health 
and safety of its employees. 
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read articles in newspapers or magazines 
that begin with "OSHA rules to protect 
workers from AIDS, hepatitis ... Workers 
must fight workplace hazards ... Death on 
the shop floor ... Workplace injuries set 
record in 1990." Both headlines and 
statistics give the appearance that indus-
try isn't as safe as it should be. 

How's cable faring? 
What does all of this mean to the cable 

TV industry? Is it a safe industry? Is safe-
ty a viable and working issue in this in-
dustry or is it given mere lip service? 
Based on statistics, the cable industry has 
serious problems that are just beginning 
to be addressed. Consider the following: 

Twenty-eight deaths were reported in 
1991 in the cable TV industry alone due 
to accidents. However, if the total employ-
ment for the telephone and electric indus-
tries is combined and compared to the 
number of employees in the cable indus-
try, the ratio is a whopping 10.67-to-1. 
(This does not include contractors.) A 
valid expectation would be that there are 
more injuries and lost workdays per 100 
full-time employees in the telephone and 
electric industries combined than in cable. 

However, this isn't the case. The cable 
industry has more incidents of illnesses 
and injuries (11.7 per 100 full-time em-
ployees) and lost workdays (96.2 per 100 
full-time employees) than both the tele-
phone and electric industries combined, 
even though these two industries have 
more than 10 times as many employees 
as cable TV! 

Based on the most recent federal 
statistics derived from employer accident 
and injury reports, the cable TV industry 
lost 122,232 man-days in 1990. And 
cable operators wonder why customers 
complain about service and rising costs? 

How does the future appear for this in-
dustry as far as safety is concerned? 
Some cable companies are looking at im-
proving safety in the workplace but many 
times, "how safe" will depend on the cost 
of programs and equipment. Some peo-
ple follow an outdated philosophy: "I'm 
not having problems now and OSHA has 
never inspected me, so why be con-
cerned?" All too often, by the time OSHA 
gets around to inspecting that business, 
someone has been injured or died. The 
cost of a good safety program and equip-
ment is nothing compared to what that 
employer will be facing then. 

More teeth for OSHA 
As far as OSHA is concerned, it's 

going to continue hiring and training com-
pliance officers. Senators Kennedy and 

"glh °flap C 
When you install a Regal Silver Series Trap, you can 

look forward to years of trouble-free perfomunce. 

Count on it! 

No Water Migration 
Thanks to a single 

piece, machined housing 

with r()Ilecl, interlocking 

edge. Instead of "CY rings, 
end pc wts are integral to the 

inner and outer sleeves, and 

sealed with a weather resistant 

adhesive. This design prevents 

sleeve spinning too. 

No Corrosion 
Because the housing is made of nickel 

plated brass. 

Superior EMI Performance 
Due to more metal-to-metal contact in the 

single piece housing. 

Stable Pertormance Across a Full Temperature Range 
With a typical notch depth of better than 65 dB 

from -40° to +140° F. Custom, thermally-stable 

capacitors have been designed for each channel. 

Call 1-800-36-REGAL now 

for your FREE Regal Silver 

Series Trap Sample Kit. REq Al 
TECIIN01.0qiES 

1-800-36-REGAL 
Metzenbaum have a bill in process that 
will beef up OSHA, require mandatory 
safety committees with a specific mix of 
management and employees, and further 
increase the compliance inspection force, 
rates of inspection, citations and fines. 

Already, OSHA is showing evidence of 
its new image. In 1991, a new fine struc-
ture (civil penalty policy) was developed. 
Fines were increased and a seven times 
multiplier was added. Example: A failure 
to post the OSHA 2203 poster is a $1,000 
fine. However, that fine can be increased 
to $7,000. Under certain circumstances, 
that $7,000 fine can become $70,000 if 
the cited problem isn't corrected. Other 

fines can reach as much as $500,000, 
with potential imprisonment as a "bonus." 

In order to maintain a safe and healthy 
work environment, businesses have an 
obligation to comply with the federal or 
state standards in addition to their moral 
obligation to their employees and their 
economic obligation to their stockholders. 
However badly government regulation is 
abhorred, evidence indicates that OSHA 
is here to stay — not because it wants to 
be here, but because industry refuses to 
fulfill its obligations of its own free will. 
Until utopia evolves in the workplace, 
OSHA or some other government entity 
will regulate safety. CT 
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Call For Your 
Free Copy 

The 1992 Budco 
Catalog is packed with more 
products than ever from fine 
names like Aervoe-Pacific, 
Tyton, Multilink, 
Master Lock, 
Redington, Klein, 

Work Area Protection, 
Brady, Cable Pro, Lemco 

Tools and, of course, Budco. 
We'll ship your catalog— and all 

your orders— within 
48 hours. Call for 
your free copy today. 

The Taploa Company. Setting 
udco 

The Industry Standard In 
Drop Markers. 

1-800-331-2246 Ask For Dept. #2072 Fax: 1-918-252-1997 
P.O. Box 3065 TULSA, OK 74101 

NOT SIRCE:f11E 
ON bk%e:d-r:. sTry 
OFF 

SWITCH/11 
144S MU1 HAD 
Su CONTRÓL! 
And control is what Series 3000 and SYNOPSIS is all about. 
SYNOPSIS keeps you on top of program switching with 
easy software control for your Series 3000 Program 
Timer. Series 3000 and SYNOPSIS will give you complete 
control over all your headend switching needs from 
wherever you happen to be. SYNOPSIS is a must for Series 
3000 users and future Series 3000 owners. So turn off 
manual program switching, and turn on SYNOPSIS and 
Series 3000. 

MADE 
* IN * 
USA 

100 HOUSEL AVE LYNOONVILLE NY 14098 •91à. MONROE 
716 765 2254 FAX 716 765 9330 ELECTRONICS 

source book intended to give MSOs in-
formation they will need as they set their 
own priorities and implement programs 
for solving intrapremises wiring prob-
lems, or continue programs they already 
have begun. 

This source book, like the in-
trapremises wiring project in general, 
draws much of its inspiration from the 
telephone industry, Bachman says. In 
the 1980s, the post-divestiture telcos 
formed a non-profit group — Building In-
dustry Consulting Services International 
(BICSI), based in Tampa, Fla. — to edu-
cate people in the telecommunications 
and building industries about proper 
procedures for telephone installation. 
The group conducts a continuing educa-
tion and professional registration pro-
gram for telecommunications designers, 
who can become certified as registered 
communication distribution design 
(RCDD) consultants. The program is 
similar to, but more extensive than, the 
cable industry's own certification pro-
gram conducted by the Society of Cable 
Television Engineers. 

CableLabs' intent, says Bachman, is 
not to dictate priorities, but to provide 
general information that supports indi-
vidual system's efforts, which in turn are 
influenced by cable operating company 
policies as well as by strictly local fac-
tors such as building codes. When a 
home builder comes to a cable operator 
with questions like "How do you want 
prewires done?" and "What product 
specification should I be using for 
prewire box outlets and knockout 
plates?" some cable companies already 
have installation manuals to give them. 
The source book, customized as need-
ed, can play that role for those who 
don't, Bachman says. 

The source book is now circulating in 
topical outline form to member compa-
nies' chief technicians. (As with the final 
report, copies of the outline are avail-
able to the same group.) As planned, it 
brings together into one book "resource 
handbooks" for installers, builders, elec-
trical contractors, home-video customiz-
ers and telecommunications profession-
als. The finished document is scheduled 
to be available by year's end. 

In addition to specific information 
about intrapremises cabling techniques, 
the document "will have information on 
how system operators can set up a 
BICSI-like outreach program in their 
own community," says Bachman. 
One obvious target for information 

dissemination is BICSI's own widely 
used Telecommunications Distribution 
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REPLACEMENT EQUALIZERS 
FOR QUALITY RF SERVICES, JERROLD, 

TEXSCAN / SYLVANIA PATHMAKER AND RCA 

+ NEW + + NEW + 
(450 AND 550 MHz) 

Available in 2 dB Cable Equivalent Increments 
0 to 24 dB Fixed Values 

6.75 
600 MHz COMING SOON FROM QRF PRODUCTION DEPARTMENT 

eittio 
SXP PADS $1.75 

(0 to 20 dB in 1 dB steps) 

PATHMAKER EQUALIZERS 
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(300 through 450 MHz Bandwidths) 

515.00 ea. all values. 

QF F. line Extender Equalizers (Replaces SEE by Jerrold) 
Bandwidths Values: 
220 MHz 330 MHz 6 dB, 12 dB. 18 dB. 24 dB 
270 MHz 400 MHz 
300 MHz 450 MHz $5.00 ea. all values. 

JXP PADS $2.90 
(0 to 20 dB in 1 dB steps) 

Quality RF Services is not a Sales agent for Jerrold Electronics 

QUALITY RF SERVICES, INC. 

FOR SCIENTIFIC ATLANTA 
EQUIPMENT 

SXP-T TOPS $1.75 
(WITH HANDLE) 

PATHMAKER PADS 
$4.50 EA. 

0 to 6dB 
9. 12 AND 15dB 

RCA PADS 
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NaCom 
CATV Outsourcing You Can Depend On 

• Local Installation support with nationwide coverage • 

• Computer Assisted Design/Drafting, Asbuilts • 

• Fiber Design, Engineering, Construction • 

• Upgrades, Rebuilds, Retrofits • 

• DBS, MDU, Audits, Drops • 

* 21 years experience * 

Nationwide Job Sites 
Call 

800/669-8765 

6 REASONS WHY 
CABLEMATIC IS THE BEST 
CORING AND STRIPPING 

TOOL FOR YOU. 

1. Strip stops 
available for 
exact conductor 
lengths 

2. Heat-treated, spiral 
fluted steel coring bit 

3. Tough, color-coded 
plastic cable guide 
sleeve 

Low cost, long life and easy 
blade replacement make this 
tool your best choice for two 
big jobs in one operation. 

4. Ratchet handle and drill 
adapter or 1-handle and 
drill adapter 

5. Durable, precision-
machined aluminum 
body 

6. Replaceable 
sheath cutting 
blade produces 
beveled edge 

The cable tool innovators 
Division of Ripley Company, 46 Nooks Hill Road, Cromwell, CT 06416 

1-800-528-8665 (203) 635-2200 FAX (203) 635-3631 

Methods Manual, in which the topic of 
cable TV installation is addressed in only 
a few pages. The hope is to encourage 
BICSI to make the section much more 
extensive, especially in view of the grow-
ing role of telecommunications profes-
sionals in drawing up specifications for 
integrated voice/data systems in com-
mercial buildings, Bachman said. 

Liaison to other industries 
At the national level, CableLabs plans 

to reach out to key industry groups — in-
cluding BICSI, the Electronic Industries 
Association, the National Association of 
Home Builders, the American Institute of 
Architects and the Telecommunications 
Industry Association. This effort will in-
clude such elements as attendance at 
standards meetings and trade shows, 
trade press articles and seminar packets. 

Paralleling the efforts focused on in-
home wiring, CableLabs also is looking 
into the perils of wiring consumer elec-
tronics retail stores for cable. Specifically, 
in May a CableLabs team began wiring a 
large retail store in Boulder. The result of 
this project will be a document tracing 
step-by-step how the job was done, 
complete with design layout and bill of 
materials. 

