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SAlpha has be-
come the world-

wide leader in cable power 

for one simple reason— 

Alpha works. 

Reliability. 

Alpha gained its reputation 

and status as world leader by 

building reliable standby 

power. Even though we 

have introduced dozens of 

major power innovations, 

we're proud to say our 

most important inno-

vation is restoring 

meaning to the word 

reliability in cable 

power. 

41. 

Functionality. 

Alpha has stayed ahead of 

the cable power curve by 

introducing major innova-

tions in cable power such as 

Alpha's AM 

Power Module is 

the work-horse of 

cable power with 

a record of relia-

bility unmatched 

in the industry. 

software controlled status 

monitoring, the Amp Clamp 

lightning-strike surge sup-

pressor, temperature com-

pensated battery charging, 

and much more. 

Product Spectrum. 

We're continuing to intro-

duce new products to help 

meet the cable power needs 

of today and tomorrow. 

Products for every type of 

distribution system—tradi-

tional, fiber-to-the-feeder, 

ALPHA WORKS... 
AND WORKS... 

AND WORKS... 
or hybrid. And products 

that keep all your vital 

equipment running includ-

ing office computers and 

telephones, pay-per-view 

systems, and head-end sig-

nal processing equipment. 

Alpha. The Company 

That Works for You. 

Alpha's customer support is 

based on the idea that your 

problem is our problem. 

Take batteries for example. 

When we found that our 

customers were receiving 

batteries from aged ware-

house stock, we made ar-

rangements to provide bat-

teries direct from 

the manufac-

turer. The result: 

maximum ser-

vice life. It's one 

little thing, but it 

shows we're 

committed to 

backing you up. 

Alpha Works. 

Alpha works to provide 

reliable power products, 

designed to do more for 

you than you ever thought, 

and to solve more power 

problems than you knew 

existed. Alpha works, be-

cause the people of Alpha 

are committed to backing 

you up completely. 

Alpha's family of products provides a full range 
of reliable power systems ranging in output from 4 
Amps to 20 Amps. 

Alpha Technologies-
3767 Alpha Way, Bellingham, WA 98225 
Tel: (206) 647-2360 FAX: (206) 671-4936 
5700 Sidley Street, Burnaby, B.C. V5J 5E5 
Tel: (604) 430-1476 FAX: (604) 430-8908 

Sales offices also in Germany, England and 
the Middle East. 

ALPHA TECHNOLOGIES 

We're Here to Back You UPTM 
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S O Drop Cable Created For The 

Most Valuable Performance 

The hallmark of excellence in drop 

p 
of the name MVP! Quality drop cable that 
erforms outstandingly, day in and day out, 

achievement! This results in cable worthy 
cable is teamwork, driven by technical 

under the toughest conditions. MVP Drop 
Cable sets new industry standards for all its 

competitors to try to meet. This Trilogy challenge 
is your gain! Yes, Trilogy technology now brings 

you a new quality star in drop cable to meet your 
most demanding communication needs. 

Nothing escapes Trilogy's advanced approach - from 
expert selection of raw materials to rapid delivery of its 

finished product. 

For the Most Valuable Performance, insist on Trilogy. 
The Quality Driven Drop Cable! 

Quiz 
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Call or write for free sample and brochure: 

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

800 874-5649 601"732-4461 Reader Service Number 3 
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You'll like it today — and love it forever 
Simplify drop installations today, and stop cable damage forever. 

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

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

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

Frusim.à 
Products creatively designed for the cable industry 
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Optical Network The following highlights are from 
Optical Networks International's 
quarterly newsletter. 

News 

• ONI's new architecture extends fiber's reach 
ONI has developed a new fiber architecture designed to cost-effectively drive fiber deeper into cable systems. 
The Star-Star-Bus-500 (SSB-500) is a migratory architecture that enables operators to build cable plant 
today serving 500 homes per node at cost parity with FTF systems serving 2500 homes per node. The 
SSB-500 positions cable systems for introduction of new services with extensive interactive requirements. 
(Visit ONI's Booth #1614 and see related story in the May, 1992 issue of CED) 

• AT&T to stage digital compression theater 
AT&T will be unveiling its NTSC digital compression system at the May NCTA show in Dallas, with 
a demonstration in AT&T's new digital compression theater. AT&T's digital compression system was 
first announced to CableLabs in a response to their RFP on digital compression. 
(Visit the AT&T Theater at Booth #1623.) 

• Alternate Access and Digital Transmission presentations at NCTA 
Be sure to mark your show calendar for these important technical sessions: 

Monday, May 4 3:15 p.m. Technical Implications of Alternate Access 
Andy Paff, ON! 

Wednesday, May 6 9:00 a.m. Digital Transmission Fundamentals for Cable Engineers 
Ed Callahan, ANTEC 
(Carl McGrath, AT&T, co-author) 

• ONI demos new automated fusion splicer 
ONI will be demonstrating the new Type-35SE fusion splicer from Sumitomo at the May NCTA show. This 
latest version of fusion splicers reduces splicing time and provides newly automated functions which ensure 
quality splices every time. The Type-35SE features an enhanced user interface, automatic atmospheric arc 
compensation, electrode monitoring and self-diagnostics. 
(See a demonstration in ONI's Booth #I614) 

  o. N o ttectx.. 

out, r frrrrel 

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 ONE at: 303-694-0127. 