The plan is for the store-wiring ac-
count. together with a retailer manual 
written by CableLabs in 1990 (which ad-
dressed some retail store cabling consid-
erations). to be sent to the same 2,800-
name chief technician mailing list receiv-
ing the final report and the source book. 
This also would occur by the end of 
1992, Bachman says. 
A big problem that Bachman would 

like to pursue — subject to members set-
ting priorities — is to open up communi-
cations with big retail stores that today 
are selling items like splitters and cabling 
that are of such low quality that they can 
visibly degrade signals. 

The CableLabs consultants' formal re-
port contends that manufacturers and 
sellers of these after-market products 
"exhibit a 'commodity. high-margin' atti-
tude. The result is often shoddy product, 
limited consumer instructions and scant 
attention to CATV distribution require-
ments." How can the retailers be con-
vinced to go with higher quality gear? 
One idea proposed in the new study is 
developing some kind of "CATV-ap-
proved" label that could be displayed on 
items produced by manufacturers of 
good-quality components. But, so far, 
that's just one of many possible tactics, 
Bachman notes. CT 
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ADVERTISEMENT 

REVOLUTIONIZING TELEVISION AUTOMATION 

Automated A/V Playback 
and Coffee-Making 
By John Gerstenberg 
Applications Engineer 

And Wesley Brown 
Customer Service Engineer 

More Than Just Ad Insertion 
Best known for its random 

access ad insertion capabilities, the 
Adcart Channel Control Unit may be 
overlooked when it comes to some of 
its other useful applications, like auto-
mated program playback on LO 
channels, or Pay-Per-View/Barker 
channels. 

In fact, any television application 
that requires local or remote control of 
A/V sources for automatic playback 
on selected channels, can definitely 
use an Adcart. 

Program Playback 
Playback of programming from an 

A/V source, e.g. VCRs, laserdisc play-
ers, or digital file servers, is the same 
as inserting commercials...the pro-
grams are just longer. An Adcart 
Channel Control Unit (CCU) provides 
all the necessary audio and video 
switching and VCR control required to 
play back programs from up to four 
VCRs, plus four auxiliary inputs, into 
one or two satellite networks. All of the 
switching is performed automatically, 
according to a schedule that is pre-
programmed using a terminal or PC. 

A typical Local Origination chan-
nel might use an Adcart CCU as illus-
trated in Figure 1. Four VCRs can 
provide up to eight hours of continuous 
playback, using two-hour Super-VHS 
tapes. The CCU's four auxiliary inputs 
can support a variety of peripheral A/V 
sources, like a character generator with 
music, a satellite feed, and even a live 
studio feed. 

Switching among these many 
sources can be activated by a real-time 
schedule or event, by encoded tones, 
or manually. Adcart's scheduling flex-
ibility allows you to mix day-parts or 
repeat schedules, black out programs 
or delay events, just by keying in 
simple commands. 

Adcart's schedule processor holds 
16 schedules per channel, containing 
up to 2400 events total. And each 
event can comprise up to eight actions, 
for example, AVS: AUX 1 (switch to 
AUX 1), VCR 1: PLAY, VCR 1: STOP. 
Which means you can schedule two 
week's worth of complex instructions, 
and let Adcart do the rest. 

Pay-Per-View 
Adcart's two-channel support can 

be a lifesaver in a PPV operation, 

Figure 1: Program Playback 
on LO Channel 
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Figure 2: Pay-Per-View/Barker Channel 
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when the show absolutely must go on. 
As illustrated in Figure 2, the CCU's 
second channel can serve as a redun-
dant "fail safe" program source. The 
same movie is scheduled to play on 
both sets of VCRs. If Adcart's auto-
matic video quality sampling feature 
detects any VCR problems or any 
degradation of video quality, it auto-
matically switches to the back-up 
source machines, unnoticed by the 
viewer. 

What's more, the CCU's auxiliary 
inputs are perfect for delivering barker 
information. A character generator 
can display pay instructions and movie 
schedules, while alternating with a 
VCR running movie trailers. 

Even Makes Coffee! 
We learned from one customer 

that the CCU's ability to control exter-
nal devices is not limited to A/V source 
machines. He plugged in a coffee 
maker and scheduled his Adcart to 
brew a fresh pot just before he arrived 
each morning! 

Automation Solutions 
Channelmatic designs, manu-

factures and installs complete auto-
mation systems that improve operat-
ing efficiency and on-air signal quality. 
With a complete line of over 200 
modular units and AN accessories, 
we can enhance your system with 
virtually any feature you could want 
or need. 

If you have an automation appli-
cation that could be simplified by us-
ing an Adcart, give us a call. We'll be 
happy to design a custom solution to 
your problem ...free of charge! 

CHANNELMAT1C 

821 Tavern Road, Dept. CT3 
Alpine, California 91901 
(800) 766-7171 • FAX (619) 445-3293 
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CT's LAB REPORT 

Riser-Bond Instruments Model 1220 TOR 
By Ron Hranac 
Senior Technical Editor 

' ne of the more useful pieces of test equipment a cable oper-
ator can have for routine system maintenance and trou-

bleshooting is a metallic time domain reflectometer (TDR). These 
instruments have been with us for many years, from companies 
such as Biddle, Riser-Bond and Tektronix. Metallic TDRs are 
used to test transmission lines that include coaxial cable, telco 
twisted pair and local area network wiring. 

Time domain reflectometry works on a principle similar to 
radar, with the instrument sending a pulse of some sort through 
the medium being tested. An impedance discontinuity or fault in 
the line will cause all or a portion of the pulse to be reflected back 
toward the TDR, where the pulse's round trip time is measured 
and converted to a distance reading. The accuracy of a TDR is a 
function of, among other things, its "knowledge" of how long it 
should take the pulse to travel through the line being tested. This 
generally requires the user to input the line's velocity of propaga-
tion (VOP) — the speed at which a signal will travel through a 
cable or wire, relative to the speed of light in free space. CATV 
coax usually has a VOP of 78 to 89 percent. 

As a maintenance or troubleshooting tool, a TDR can be used 
to measure the length of a reel of cable, as well as identify open 
or short circuits. Some of the better TDRs (this also usually 
means more expensive) can show defective splices, dents, kinks 
or cuts in the cable, water-damaged dielectric and other 
impedance problems. This caliber of TDR also has the sensitivity 
to show the presence of good splices and various in-line compo-
nents. 

For this month's "Lab Report" we obtained one of Riser-
Bond's new Model 1220 TDRs, a successor to the popular Model 
1210. We looked at it in both lab and simulated field conditions. 

The product 
The Model 1220 is packaged in an impact-resistant plastic 

housing that resembles a small briefcase or camera case. It in-
cludes a pressure release valve below the handle, since the lid 
(when closed) forms an airtight seal. Overall dimensions are 5-
3/4 (H) x 13-3/8 (W) x 12-2/8 (D) inches, and the complete unit 
weighs about 9 pounds. 

Manufacturer's specs for the 1220 

Display 
Horizontal resolution 

Waveform 
Numeric distance readout 

Vertical resolution 
LCD 
Printer 

Vertical sensitivity 
Maximum range 

at .99 VOP 
at .60 VOP 

Distance accuracy 
Output pulse 

128 x 256 pixel supertwist LCD 

Less than 0.25 ft. (0.08 m) 
1 ft. (.1 m) 

14 bits with 108 dots displayed 
14 bits with 192 dots displayed 
>65 dB 

65,000 feet 
35,000 feet 
±0.5 ft. (0.15 m) ±1% of reading 
Negative (<-5.1 volts), selectable 
widths of 2, 10, 100 and 1,000 ns 

Operating power is provid-
ed by a built-in rechargeable 
four-cell 4.4 amp-hour NiCad 
battery pack. You can operate 
it from the external AC charg-
er, but only if the on-screen 
battery condition indicator is 
above the minimum level. 

Standard accessories in-
clude a custom soft-side car-
rying case (Cordura nylon) 
with precut foam inserts, 
BNC-to-F adapter, BNC-to-N 
adapter, BNC-to-alligator clips 
jumper, battery charger, in-
struction manual, thermal 
printer and a roll of printer paper. One additional accessory now 
being shipped with all Model 1220 TDRs is a 20-minute VHS in-
structional videotape that provides an introduction to the product 
and how it operates. 

The 1220's front panel includes a 2-3/4 x 4-7/8 inch dot-matrix 
supertwist LCD with electroluminescent backlighting. The back-
light switch is next to the power switch, and just below the 
switches are the charging and power-on LED indicators, charger 
jack and input/output BNC. To the right of the display is the cover 
plate to the printer's paper well (accessible by loosening a small 
thumbscrew). The built-in printer is just below the paper well, 
along with a paper release lever that is used when loading a new 
roll of paper. In the event you should forget to turn the 1220 off 
after use, a small auto-off switch will do that for you when you 
close the lid. 

Below the display is the instrument's membrane keypad. With 
the exception of backlighting and main power on/off, all TDR 
functions are controlled with one of the 23 membrane "pushbut-
tons" (keys). Riser-Bond has attempted to make the 1220's oper-
ation as intuitive as possible, and this is reflected in the layout 
and labeling of the keypad. The HORIZONTAL ZOOM OUT and 
HORIZONTAL ZOOM IN controls change the horizontal scale 
(the zoom range is 1 x to 2,048x), while the two VERT GAIN keys 
change the vertical scale (and displayed sensitivity) from 1 x to 
128x. The four WAVEFORM POSITION keys move the dis-
played waveform in directions corresponding to the arrows on 
the keys. 

Pressing the AUTO SEARCH cursor key will cause the TDR 
to restart the auto-cursor placement routine, which places the 
two on-screen cursors at the leading edge of the transmitted and 
first major reflected pulses respectively. The distance between 
the two are displayed in meters and feet in the LCD's lower right 
corner. This is handy if you want to quickly check the length of a 
reel of cable or find the first major fault. The other two cursor 
keys are labeled 1st and 2nd. These will place their respective 
cursors at the center screen marker and lock them on the wave-
form (to use this function, you move a point of interest on the 
waveform to center screen, then depress either the 1st or 2nd 
key, depending on which cursor you want to position at the point 
of interest). 

NOISE FILTER manually selects one of five internal filter 
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FIBERTECH 462 GOES 
ANYWHERE FIBER GOES 

RUGGED, 
LIGHTWEIGHT, 
AND PORTABLE 

As your CATV cable plant converts to 
fiber optics, you've got to venture into 
the urban maze and the suburban 
frontier to perform fiber acceptance 
testing. Take the rugged and portable 
FIBERTECH 462 SMARTS (Singlemode 
Attenuation/Reflection Test Set) with you 
for easy and accurate loss and return 
loss measurements, wherever you have 
to go. 

COMPLETE LOSS AND 
RETURN LOSS TESTING 

IN ONE TEST SET 

Optical cable systems and components 
in CA'fV networks can be tested 
accurately from top to bottom with 
these features: 
• Two laser stable optical sources for 

dual wavelength measurements. 
• Easy-to-read backlit LCD. 
• Stored reference for direct loss 

measurements. 
• First connector nulling to isolate 

components for return loss 
measurement. 

• Rugged, weathertight case and 
rechargeable lead acid battery. 

YOU CAN DEPEND 
ON FIBERTECH 

Expect Excellence from ITC's 
FIBERTECH 462 SMARTS. Reliability, 
ease of use, and our 3 year warranty go 
with you anywhere. To find out more, 
write Telecommunications Techniques 
Corporation, 20410 Observation Drive, 
Germantown, MD 20876, or call 801)-
638-2049 or 301-353-1550 (MD). 

t at Techniques 
Telecommunications 

Corporation 
A DYNATECH COMPANY 

. . EXPECT EXCELLENCE 

TIC Sales Companies: In the t It. call (0293) 617700; 

ln France, call (011 f 11.83.00; In Germany, call (06172) 
77055; In Ireland, call (01) 251.355; In Canada, call (416) 

507-111" 
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functions (Average x4, Average x8, Auto Filter, Median Sort, or 
Filter Off). The two keys to the right of NOISE FILTER are VOP 
up and down. These allow the user to change or specify the ve-
locity of propagation by setting the displayed VOP to any value 
from 0.30 to 0.99 (30 to 99 percent) in 0.01 increments. Below 
these keys are CABLE IMPEDANCE (which allows a choice of 
50, 75, 93 or 125 S2 cables) and CONTRAST up and down. 

The keypad includes three waveform keys (STORE, RE-
CALL, and DISPLAY MODE). As shipped, the 1220 has the abil-
ity to store one waveform in memory, and optionally up to four. 
When STORE is pressed, the displayed waveform is stored; it 
can be viewed later by pressing RECALL. When RECALL is 
pressed, the display switches to a split-screen configuration: The 
top half is the previously stored waveform and the lower half is 
the current waveform (real-time). DISPLAY MODE will change 
the display to show the mathematical difference between the dis-
played and current waveform. Pressing it again will show the 
stored waveform full screen, and one more push of the key will 
return to the "live" waveform. As long as the internal batteries are 
in the TDR and have at least some charge, the memory will re-
tain the most recently stored waveform. 

PULSE WIDTH allows the user to select from four available 
pulse widths, including 2, 10, 100 and 1,000 nanoseconds. 
Riser-Bond recommends starting with the 2 ns pulse when 
checking an unknown cable for the first time. The larger pulses 
would be used when less resolution is required or for high atten-
uation or very long cables. 

The last two keys are printer control keys. LINE FEED is used 
to advance the paper and PRINT will print the current on-screen 
display. All printouts include spaces for the TDR user to write in 
the date, time, operator (name, tech number, etc.) and location. 

Besides the waveform, the 1220 prints current instrument set-
tings for VOP, pulse width, vertical gain and impedance. It also 
prints the distance between the cursors in meters and feet, cal-
culated return loss and type of fault (open or short). 

The user-friendly characteristics of the 1220 are carried over 
to the LCD as well. Besides displaying a real-time waveform of 
the cable being tested, the LCD shows the chosen impedance 
setting, VOP, pulse width, battery level, return loss (this is calcu-
lated by the TDR and includes cable attenuation), distance be-
tween cursors in meters and feet, horizontal units/division, and 
vertical gain setting. An area in the upper left of the screen called 
the "message center" provides several TDR and printer status 
messages. 

Many of the 1220's functions are microprocessor-based or 
controlled. For example, when the batteries reach about one-
fourth of their capacity, the printer function is automatically dis-
abled to conserve power, although the TDR will continue to op-
erate otherwise. The microprocessor also detects power or other 
high level signals on the cable and will activate the noise filter 
function (the 1220 is protected up to 400 volts AC or DC). At 
power-up, the impedance and VOP last used are selected and 
an auto search routine is performed. 

Highlights of the manufacturer's specifications are summa-
rized in the accompanying table. Riser-Bond provides a one-
year warranty on the 1220, and at the time of our evaluation its 
list price was $5,195. 

Lab test 
Perhaps the best way to test a TDR is to connect a variety of 

known cables to it and see what it tells you. Following this, vari-
ous simulated faults can be created (at known points along the 
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cable) and the resultant display observed. This is precisely what 
we did. 

The first test was a check o the TDR's capability to accurate-
ly measure a relatively lossy 
length of coax. For this we used 
a new 1,000-foot reel of 
Comm/Scope RG-6 drop cable. 
After setting the 1220's 
impedance to 75 Q and its VOP 
to 0.82 (corresponding to 
Comm/Scope's specification for 
the particular cable we used), 
we connected one end of the 
reel to the TDR. Pressing the 
AUTO SEARCH key resulted in 
the display shown in Figure 1, 
and an indicated length of 987 
feet. This is a little more than 
two feet worse than what Riser-
Bond's worst-case spec says it 
should have indicated, assum-
ing the cable under test was ex-
actly 1,000 feet (we didn't mea-
sure the actual length, but as-
sume Comm/Scope's printed 
length and published VOP are 

Figure 1 
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Figure 2 
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each accurate within 1 or 2 percent). The TDR correctly indicat-
ed both open and short conditions on the far end of the cable. 
We then carefully measured and cut a length of the same reel 

to 25 feet and connected it to the 1220. After pressing AUTO 
SEARCH, we got an indicated length of 25 feet. The next step 
was to cut the cable about six feet from the far end and install F-
connectors and a barrel. Figure 2 clearly shows the location of 
the barrel about three-quarters of the way between the two cur-
sors (after the VERT GAIN was increased to x12). Similar accu-
racy was noted with other manufacturers' types and sizes of ca-
bles (all 75 Q). 

One unusual test was to verify the TDR's ability to detect the 
presence of voltage on the input connector and operate with it 
there. We first applied 12 VDC, and the display's message cen-
ter area indicated "powered cable," and switched the noise filter-
ing on. Next 120 VAC was applied to the connector. The dis-
played waveform was very noisy until the filtering cleaned it up; 
the 1220 faithfully indicated "powered cable" and proceeded to 
operate unharmed. 

Several simulated conditions also were tried, including kinked 
cable, nicked shield and various devices in-line. The 1220 had 
no problem pinpointing kinks, but we could not detect a small 
nick in the cable shield (a leakage detector would have probably 
been better suited for this latter task). Devices installed in the line 
being tested have a variety of effects, including making the 
waveform difficult to interpret. In some cases, you may find (as 
we did) that certain components have an electrical length that is 
greater than their physical length. While it's easy to accurately 
tell where the device is, such a component will make the overall 
cable length beyond the device appear more than it really is. 
Note, however, that this will occur with any TDR. 
We checked all of the TDR's remaining functions and fea-

tures and found them to work as specified. 
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PRODUCT NEWS  g4  

Welded towers 
Sabre Communications Corp. an-

nounced four new solid round welded 
towers. The 3600 SRWD and 4400 
SRWD are designed for use as taller 
structures with heavier loads, such as 
tall AM, FM broadcast, HF, VHF, UHF 
and microwave antennas up to 600 
feet. 

The 2400 SRWD is a medium 
weight, high-strength tower for AM/FM 
and supporting HF, WHF, UHF and mi-
crowave antennas up to 400 feet. The 
1800 SRWD is a lightweight, high-
strength tower for AM/FM, supporting 
HF, VHF, UHF and light microwave an-
tennas at heights up to 300 feet. 

All models are fabricated from struc-
tural steel, hot-dip galvanized and meet 
ASTM specifications. All welding is in 

accordance with AWS. Sabre's assem-
bly hardware is high-strength SAE 
grade 5 or A-325 hot-dip galvanized. 
Member sizes vary with design require-
ments, and 10 and 20 foot sections are 
standard. 
Reader service #207 

Fiber detector 
The LFD-10, new from EXFO, is a 

hand-held live fiber detector that can 
indicate both the presence and direc-
tion of a signal (modulated or CW) or 2 
kHz test tone. It can be used to identify 
spare or marked fibers, compile fiber 
routing documentation, locate faults, 
check continuity and avoid cutting ac-
tive fibers. 

Operating at 850, 1,300 and 1,550 

SAYe n' TO lea 
FOR EXCELLENT SERVICE & GREAT PRICES 
ON A FULL LINE OF EQUIPMENT & CABLE. 

24 HOURS A DAY, 7 DAYS A WEEK, 365 DAYS A YEAR 

le CATV SYSTEMS AND SUPPLIES 1-800-338-9292 

Klungness Electronic Supply 

MEMBER SCTE 

nm through a single head, the LFD-10 
can detect traffic through the acrylate 
coating of a fiber (250 pm, single-mode 
or multimode). It requires no direct con-
nection with the fiber but clips onto it, 
leaving the signal uninterrupted. 
EXFO says the LFD-10 has a high 

sensitivity of -47 dBm at 1,550 nm and 
creates very little loss (1 dB typically) 
when clipping onto the fiber. At power-
up, a self-test routine ensures that the 
instrument functions properly. Single-
handed operation of the unit is possi-
ble. When a signal is present on the 
fiber, the unit emits visual and audible 
indication. The LFD-10 comes with 
case and battery. 
Reader service #206 

Power meter 
Fiber Instrument Sales introduced a 

power meter featuring an all-metal 
case, three-wavelength measurement 
capability and low power consumption 
display. A rechargeable NiCad battery 
system and low power consumption 
red LED are standard. 

Its germanium detector provides 
measuring capabilities in three wave-
lengths — 850 nm, 1,300 nm and 
1,550 nm, and the unit is said to per-
form in temperatures of -20 to 55° C. It 
has a measurement range of -60 to 0 
dBm, and each meter comes standard 
with an interchangeable ST adapter. 
The following accessories are also 
available: ST adapter, SMA adapter 
and FC. D4 and Biconic adapters. 
Reader service #204 

Voltage detector 
Communications Technology Corp.'s 

C9970 voltage detector is a new high-
voltage detection device designed for 

Reader Service Number 61 

70 JULY 1 992 COMMUNICATIONS TECHNOLOGY 



use in the testing of various conductive 
objects that might expose craftspeople to 
electric shock. It is battery-powered, self-
contained and may be hung from a work 
belt when not in use. 

Go/no go safety or warning signals 
are delivered by means of green or red 
LED displays that are said to protect 
the user up to 20,000 VAC RMS or 
2,000 VDC. The voltage detector also 
is available in the 09973 kit that in-
cludes a storage bag, temporary bond, 
ground cord and handbook. 
Reader service #203 

Converter technology 
Anadigics has announced its pro-

duction of a single gallium arsenide 
(GaAs) chip for tuners in cable TV set-
top converters. The integrated circuit is 
said to provide all the front-end func-

tions for the double-conversion, 84-
channel converter. It was designed and 
is produced to specifications set forth 
by Jerrold Communications. 

The new chip is said to replace 
more than 30 discrete components, 
many of which require hand tuning. 
Mixer, oscillator, RF amplifier and auto-
matic gain control functions are includ-
ed in the IC. The component is fur-
nished in a plastic DIP package. 
Reader service #202 

Utility top 
Leggett & Platt introduced its Mas-

terack package, featuring the recently 
introduced Masterlite pickup utility top. 
This heavy-duty top features all-alu-
minum construction for protection from 
the elements. A fully welded frame, 

continuous door hinges, heavy-duty 
latches, stainless steel hardware, tem-
pered safety glass, insulated roof and 
dome light are all standard. The Mas-
terlite top is available for all pickups 
and includes a choice of side and rear 
door configurations. 
Reader service #201 

Fiber identifier 
Noyes Fiber Systems introduced the 

OFI 200 optical fiber identifier for non-
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invasive fiber-optic signal detection. 
During installations, cut-overs, mainte-
nance and restoration, the OFI 200 is 
used to identify optical fibers carrying 
normal traffic, a 2 kHz tone or no signal 
(dark). Used with the Noyes OLS2-
1300 laser source, the OFI 200 is said 
to be the lowest cost, highest perfor-
mance optical fiber identification kit 
available. 
Reader service #200 

Boring system 
Ditch Witch announced the 2/15 Jet 

Trac directional boring system. Installa-

tions made with the compact, dry-bore 
system are said to result in little soil 
disturbance and to require minimal 
restoration. The system is designed to 
make bores from 1.75 to 2.5 inches in 
diameter at distances to 150 feet in 
normal soil conditions. The 2/15 JT 
package is said to be easily maneuver-
able and able to be set up faster than 
wet-bore machines since there is no 
wait for fluid pressure to build. The drill 
stem sections snap together and allow 
a 40-foot bend radius. The power sup-
ply is portable and fits inside a stan-
dard yard gate. The drilling unit, power 
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Ocl. 21 - 23, Denver, CO 

Cable -television's only comprehensive 
conference for technical, management, 
sales and customer service trainers. 

Awell-prepared, productive work force is no 
accident. This conference will help you 

ensure your training programs are both 
meaningful for employees and cost-effective. 
And it takes place at Scanticon Resort — a 
combination hotel and conference center built 
around 33 self-contained, audio-visually 
equipped meeting rooms, first-class 
accommodations, on-site fitness and 
recreational facilities, and four outstanding 
restaurants — all in an inspirational setting near 
the majestic Rockies. 
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days that you'll enjoy — as well as learn from. 

National Cable Television Institute 
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pack and drill stem package are modu-
lar units. 
Reader service #199 

Ladder rack 
Crown Divisions is now offering a 

slide-down ladder designed to prevent in-
juries sustained while reaching for lad-
ders on conventional rooftop carriers. 
Crown claims its product will help prevent 
twisted ankles and knee injuries suffered 
when technicians slip off the rear bump-
er, and back injuries due to overextension 
while reaching for rooftop ladders. 
Reader service #198 

AutoCAD software 
Lode Data Corp. now has available 

two AutoCAD-based software packages 
for CATV design and drafting. Lode Draft-
ing, a "drafting-only" software package, 
provides AutoCAD 11 users with symbol 
libraries and software for drafting base, 
routing, design, power and geography. 

Lode CADD, a combined design and 
drafting package, includes tools for both 
drafting and designing networks as well 
as importing design directly into AutoCAD 
maps. 

The symbol libraries of both products 
are National Cable Television Association 
and Society of Cable Television Engi-
neers compliant. In addition, MSO-specif-
ic (such as Times Mirror and Tele-Com-
munications Inc.) symbols are provided, 
along with other frequently used symbols 
for coaxial and fiber-optic design. Both 
packages are capable of importing Auto-
CAD maps, survey maps and drawings in 
DXF or IGES format (such as those cre-
ated from Intergraph). Complete BOM re-
ports may be sent to a printer, a text file 
or software packages, such as DBase, 
Paradox, Lotus and other data base and 
spreadsheet software. 

Both packages include complete soft-
ware tools for map cutting and splicing, 
automatic and configurable block statis-
tics generation, overnight unattended 
plotting and project management. Both 
packages require AutoCAD release 11 or 
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better running on a PC-compatible 386 
or 486 computer. Support is included 
for both single-monitor and dual-moni-
tor systems. 
Reader service #197 

Waveguide filter 
Delta Microwave has developed a 

new 18 GHz waveguide filter for the 
cable TV market that features high-
temperature stability to eliminate drift. 
The unit combines a low-loss band-
pass filter to reject lower sideband sig-
nals, with a notch filter to provide addi-
tional rejection of local oscillator radia-
tion. 

Delta says its 18.142 to 18.574 GHz 
passband features insertion loss of 2.5 
dB and VSWR of 1.5:1. Rejection is 51 
dB from 0 to 18.033 GHz and 18.874 

GHz, and 80 dB at 18.088 GHz. Other 
features include a temperature range 
of -40 to +70° C, and coaxial SMA fe-
male connectors. 
Reader service #196 

Digital modulator 
Anritsu Wiltron Sales Co. introduced 

the MN3650A/B/C digital modulators, 
providing rt/4 DQPSK and GMSK modu-
lated signals covering 800 MHz to 2.7 
GHz when used with synthesized signal 
generators as the RF signal source. They 
also are said to have a maximum vector 
error of 3 percent RMS and maximum 
phase error of 5° (GMSK) when Anritsu's 
MG3633A synthesized signal generator 
is used as the RF signal source. 

Gaussian filters are incorporated to 
figure GMSK modulation for constant-
amplitude modulation. They also can se-
lect a Bbt product of 0.2 to 0.55 in 0.05 
steps variable in eight steps. This makes 
it possible to compare or simulate vari-
ous types of digital mobile radio equip-
ment. 

The MN3650A/B/C can make mea-
surements for digital communication. 
They have built-in baseband signal 
sources that Anritsu claims can select 
nine types of bit rate in a range of 32 kb/s 

- 
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to 320 kb/s and can generate four types 
of patterns, including the PN9 and PN15 
pseudo-random patterns required for 
modulation. The MN3650C's baseband 
signal sources can select 11 types of bit 
rate in a range of 32 kb/s to 384 kb/s. 

These modulators can produce I and 
Q signals, which are output via I-Q level 
balance and variable offset functions for 
use as a standard I-Q signal generator to 
test and evaluate devices for systems, 
such as a quadratic modulator. The ex-
ternal I and Q signals can drive the built-
in quadratic modulator directly. External I 
and Q signals can be input to obtain digi-
tally modulated wave over the quasi-mi-
crowave bandwidth. The I and Q also are 
input via I-Q level balance and variable 
offset functions. 
Reader service #205 
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BOOKSHELF 
The following is a listing of video-

tapes currently available by mail order 
through the Society of Cable Television 
Engineers. The prices listed are for 
SCTE members only. Non-members 
must add 20 percent when ordering. 

Category V Review Course: Data 
Networking and Architecture — Catego-
ry V Cirriculum Committee Chairman 
Ernie Tunmann presents an overview of 
material covered in this category's 

BCT/E certification examination. (1 hr.) 
Order #T-1047, $35. B-V 

Category VII Review Course: Engi-
neering Management and Professional-
ism — Category VII Cirriculum Commit-
tee Chairman Wendell Bailey presents 
an in-depth discussion of this BCT/E cer-
tification category. (This material is simi-
lar to that in videotape #T-1041, but has 
greater detail.) (2 hrs.) Order #T-1048, 
$45. B-VII 

Signal Leakage Detection — Equip-

CATALOG 
NUMBER DEPTH WIDTH HEIGHT 

"S2096-LP 61/2 " 61/2 20" 

S2096-0 61/2" 61/2 " 23 1/2 " 

S2097-0 81/4" 81/4 " 25 1/2" 

S2098-0 101/2 " 101/2" 44" 

S2099-0 101/2 " 16" 46" 

S2100-0 24" stake & hdwre 

S2100-32 32" stake & hdwre 

S2101-0 42" stake & hdwre 

• Fabricated from heavy gauge zinc coated 
steel. 

• Heavy guage steel padlock hasp and 
knockout provision for keyed cylinder lock 
provided in every box. 

(cyclinder lock can be factory installed if 
specified on order) 

• Now available with environmental green fin-
ish of thermoset polyester powder coating 
which provides the most durable, noncor-
rosive finish available. 

• Most common sizes normally available stock. 
For special requirements please contact your 
distributor for special quotation and prompt 
shipment from our factory. 

(816) 483-5314 
A Subsidiary of tit MILBANK P.O. Box 419028, K.C., MO 64141-0028 

ment used in locating leakage problems 
within a cable system is discussed by 
ComSonics in this video produced for 
SCTE's Product-Specific Tele-Seminar 
Program. (30 min.) Order #T-1050, $30. 
.1r Channel Deletion and Reprocessing 
Networks — Microwave Filter Co. ex-
plains the construction of RF filters and 
their applications in cable system head-
end processing in the video produced by 
Microwave Filter Co. for the SCTE Prod-
uct-Specific Tele-Seminar Program. (30 
min.) Order #T-1051, $30. 

Note: The appearance of the symbol B-
indicates a videotape relating to a certain 
category (noted by a Roman numerals I-
VII) of the BCT/E Certification Program. 
These tapes have been discounted to 
aid candidates for certification in their 
studies. All videotapes are in color and 
available in the 1/2-inch VHS format 
only. Videotapes are available in stock 
and will be delivered approximately three 
weeks after receipt of order with full pay-
ment. 

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 
Mexico: Please add $5 (U.S.) for each 
videotape. Orders to Europe, Africa, 
Asia or South America: SCTE will in-
voice the recipient for additional air or 
surface shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge will 
be collected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

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

A complete listing of SCTE publications 
and videotapes is included in the 
March 1992 issue of the Society 
newsletter "Interval." 
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The Society of Cable Television Engineers proudly presents the latest 
in a series of three-day hands-on technical training seminars: 

TECHNOLOGY FOR TECHNICIANS II 
June 29 - July 1, 1992 

Doubletree at Southcenter, Seattle, Washington 

August 1042, 1992 
Holiday Inn, Richmond, Virginia 
FUTURE 1992 SEMINARS TO BE HELD IN: 

ORLANDO, FLORIDA (SEPTEMBER) 
ALBANY, NEW YORK (OCTOBER) 
DALLAS, TEXAS (DECEMBER) 

Join SCTE Director of Training Ralph Haimowitz 
in covering such important topics as: 

• Mathematics and Measurements • Amplifier Systems 
• Powering • Coaxial Cable 
• CLI Tests and Measurements • System Operation and 
• Common Cable System Faults Maintenance Concepts 
PLUS in the Hands-On Lab: • Spectrum Analysis 

• Signal Leakage Tests and Measurements • System Signal Level Meters 

The SCTE Technology for Technicians II Training Seminar is designed for maintenance 
technicians, chief technicians and system engineers. It offers a combination of comprehensive 

technical theory and actual hands-on training presented in a laboratory environment. 

REGISTRATION (limited to 40 people): 
$195—SCTE MEMBERS 

$235—NON-MEMBERS (includes SCTE membership) 

To make hotel reservations call the Doubletree at (206) 575-8220 or the Holiday Inn at (804) 285-9951. 
Please specify that you will be attending the SCTE Seminar when you call. All reservations must be 

made at least three weeks prior to the event to ensure guaranteed room and pricing. 

If you wish to register, or would like to see TECHNOLOGY FOR 
TECHNICIANS H presented in you area, please fill out the coupon below 

and return it to SCTE National Headquarters. 
Please send me registration materials for the following Technology for Technicians II seminar: 

0 June 29 - July 1, Seattle LI Aug. 10-12, Richmond 0 Sept., Florida CI Oct., New York CI Dec., Texas 

0 I would be interested in attending Technology for Technicians II if it were held in: 

Name:  

Address:  

City:  State:  ZIP: 

Phone:  FAX:  

MAIL TO: 

SCTE 
669 Exton Commons 
Exton, PA 19341 
(215) 363-6888; FAX: (215) 363-5898 
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A SUPPLEMENT TO COMMUK 

Need a vehicle to relate just how well your product works and why the 
cable industry needs it? Promote your equipment and services in CT's 
PRODUCT SHOWCASE — a technological cornucopia featuring the 
tools our industry needs and uses every day. 

Who purchases your equipment? The cable operators who are informed about them. 
It's hard to miss a glossy 4-color promotion that reaches corporate management, 
technical engineering, and marketing personnel with purchasing power. 

CT's PRODUCT SHOWCASE is distributed to more than 30,000 of the leading 
buyers in our industry and is a useful, reliable source of detailed information about 
your products and services. 
We deliver your message with punch!!! 

MATERIALS AND DEADLINES 

Wednesday, July 15 — Early Deadline 
Materials deadline for ads not available on film. Please submit: 

• Text (No more than 75 words for a quarter page ad. Will be faxed once for client 
approval proir to publication) 
• Color photo or transparency 
• Company logo 

Friday, July 24 Final Deadline 
Material deadline for camera-ready ads (Includes b&w or 4-color film, PMTs or 

Quark XPress computer file) 

CT's PRODUCT SHOWCASE: the complete source of communications product 
information for applications, specifications and services. 
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FerroMar-

UPS 
Uninterruptible 

Power Supply 

When the power goes out. 
you can keep on going 
with back-up UPS power 
from Lectro. Today's 
sophisticated equipment 
needs consistent. clean 
power. Each FerroMax 
unit is designed to 
meet your specific needs. 
Whether you need to back-
up One office computer or 
your entire headend. 
there is a FerroMax 
product just right for you. 

Ferrohlas- features: 

• Operating Temperature: 
-30 C to 5SC 

• Battery Run Time. 
30 minutes standard 

• Transient Suppression 
2.000 : I 

• Cabinetry: Rugged aircraft 
grade aluminum 
• 300 VA 5 KVA 

• Two Year Warranty 

"See us at the SCUT: Shaw. 
Booth ssrms1r 

Lectro 
Lao i,nieon h-c 
420 A/m.1:0m 
Num. at 30101 USA 

1-800-551-3790 
Mudd LW 

Model EIN 

ULTRA NARROW 
NEGATIVE TRAP 

Unique new trap circuitry 
provides notch widths 
50% less than the past. 
Less effect on lower and 
upper adjacent channels 
results in higher channel 
usage while preserving the 
lower adjacent channel. 
Immediate improvements 
can be attained on 
marginally trapped 
channels. 

ULTRA NARROW 
POSITIVE TRAPS FOR 
JAMMING CARRIER 

SYSTEMS 

Jamming carrier 
positive traps 
inherently lose some 
video. This new trap 
has a narrower notch 
resulting in less video 
loss and sharper 
pictures. Immediate 
improvement for 
current  systems can bc 
realized while 
dramatically Increasing 
the number of 
positively trapped 

SIDEBAND 
INTERDICTION 

POSITIVE 
TRAPS 

Mudd SW 

This 11011->IMITing CDITICr 

positive trap system 
amplifies the video 
information to produce a 
scrambled picture. Near 
perfect reproduction of 
original video results 
where the new specially 
tuned decoding filter is 
utilized. Channel usage to 
400 MHz and above is 
normal. 

EIGHT POLE 
MULTICHANNEL 
NEGATIVE TRAPf 

Mold ANF 

Eight pole negative 
traps are now standanl 
with Eagle. Incrcaung 
the number of poles 
sharpens band edges. 
reduces bumper 
channel,. thereby 
increasing the number 
of maNe channels 

Phone 315-622-3402 or 800-448-7474 SCTE Booth n 406 

Circle Reader Service Number 100 on the Reader Service Card 
or call your account executive or Charles Castellani 
at 1-800-325-0156 for more information and prices. 



BUSINESS DIRECTORY/CLASSIFIEDS 

California Amplifier 

U.S. manufacturer of; C-Band and Ku-Band LNBs, Feedhorns 
and accessories; Wireless Cable (MMDS) products including 
LNAs, downconverters and the Beambenderr", 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 

New Construction • installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing in Rebuilds and 
Fiber Optic Installation 

Harold BIgham 

(904) 932-6869 

P.O.Box 903 

Gulf Breeze, FL 32562 

We Turn You On 

CIEC•A•T•V 
onnection 
A Female Business Enterprise 

MDIJ Engineering • Audits • Drop Rebuilds 
Trapping • Drop Installation • Pre/Post Wire 

Patricia B. Baldwin, Owner 80 Hwy. 17 S 
(919) 270-3111 Hampstead, NC 28443 

DH Satellite Manufactures high efficient 
spun aluminum antennas that range 

from 60CM(24") to 5M(16') with a large 
selection of heavy duty mounts. 

Delivery & Installation Available 
PLEASE CALL OR WRITE FOR MORE INFORMATION 

DH Satellite 
P.O. Box 239 

Prairie du Chien, Wisconsin 53821 
(800) 627-9443 - Phone (608) 326-8406 

Fax (608) 326-4233 

Professional Cincinnati, Ohio 

Installation & Technical Service, Inc. 
An Engineering Services Company dedicated to: 

• Proof of Performance Tests 
• Sweep and Balance - Splicing 
• Electronic and Underground Upgrades 
• Power Supply Upgrades/Maintenance 
• System Maintenance and Repair 
• Fiber Optics Testing and Activation 

All of our employees are customer conscience, dedicated and experienced 
in State-of-the-Art systems. 

(CALAN and WAVETECH equipped) 800-457-4569 

SAVE YOUR 
MONEY. 

Lower your costs for programming, equipment, 
and service through group purchasing. Join today. 

r'aw 
ClIOPERATIVE INC 

14809 West 95th St. Lenexa, KS 66215 913-599-5900 

CAD 
DRAFTING 
SERVICES, INC. 

• Base Mapping 

• Strand Mapping 

• Digitizing Services 

Contact: 
Charles Wright 
(815) 698-2541 
206 E. Cloke Box 432 
Ashkum, II. 60911 

• As-Built Mapping 

• System Design 

• AutoCad Drafting 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design needs." 
Call for literature. 

E-CABLE, INC. 
A Full Service Organization 

• Aerial/Underground Construction • Rebuilds • Audits 
• Pre/Post Wire MDU & Design • Installs • FIBER & MMDS 
Northern Region Central Region Southern Region 
414-536-8488 901-366-0056 504-733-4037 
Milwaukee, WI Memphis, TN New Orleans, LA 

Quality Service to the Cable Industry 
Call for our Brochure 

P.O. Box 533826 Orlando, FL 32853 
(407) 894-9444 
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Zit 
TCS CABLE, INC. 

TCS CABLE, INC. 
SINCE 197@ 

- 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  

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos IN 46501  

Phone: (219)892-5537 • FAX: (219) 992-5624 

etg ci  1//s/ 0/vs 
"Communication You Can See" 

• C.A.D. Drafting Service 
• Project Cost Analysis 

10102 Hwy. 105 W. 

Montgomery, TX 

77356 

Ill Engineering 
II Construction 

David Christy 
409-588-2099 

519 E. Center 

Sikeston, MO 

63801 

c.Aste TV CONTRACT INSTALLERS, INC. 
iNsTALLERst UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 
Tap Audits 

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

LENNY FISCHER 
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 

TSB " 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

(11'11(1\ II 13 1111 RI 13 I( Al I' ' 

Dickel Communications Co. 
5208 East Hanbury St. / Long Beach, CA 90808 

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

FAX 310-496-4716 
TeL 310-496-0674 

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 CL1 

• CAD Services, Fiber/Coax Design 

• On-Site Project and Engineering Management 

• Quality Service Since 1985 with our In-House Staff 

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

Value Engineering 

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

6280 Senior Circle, Douglasville, Georgia 30134 

ANTENNA, TRANSMISSION LINE, 
AND TOWER SERVICES 

Microllect now- offers the following additional services: 
• Antenna and transmission line procurement 
• Antenna and transmission line testing and troubleshooting 
• Microwave path alignment 
• Tower. antenna, and transmission line inspection 

For more information. contact Nlicrotlect's Marketing Department. 

iMICROFLECT 
3575 25th Street SE • Salem, OR 97302 • P.O.Box 12985 • Salem, OR 97309 

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

FCC COMPLIANCE TESTING 
FIBER OPTIC DESIGN & 

ACTIVATION 
HEADEND OPTIMIZATION 
COMPLETE SYSTEM AUDITS 

AUTOCAD CUSTOMIZED CATV MENU 
& SYMBOLS LIBRARY 

CAD DRAFTING & DESIGN 
STRAND MAP & AS BUILT 

MAP DIGITIZATION & REVISIONS 

coRPoRATE OFFICE 
16051 665-1393 800-292-0126 
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AD INDEX 
It'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 the facing page (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 # 

Ad Systems 26 32 

Anixter 70 88 

Arnco 15,16 14 

ATC 41 85 

Automated Light Tech 42 12 

AVCOM 30 36 

Ben Hughes/Cable Prep 27 32 

Blonder-Tongue 23 27 

Budco 50 60 

Cable Constructors 43,68 12,52 

Cable Security 6 6 

Cable Services Company  24 29 

CableTek Center 10 9 

Cable TV Services/Sawtre 47 56 

Cadco 49 59 

CaLan 28 33 

Channell Commercial 9 8 

Channelmatic  55 63 

Comm/Scope 17 15 

Contec International  64,62 10,71 

Corning Inc 20 20,21 

DX Communications 12 11 

EXFO 22 25 

FM Systems 60 69 

Gould Fiber Optics 40 52 

Ipitek 21  23 

lsowave 58 67 

Jones lntercable 67 85 

KES 61 70 

Metronet Inc  45 54 

Microwave Filter 29 35 

Milbank 65 74 

Monroe Electronics 51  60 

Reader Service # Page # 

NaCom 53 62 

NCTI 63 72 

ONI 5 5 

Optical Cable 19 17 

PFM Electronics 8 8 

Philips Broadband Netoworks 2 2 

Power Guard 7 7 

Power Technology Inc 18 16 

Quality RF Services 52 61 

Regal Technologies 48 57 

Ripley Company 54 62 

Sadelco  13 53 

SCTE 1 75 

Siecor 46 55 

Superior Electronics Group 69 87 

System Performance 44 54 

Telecrafter Products 4 4 

Trilithic  25 31 

Trilogy Communications 3 3 

TTC 56 65 

US Electronics 66 84 

Tu lsat 57,11  66,73 

Wavetek 14,71  13 

Back to Basics 

Avantron Communications 

Cable Leakage Technologies .31  

ComSonics  

Hewlett-Packard 32  

Laser Precision 38  

Lectro Products 35,36  

Matrix Text Equipment 37  

Riser-Bond Instruments 

 39 51 

39 

34 43 

41 

49 

44,45 

47 

 33 42 
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COMMUNICATIONS corresponckng to products of interest! 
Simply circle the number(s) below 

TECI-INOLOGY _ 1 19 38 57 76 95 114 133 152 171 190 

20 39 58 77 96 115 134 153 172 191 

2 21 40 59 78 97 116 135 154 173 192 

3 22 41 60 79 98 117 136 155 174 193 

4 23 42 61 80 99 118 137 156 175 194 

Name   5 24 43 62 81 100 119 138 157 176 195 

Titie(Please specify).. 6 25 44 63 &? /0/ 120 139 158 177 196 

7 26 45 64  Company Name 83 102 121 140 159 178 197 

a 27 46 65 84 103 122 141 160 179 198 
Address  9 28 47 66 .95 104 123 142 161 180 199 

City State ZIP   10 29 48 67 86 105 124 143 162 181 200 

Phone   Date 11 30 49 68 87 106 125 144 163 182 201 
12 31 SO 69 88 107 126 145 164 183 202 

13 32 51 70 89 108 127 146 165 184 203 

FREE INFORMATION 14 33 52 71 90 109 128 147 166 185 204 

Reader Service Card 15 34 53 72 91 110 129 148 167 186 205 
16 35 54 73 92 111 130 149 168 187 206 

July 1992 (Valid until September 1992) 17 36 55 74 93 112 131 150 169 188 207 

18 37 56 75 94 113 132 151 170 189 208 

CT 7/92 - 1 

COMMUNICATIONS Simply circle the number(s) below 
corresponding to products of interest! 

TECHNOLIZIGY 1 - 19 38 57 76 95 114 133 152 171 190 

23 39 58 77 96 115 134 153 172 191 

2 21 40 59 78 97 116 135 154 173 192 

3 22 41 60 79 98 117 136 155 174 193 

4 23 42 61 80 99 118 137 156 175 194 

Name   5 24 43 62 81 100 119 138 157 176 195 

Title(Please specify) 6 25 44 63 82 101 120 139 158 177 196 

Company Name 7 26 45 64 83 102 121 140 159 178 197 

8 27 46 65 84 103 122 141 160 179 198 

Address 9 28 47 66 85 104 123 142 161 180 199 

City State ZIP  10 29 48 67 86 105 124 143 162 181 200 

Phone   Date 11 30 49 68 87 106 125 144 163 182 201 

12 31 50 69 88 107 126 145 164 183 202 

13 32 51 70 89 108 127 146 165 184 203 

FREE INFORMATION 14 33 52 71 90 109 128 147 166 185 204 

Reader Service Card 15 34 53 72 91 110 129 148 167 186 205 
16 35 54 73 92 111 130 149 168 187 206 

July 1992 (Valid until September 1992) 17 36 55 74 93 112 131 150 169 188 207 

18 37 56 75 94 113 132 151 170 189 208 

CT 7/92 - 2 

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 D 
(pie.. pent or typo) 

Name  

Title (phew prnrcr type)   

Company Name  

Address  

City     State  ZIP   

Signature    Date  

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

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

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

(plea- spocity) 

4. Please check the category that best describes your job title/function. 
(Se, 'guru out dale repured) 0 A. Corporate Management 

O B. Management 
1. Are you a member of the SCTE (Society of Cable Television Engineers)? O C. Programming 
Yes 0 No O C Technical/Engineering 

1 0 Vice President 30 Manager 50 Technician 
2. In the performance of my Job, I authorize, specify or recommend 20 Director 40 Engineer 60 Installer 
products and/or services for purchase. 0 E. Sales 
Yes O No 0 0 F. Marketing 

CT 7/92 0 X. Other (please specify)  
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1 BRIDGEPOINT 

COMMUNICATIONS INC 

Coax and Fiber Construction 

Full Installation Services 

Subscriber Audits and Sales 

(214) 617-8888 
DALLAS, TEXAS 

Professional Services 

CONVERTER 
PROBLEMS 

INC. 

If your having problems with your 
converters or problems with your 

repair service, TRY US! 

7 417 ORTHEAST CABLE W2ELECTRONICS, 

JERROLD QUALIFIED 
FACTORY SERVICE CENTER 
Guaranteed High Quality Service 

For flat rate price list, call 

1-800-237-6069 
In Connecticut call: 203-443-7675 

Training 

On-Site 
Cable Television 

Training & Consulting 
Nationally recognized for CATV 

training, Wadena Technical College will 
work with you to develop a training 
program to suit your specific needs. A 
one day seminar to a complete one 
week course can be customized and 
delivered on-site for your company. 
Training topics: Headend Concepts • 
Coaxial Cable Basics • Introduction to 
CATV • CATV Amplifiers • CATV 
Fundamentals • Fiber Optics 
WTC offers quality training at 
competitive prices. Call Doug 

Stromberg, Technical Coordinator, 
for a free quote & informat on packet. 

TECHNICAL COLLEGE  
405 S.W. Colfax • P.O. Box 566 

Wadena, MN 56482 
(218) 631-3530, ext. 259 

C:••••• 
- • — - - 
- 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING 

F to F. N to N. BNC. RCA. F-81 
RG-56 
RG-59 
PG-11 
RG-213 
RG-214 

Belden 
Times 

Comm Scope 
Intercomp 

We will make any cable assembly Quick delivery on all colors and lengths 
Fax (602) 582-2915 PH (602) 581-0331 

335 W. Melinda Drive, Phoenix, AZ 85027 

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 

Health, Safety and Hazardous Materials 
Benefits of a sound health and safety program: 

Reduction of illnesses and injuries Improved employee knowledge 

Reduction of insurance costs Improved productivity 

Reduction of lost time Increased profits 

For more Information contact: 
Taylor Morris & Assoc., Inc. Ph# 303-794-3092 FAX# 303-794-3372 

MILLER CABLE INSTALLATIONS 
Aerial & Underground Installations • Drop Swings / Replacements 
MDU Pre and Postwire • System Audits • Splicing • Trap Changes 

• Courteous Uniformed Installers • SCTE Member 

CRAIG MILLER 2770 Sandhill Rd. 
Fax/Phone (205) 826-3058 Auburn, AL 36830 
Nationally 800-742-5485 

Call for price list 

Software 

IIIIIIIIIMIIIII  

(4941,  

SubTRACKER 
CATV BILLING SYSTEM 

Statements, Database, Reports, IBM Compatible, 
Low Cost, Fast. Ideal for small to medium systems. 

LAN and Mufti-Town Capability. 

Canergy Cable Software 
403-354-2510 or Fax 403-354-8780 
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Career Opportunities Equipment 

FIELD 
SERVICE 
ENGINEER 
(San Diego) 

Join us in San Diego. Apply your 
NTSC and video/audio transmission 
expertise servicing and supporting a 
new commercial scrambler system, 
both by phone and at customer sites 
worldwide. 

Previous experience with Broadcast 
and CATV technologies and mini-
computer operating systems (i.e., 
VAXNMS) is required. Knowledge 
of satellite comm. systems, data 
comm. hardware and video process-
es is desirable. ASET or formal 
training in two of the above tech-
nologies is essential, along with 
computer coursework. 

Duties include troubleshooting, 
maintaining, repairing the systems' 
hardware and software; testing and 
configuring equipment; and conduct-
ing field tests. Travel involved. 

Please mail or fax (619/535-2497) 
resume, including current salary, 
to: Human Resources, 
VideoCipher Division, General 
Instrument Corp., 6262 Lusk 
Blvd., San Diego, CA 92121. EOE. 

VIdeoCIpher Do/151°n 

_UNERAL 
INSTRUMENT 

ELECTRONICS TECHNICIAN 

ChicagoLand Television, a local 

news channel, is seeking a highly 

motivated technician experienced 

in installation, maintenance and 

troubleshooting of television 

studio equipment including ENG 

and microwave gear. Thorough 

understanding of basic electronics 

with a minimum of 5 years 

experience is necessary. General 

radio telephone license required. 

Send qualifications to: 

ChicagoLand Television, 435 N. 

Michigan Avenue, Suite 1 9 0 0, 

Chicago, IL, 6 0 61 1. No phone 

calls please. We are an equal 

opportunity employer. 

We Need: 

We P 
We : 

CATV DATA LINK 
es Inventory Liquidators $$ 
"el!! WANTS !!-

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

IN STOCK REFURBISHED GUARANTEED SPECIALS: 
JERROLD 1LE-300-2W WITH NEW HOUSINGS $90.00 
JERROLD 1LE-400-2W WITH NEW HOUSINGS $100.00 
JERROLD TRUNK/BRIDGER STATIONS 300MHZ $250.00 
MAGNAVOX TRUNK STATIONS 5T300/330 $350.00 
MAGNAVOX LINE EXTENDERS 5LE300/330 $100.00 

S/A 330/400MHZ LINE EXTENDERS $120.00 
NEW 450MHZ SYLVANIA AND TEXSCAN MODULES 
 ASK FOR TONY JONES  

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

FR eh en', SHIPPING 
C S n D 

novox, Jerrold, Scientific-Atlanta 
cesa, Used, In Field) 

.lóp Prices!! 
uy- Repair-Set 
ACHIEVE PEAK PERFORMANCE 

WWI 
ENGINEERING. INC 

1-800-228-0633 FAX: (408) 773-0937 

Emergency Alert 
Systems 

BY 

Idet/oNics 
69 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

(701) 786-3904 
Fax: (701) 786-4294 

PLOW BLADES 
"More $aving$ For You" 

•It's Faster! 
•Lower Machine Costs 
•Less Down Tim• 
•Nationwide Reliability 
•Cuts Restoration 

"Call Now For Free Brochure" 

1-800-383-7569 

ANTHONY'S Manufacturing Service 

ADDRESSABLE 
CONVERTERS 

FROM 
$11.95 

IN S TOCK   

FULLY REMANUFACTURED - 
90 DAY WARRANTY 

List your equipment 
for sale with us — computerized 

Inventory Locater system — 
See our ad In this issue 

CONTEC  
INTERNATIONAL 

I« YORK: 

ROO-W-2M 
RONDA: 

000-7111-221$ 000-614-Ment7 

cIB-tronics. 
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  $109.00 
SA FF 450MHz TA's  $299.00 
SA PP 400MHz BROGR $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 • 614-885-1520 

CUSTOMER SERVICE 
Phone 1-800-3562730* FAX 1-803-439-7518 

get converted! 

• 
ACTV 

Anne's Cable TV, Inc. 
• Quality Converter Repairs 

• Flat-Rate Billing 
• Free Pick-Up & Delivery 
• Buy & Sell Converters 

• Free Offer For New Customer 
(Please Call for Details) 

917 Hillcrest Avenue • Stuart, FL 34994 
(407) 220-6841 • Fax: (407) 220-6840 
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WE NEED SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 
Phone: 208-683-2797 

208-683-2019 
Fax:208-683-2374 

Equipment 
COAST CATV SUPPLY 

IN STOCK 
NEW & REFURBISHED 

Amps, LE's, Taps, Splitters 
Connectors & Headends 

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

We Buy: WANTED 
ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

714-272-2360 Fax: 714-272-3032 

MAIN UNE EQUIPMENT, INC. 
National Distributor for 

PATHMAKER — TEXSCAN 

%VE 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 

INPUT RANGE MODE 

NORM 

MA.TREX XL90 
AUDIO LOUDNESS CONTROLLER 

INPUT LEVEL 

SETUP 

RED =HIGH 

GREEN' OK 
YELLOW. LOW 

• 

DO NOT 
EXCEED 
2SV DC 
INPUT 

Actual Size 

Audio 
Uniformity 
Matrex Industries 

(702) 737-5420 
FAX: (702) 735-8092 

CAUTION... Switching your TV/COM-
PUTER VHF signals with our HI-ISOLA-
TION RELAYS can be habit-forming! 
1P2T, 1P4T, 1P8T, MATRIX RANDOM 
ACCESS; TELE, RESPONDERS; TIMERS. 
Video Audio, RF. HUGE $$ SAVINGS. 
Catalog PH/FAX 818-957-0618 ALAUN 
ENGINEERING, MONTROSE, CA 

HUGHES AML 
Two transmitters for sale 
32 Channel STX 141 
37 Channel MTX 132 

HELICON CORP 
Tom Gimbel 
201-568-7720 

Video Pa • e Generator & Controller $189.95 
Low Cost Hi-Res 

"Video Poster" 
2-240 Char. crawls/ pg. 

Flash, 9 Letter Sizes 

16 Colors,User friendly 
Auto-sequence pages 
Cut & Paste,"WYSIWG" 
4 12:24:30 THURSDAY 3:21:92 . 

RMAV 

%%%%% 1.1 

RMAV" "F" & "RCA' 

31.1:1 

"1;117F'ZIa; "co7tr-ol 

Weather station 

WX1 

ifW 

VIDG 
RAMC 

PK8 

Plugs Into 064 

1541 
DIsk 

Tel 
lure 

'',7ID"; 77:11 

Video -RAMC-

-1 Cable la supplied 

C9MMODORE 64  ' 

qi11111111111P 1  

option 

• — 

1 

Multi Site 
Modem 
Upload & 
Download 

I =MI  

t_ ,- Special Effec •ts 
13MS=M1 
Special Effects 

„...TemprHumidity", 

Modena., -1V3AID:C'g   

r FOMUODORE 64   • 

 I egi§egfile 6  
UninterruptIble PS 

UPS1 

*Hi Res state of the art Video Page Generator 
*Sequence more than 1000 pages (with disk drive) 
*16 colors, 9 sizes, Crawl, Flash, Special effects 
Two (240 letter) variable size crawls per page 
'Accurate real time clock & date any location 
'Autoboots your sequence if power fails 
•Low cost easy to find C64 computer (NTSC out) 
50 Time and date "Macro" event control commands 
'Automate commands & events by time and date 
'Upload & Download pages+commands via modem 
'Controls model "RMAV" & external relays + VCR's 
'User friendly, includes demo disk with help pages 
'Generate NTSC color bars + message crawl lines 
'Model "VIDG" EPROM program cartridge ar)121 

Model • Price • Descri•tion of "VIDG" Video Poster 0 •tions: 
"RAMC"5289.95; "VIDG" inc. Lithium Battery backed 52 page RAM-disk 
"UPS1" $279.90; battery backed switcher eliminate brownouts 
"WX1" $189.95; Weather station (deg. C. & F.) r humidity 
"PK8"" $159.95; controls 8 external relays r 2 "WX1" Inputs 
"1541" $189.95; disk drive stores 1000 or more pages 
"RL4F" $199.95; 4-7511 hi isolation (DC to 600 Mhz) 4X6 switch 
"RMAV"5 CALL; 2 to 8 7512"F" stereo or mono video AXB switches 
"C64" $159.95; Refurbished computer, with power supply 
"Modern"5 89.95; 1200 baud Hayes compatible 

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984 
583 Candlewood St. Brea, Ca. 92621•MastercareVisa*Discover*AmeePO'COD 

Will pay cash for any brand of 
used CARS BAND (12.7-13.2) 
radios, power supplies, dishes 
and waveguide hardware. 

MICRO SUPPLY 

915-685-3000 

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 

Inventory Clearance Sale Pricing 

on Feed-Forward Equipment 
For Sale' in Original Boxes • Manufacture \‘ arraiM 

Magnavox Model Nos. 

8T450HA-High Gain Feed 
Forward Trunk Amp 

6T330-1,, ss er Doubling 
•trunk Amp 

S/A Model Nos. (450 MHz) 

280210-Bridger Amp Module 

372397-Trunk Amp Module 

372398-Trunk \Mil MOCIllit: 

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

COMMUNICATIONS TECHNOLOGY JULY 1992 63 



CALENDAR 

July 
5-8: Colorado, New Mexico 
and Wyoming Cable TV As-
sociations' Rocky Mountain 
Cable Television Expo, Beaver 
Run Resort, Breckenridge, 
Colo. Contact (303) 863-
0084. 
7: SCTE Rocky Mountain 
Chapter seminar, trou-
bleshooting. Contact Patrick 
Kelley, (303) 267-4739. 
8: SCTE Oklahoma Chapter 
seminar. Contact Arturo Am-
aton, (405) 353-2250. 
8: SCTE Magnolia Meeting 
Group seminar, recovering 
cost of cut cables, locating 
utilities and safety in under-
ground construction, Ramada 
Inn Coliseum, Jackson, Miss. 
Contact Steven Christopher, 
(601) 992-4461. 
8: SCTE Snake River Chap-
ter seminar, installation pro-
cedures and troubleshooting, 

.1141.18.11.1.1 
J1.141.1.1..a.a 

J.11.11AAJA 

Weston Plaza, Twin Falls, 
Idaho. Contact Paul Elgeth-
un, (208) 377-2491. 
8: SCTE Oahu Meeting 
Group seminar, basic video 
measurement and spectrum 
analysis, and function/relation 
with CATV interference and 
resolution questions. Contact 
Michael Goodish, (800) 836-
2888. 
9: SCTE Mid-South Chapter, 
BCT/E exams to be adminis-
tered in all categories at the 
technician level and Cate-
gories Ill, IV, V and VII at the 
engineer level, Memphis 
CATV, Memphis, Tenn. Con-
tact Scott Young, (901) 365-
1770, ext. 4150. 
9: SCTE Penn-Ohio Chap-
ter seminar, fiber restoration 
and emergency troubleshoot-
ing, Sheraton Hotel, Warren-
dale, Pa. Contact Bernie 
Czarnecki, (814) 838-1466. 

9: SCTE Satellite Tele-Sem-
inar Program, Video and 
Audio Measurements Part 
Two produced by SCTE's 
Wheat State Chapter. To air 
from 2 to 3 p.m. ET on 
Transponder 6 of Galaxy I. 
10: SCTE Greater Chicago 
Chapter, "A Day at the 
Races" event sponsored by 
the Greater Chicago Chapter, 
Women in Cable and NAMIC. 
Contact Bill Whicher, (708) 
362-6110. 
11: SCTE Big Sky Chapter 
seminar, fiber, new technolo-
gies, fiber plant tour and 
hands-on fiber splicing, and 
Installer and BCT/E Cate-
gories IV and VI exams to be 
administered, Red Lion, Mis-
soula, Mont. Contact Marla 
DeShaw, (406) 632-4300. 
11: SCTE Cascade Range 
Chapter, BCT/E exams to be 
administered in all categories, 

Paragon Cable, Portland, 
Ore. Contact Cynthia Stokes, 
(503) 230-2099. 
11: SCTE Chaparral Chap-
ter seminar, OSHA and 
CATV, and BCT/E exams to 
be administered at both lev-
els in all categories, Albu-
querque, N.M. Contact Rita 
Erickson, (505) 761-6206. 
13-15: Space 2000 satellite 
communications & VSAT 
seminar, technology, applica-
tions and economics, Hous-
ton. Contact (800) 933-4540. 
13-17: ONI Fiberworks '92 
seminar, ONI Training and 
Product Development Center, 
Englewood, Colo. Contact Ray 
Reynard, (800) FIBER ME. 
14: SCTE Chattahoochee 
Chapter seminar, FCC tech-
nical standards and measure-
ments, Holiday Inn, Macon, 
Ga. Contact Hugh McCarley, 
(404) 843-5517. 

UTVP r  

Jed 

CLS ELECTRMIKS 
COMPONENTS CORPORATION 

INTRODUCES the latest line of multi-function remote controls... 

'UTV' Series 

UTV475 
- rp•nporee 

UTV170 
Ponasone Compottme 

UTVBR-82 
.onee, Con•oeee 

UTVH9 
Horn C 

RDTV03 
Z19, 11-, , ,• 

•*All UN' Series remotes operate OEM Converters (all types) & all remote televisions. 

Toll Free: 1-800-283-1792 Dlrect. l-716-839-3803 Foe 1-716-839-3381 

UTV150 
Ponosone C ornpatde 
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14: SCTE Desert Chapter, 
Installer and BCT/E exams to 
be administered, Southland 
Cablevision, Redlands, Calif. 
Contact Chris Middleton, 
(619) 340-1312. ext. 258. 
14: SCTE New York City 
Chapter seminar, consumer 
interface, Time Warner of-
fices, Flushing, N.Y. Contact 
Rich Fevola, (516) 678-7200. 
14: SCTE Delmarva Meet-
ing Group seminar, installer 
level drop standards and 
hardline construction, con-
nectorization and drop-relat-
ed CLI programs, The Hub 
Steakhouse, Dover, Del. 
Contact Linc Reed-Nicker-
son, (215) 825-6400. 
14-15: SCTE West Virginia 
Mountaineer Meeting Group 
seminar, system perfor-
mance testing, Ramada Inn, 
Charleston, W.Va. (14th) 
and Holiday Inn, Fairmount, 
W.Va. (15th). Contact Joe 
Jarrell, (304) 522-8226. 
15: SCTE Appalachian Mid-
Atlantic Chapter, annual pig 
roast and golf tournament, 

Community Center, Scotland, 
Pa. Contact Richard Ginter, 
(814) 672-5393. 
15: SCTE Dixie Chapter 
seminar. Contact Scott 
Peden, (904) 968-6959. 
15: SCTE Great Plains 
Chapter seminar, BCT/E 
Category I, "Signal Process-
ing Centers," and BCT/E 
exams to be administered, 
Courtyard Cafe, Bellevue, 
Neb. Contact Jennifer Hays, 
(402) 333-6484. 
15: SCTE Mount Rainier 
Chapter seminar, La Quinta 
Inn, Tacoma, Wash. Contact 
Sally Kinsman, (206) 821-
7233. 
16: SCTE Central Indiana 
Chapter seminar, BCT/E 
Category V, "Data Network-
ing and Architecture," Indi-
anapolis. Contact Gregg 
Nydegger, (317) 362-6161. 
16: SCTE New England 
Chapter seminar. Contact 
Jeff Piotter, (508) 685-
0258. 
16: SCTE Wheat State 
Chapter seminar, Wichita, 

Planning ahead 
Sept. 9-11: Eastern Cable 
Show, Atlanta. Contact 
(404) 252-2454. 
Sept. 15-17: Great Lakes 
Cable Expo, Cleveland. 
Contact (517) 482-9350. 
Oct. 6-8: Mid-America 
Cable Show, Kansas City, 
Mo. Contact (913) 841-
9241. 
Oct. 13-14: Atlantic Cable 
Show, Atlantic City, N.J. 
Contact (609) 848-1000. 
Dec. 2-4: Western Cable 
Show, Anaheim, Calif. 
Contact (415) 428-2225. 

Kan. Contact Mark Wilson, 
(316) 262-4270. 
18: SCTE Cactus Chapter 
seminar, Installer Certification 
class. Contact Harold Mack-
ey, (602) 352-5860, ext. 135. 
19-21: SCTE Palmetto and 
Piedmont Chapters semi-
nar, new FCC technical stan-
dards, safety training is-
sues/OSHA requirements, 
penalties and labor relations, 

technical training sources 
and PPV technologies/order 
entry and delivery, in con-
junction with the North Caroli-
na/South Carolina CATV As-
sociation joint summer meet-
ing, Hiltonhead, S.C. Contact 
Tod Dean, (919) 662-1489. 
21: SCTE Central Indiana 
Chapter, BCT/E exams to be 
administered, Monticello, Ind. 
Contact Gregg Nydegger, 
(317) 362-6161. 
21: SCTE Southeast Texas 
Chapter, Installer and BCT/E 
exams to be administered, 
Warner Cable office, Hous-
ton. Contact Rosa Rosas, 
(409) 646-5227. 
22: SCTE Bluegrass Chap-
ter seminar, BCT/E Category 
V, "Data Networking and Ar-
chitecture." Contact Liz 
Robinson, (606) 299-6288. 
22: SCTE Golden Gate 
Chapter seminar, FCC sys-
tem proof-of-performance 
and testing, Viacom head-
quarters, Pleasanton, Calif. 
Contact Mark Harrigan, (415) 
358-6950. 

INTRODUCING 
THE MOST 
REVOLUTIONARY 
BREAKTHROUGH 

1111 IN TECHNICAL 
In TRAINING. 

Looking for an effective, cost-efficient way to get 
and keep your staff up to speed? Interactive video 
technical training can help. It could mean fewer 
truck rolls from installer error. Fewer ¡ob-related 
injuries. And increased productivity. 

CALL 1-800-833-DISC 
MIND EXTENSION 
INSTITUTE' 

n WILL YOU MEASURE UP?, 

Cable System Report Card 
Pass Fail 

C/N x 
S/N x 
Levels x 
Response x 
Differential Gain x 
Differential Phase x 

ATC's Tests & Measurements seminar is designed to 
ensure that your staff has the skills necessary to meet 
the proposed new signal quality standards being 
implemented by the FCC. This cost effective, 
"hands-on" seminar can be taught at your location as 
well as at our state-of-the-art facilities in Denver. 

START PREPARING NOW 

[Call Today! (303) 753-9711 
For Pricing and Scheduling Information 

Ask About Our 

m----0- Expo Special Prices -4---in 

elPeu..1ffl ATC National Training Center 

a -3- à 11-1 ,- 2180 South Hudson Street 
A Time Warner Company Denver, CO 80222 
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PRESIDENT'S MESSAGE tultme  

CTE1-1 The melting pot 
By Wendell Woody 
Immediate Past President 
Society of Cable Television Engineers 

Br he uniqueness and greatness of our 
Society is the result of our all-encom-

passing membership base and the lead-
ership it elects. The organizational struc-
ture and procedures detailed by our na-
tional bylaws unite the strengths and pro-
vide the required direction for our Society 
to exist and continue to grow stronger. 

First, it is the diversity of our member-
ship that makes the Society so unique. 
We have members from every technical 
level of knowledge and skill. If we were a 
school Society, our student membership 
would encompass kindergarten, elemen-
tary school, junior high, high school, col-
lege and university students — plus all 
the professors, book publishers and sup-
porting industry trade people. Likewise, if 
we were a church, we would have only 
one Sunday school class that would in-
clude all ages. The SCTE is "the melting 
pot" for our industry technically. We have 
the integration and support of the other 
two major technical groups in our indus-
try (the National Cable Television Associ-
ation's Engineering Committee and 
Cable Television Laboratories) as well as 
a strong working relationship with the 
Federal Communications Commission. 

The majority, approximately 75 per-
cent, of our members come from the 
cable operation ranks. The Society's 
elected leadership follows near the same 
pattern. The 1991/92 national board of 
directors consisted of five vendor repre-
sentatives, eight operator representatives 
and one industry representative each 
from the NCTA and Communications 
Technology magazine, the official SCTE 
journal. The recent 1992/93 elected 
board of directors remains unchanged 
with the mixture of five vendors and 10 
operator/industry representatives. There 
is no mixture dictated by the Society by-
laws. Instead, this excellent representa-
tive ratio is merely the will of the mem-
bership to elect the best candidates to 
serve the Society. 

Size of MSO 
Once again the national board of di-

rectors is unique and fortunate to have a 

variety of representatives from the largest 
operators, medium size operators, as 
well as small system operators. Each of 
these directors has special talents and 
skills that they bring to the Society: lead-
ership skills, management skills, innova-
tion of leading-edge technology, training 
resources, worldwide interfacing, day-to-
day in the field interfacing and some 
even climbing poles and towers regularly. 
Therefore, once again the Society is "the 
melting pot," bringing together all these 
talents so they can be shared with and 
beneficial to all our members. This is not 
merely desired, but reflected in the actual 
working relationships and contributions of 
your current SCTE national board. 

Elected officers 
In the beginning years of the Society, 

the officers were elected from the floor of 
the Annual Membership Meeting. At that 
time those present for the meeting would 
probably represent 75 percent of the total 
membership. Today's Annual Member-
ship Meeting is held during Cable-Tec 
Expo. Even though 25 percent of the So-
ciety's members may attend the expo, 
only 5 percent or less will attend the 
meeting. Therefore, as the general mem-
bership grew, regions were established 
and representatives from each region 
were elected to the national board of di-
rectors by the members in their respec-
tive regions. 

Thereupon, this elected body of repre-
sentatives would elect among them-
selves a chairman, vice chairman, secre-
tary, treasurer, etc. Who better knows the 
capabilities and skills of those who could 
best serve the Society leadership roles 
than this small group of colleagues? You 
are correct, none. Consequently, the So-
ciety has been best served by the voting 
general membership electing its directors 
and letting the qualified board of directors 
select the active leadership. 

Meeting the members 
Fortville, Ind., is its home and its name 

is the Central Indiana Chapter. Geo-
graphical directions for chapter names 
are perhaps not the most picturesque. 
However, attending the recent Central In-
diana Chapter meeting will remain a pic-
turesque event. The registration fee in-

"The uniqueness and 
greatness of our 
Society is the result of 
our all-encompassing 
membership base and 
the leadership it 
elects." 

cluded the SCTE morning training ses-
sion, luncheon and tickets for the Indi-
anapolis Speedway Memorial Day time 
trials, as well as a tour of the garages in 
"Gasoline Alley" in the afternoon. Over 
125 were in attendance, including guests 
from neighboring chapters. We salute the 
officers for a good program: Gregg Ny-
degger, Bob Ralston, Mike Richardson, 
Deanna Christie, Charles Nydegger and 
Scott Widaman. How about a distinctive 
renaming of this chapter, maybe the Indy 
500 Chapter? 

The Heart-of-America Chapter recent-
ly held a coordinated training program 
with the Gateway Chapter. The same 
program and speakers were in St. Louis 
on Wednesday and Kansas City on Fri-
day. The Heart-of-America Chapter also 
announced its completed board of direc-
tors, which includes Don Gall, Ken 
Covey, Bill George, Larry Stiffleman, 
Alan Tschimer and Larry Douglas as offi-
cers. The remaining directors are Russ 
Hamilton, David Clark, Tom Schulle, 
John Giesch and Chris Cooper. CT 
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Hay ____TM will eavel! 

vet 

DIttortInn 

PA WSW 

Precision Automated Remote Testing Goes Portable! 

PORTABLE 
ACCESS 
WORK 
STATIONS 

SPECIOUS CCCCC 

p Fg Pp n Monte •ange rls.t OS, enIti-Spec evel 6-11't 

Sete, Response 
zo Le I Rea mg Intl.) ' 

imencles 

3 10.9*C 185.72 

762430 
-ZO lie 719199 

OOOOOOO 11128011 ZZ33333 44444 555566 
'...n• 124557,57317113 68021611021611021611OZ 78,2502 

.1  716815 

I 

6 81.2/8393 -14117 87.718107 
7 175.262332 -.MI 179.762263 
8 181.239978 -.822 185.739937; 
9 187.262325 -.175  191.7641501, 
18 193.210152 .153 197.748056 ! 
11 199.262311 -.186 203.762211 ; 
12 285.262389 -.191 209.762231 
11 213,739994 -.806 215.710051 

1.199962 -.039 
1.499976 -.825 
1.508658 .859 
1.500068 .069 
1.500811 .015 
1.199931 -.878 
4.199159 -.042 
1.5433176 .177 
1.199901 -.897 
1.199977 -.821 
1.199922 -.079 
4.508860 .861 

Cheetah' Systems, the creators of the Best Automated Remote Testing 
equipment in the industry, is proud to introduce its new Portable Access Work Stations, PAWS:" 

PAWS' has all of the precise frequency, level measuring, data storing and documentation qualities of the 
renowned Cheetah' HE-4650 — now in a portable package. PAWS' may be operated virtually anywhere 
for monitoring and documenting the condition of your plant, and for trouble-shooting CATV systems. 

PAWS' is engineered to provide every cable operator an economical and convenient method to measure 
and document, around-the-clock, information that's necessary for complying with the new technical standards. 

Another work of ART' from the Cheetah' people 

fel le WE MEASURE THE BEST! 
im 

MUM SUPERIOR ELECTRONICS GROUP, INC. 2237 Industrial Boulevard, Sarasota, Florida 34234 
Telephone (813) 351-6700 • Fax (813) 351-9193 
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Lower Maintenance Costs and Improved Customer Satisfaction 
In both new builds and rebuilds, users of the EZF con-
nector system are experiencing a dramatic reduction 
in drop related service calls. RF leak-
age trouble calls resulting from 
improper connector installation and 
corrosion are no longer the single 
most problem in a CATV system when 
the EZF connector system is used. 

PROVEN: Fewer problems occur 
during installation 
• One color-coded connector for 
each cable size minimizes connector 
selection problems. 
• The cable is prepared for installation 
the same way every time with the EZF 
cable preparation tool. 
• Only a 7/16 inch wrench is needed 
for installation. 
• Cassette packaging facilitates 
proper installation and reduces con-
nector loss. 

Atlanta, Georgia 
(404) 840-7901 • (800) 242-1181 

Anaheim, California 
(714) 779-0500 • (800) 854-0443 

Chicago, Illinois 
(708) 350-7788 • (800) 544-5368 

Raychem 

• Immediate inspection for proper installation by 
installers and QC inspectors. 

PROVEN: Fewer problems occur 
during service life 
• A circumferential, environmental 
seal is automatically made at the con-
nector/cable interface during instal-
lation. 
• The EZF sealing sleeve supplied 
with the connector prevents moisture 
penetration at the connector/port 
interface. 
• Material compatibility and corrosion 
resistance are ensured by specially 
selected and tested materials and 
platings. 
• Rugged connector design and con-
sistent installation quality contribute to 
reduced RF leakage and reliable per-
formance. 

Cleveland, Ohio 
(216) 526-0919 • (800) 321-8068 

Dallas, Texas 
(214) 446-CATV • (800) 231-5006 

Denver, Colorado 
(303) 740-8949 • (800) 841-1531 

MEMEL 
CABLE TV 

Iron Mountain, Michigan 
(906) 774-4111 • (800) 624-8358 

Montreal, Quebec 
(541) 636-1421 • (800) 561-9710 

Seattle, Washington 
(206) 838-9552 • (800) 438-9290 

Toronto, Ontario 
(416) 507-6226 • (800) 665-1482 

Vancouver, British Columbia 
(604) 276-0366 • (800) 663-7995 

Wharton, New Jersey 
(201) 328-0980 • (800) 631-9603 
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