AT&T 
Technology 

inlegret0. 

Name   

Title   

Company   

Address  

City     State Zip  N'TKAL 
KS-

Phone ( )  / • 800•FIBER•ME 

See us at the NCTA Show, Booth #1614. Reader Service Number 5 
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Stop The Thieves And You'll Stop 
Signal Leakage In MDU's. 

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

But if you install The Beast - high 
security apartment box with our 
exclusive SuperLock, you turn thieves 
and vandals into revenue generating 
subscribers. You also cut down on 
your 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 

able Security 
801 Fox Trail 
P.O. Box 2796 

Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTER 

PAC attack 
According to a recent edition of 

Denver's Rocky Mountain News, 
the CATV industry has contributed over 
$2 million to government officials dur-
ing the last seven years through a vehi-
cle known as political action commit-
tees (PACs). I hadn't given much 
though to the PAC process since a 
number of years ago when some of us 
in "key" positions in a corporate office 
were solicited to support the process. 
While the pressure to contribute was 
subtle, my decline to do so was equally 
subtle. 
I personally do not believe in PACs, 

since I feel they are nothing more than 
an attempt to buy influence. Call me old-
fashioned or even idealistic, but I think 
our elected representatives should be 
voting the will of the public, not the de-
sires of special interests and lobbyists. 
Granted, some will say the cable indus-
try's PACs are necessary to ensure that 
cable legislation remains generally favor-
able, or maintain "access" to those in 
Washington. 

Nonsense. Since when should we 
have to pay to maintain access to our 
elected officials? As for unfavorable 
cable legislation (read "re-regulation"), 
who do we have to blame but ourselves 
for this one? First of all, had our rates 
and quality of service managed to stay in 
line after deregulation, we probably 
wouldn't have unfavorable legislation to 
worry about. Second, our industry was 
regulated for a lot longer than it has 
been deregulated and I seem to recall 
rather rapid growth during that time. 

But back to PACs. Our industry's $2 
million since 1985 represents a pretty 
small piece of the PAC process. Accord-
ing to the News article, PACs contribut-
ed more than $160 million to congres-
sional candidates in 1990 alone. During 
the seven-year period mentioned in the 
article, telco PACs gave a little over $9 
million, and TV/radio PACs lined up with 
just under $1 million. 

It's interesting that the subject of PAC 
money should come up during an elec-
tion year, especially a year that has al-
ready seen a lot of problems with the 
House bank scandal and other financial 
controversies. This whole mess has 
shown that money tends to drive way 
too much of our national policy. 

"Some will say the 
cable industry's PACs 
are necessary to en-
sure that cable legis-
lation remains gener-
ally favorable, or to 
maintain 'access' to 
those in Washington. 
Nonsense." 

I haven't been too keen on our na-
tional politics for a long time. I lodged my 
own miniprotest years ago by not regis-
tering with any political party. My voter 
registration reads "unaffiliated," but yes, I 
do exercise my right to vote (except in 
election primaries, where unaffiliated vot-
ers are not allowed to vote). I'm one of 
those radicals who supports term limita-
tions, too. I say, let's do away with ca-
reer politicians. 

For that matter, we now have the 
technology to put the vote on almost ev-
erything — including proposed legisla-
tion — directly in the hands of the gener-
al public. When our founding fathers cre-
ated the system we have today, the pub-
lic didn't have telephone, radio, televi-
sion, CATV or personal computers. I get 
tired of the argument that we elect our 
officials to vote on our behalf. When was 
the last time your congressman asked 
you how he or she should vote on a par-
ticular issue? No, it's the lobbyists and 
special interest groups — including 
PACs — who determine the outcome of 
most legislation, not you and me. 

Ronald J. Hranac 
Senior Technical Editor 
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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 

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 
GUARD 

Reader Service Number 7 

FAX 205-742-0058 

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

CATV Repair 
of Headend and Line Equipment 

PEN1 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 SCIT:* 

Ur OLSON TECHNOLOGY 
INCORPORATED PFM Electronics is a distributor ofOlson Technology Inc. headend equipment. 

RAT OUT 
BETTER! 

SPI-1710 

Channell's SPH Signature 
Series are the best CATV enclo-
sures ever created. They feature 
thirteen new benefits not found 
on our CH 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 
,'.0.0FRCIAL 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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QR® WORKED 
HEN OTHERS 

AILED. 

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

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

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

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

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

ing the QR installation in Sudbury It's free for the asking. Simply contact 
your nearest Comm/Scope representative or call us at (800) 982-1708 
or (704) 324-2200. 

Comm/Scope,Inc. 
THE Cable in CableN 
Comm/Scope, Inc., PO. Box 1729, Hickory, NC 28602. 

Phone (800) 982-1708 or (704) 324-2200. 
Fax: (704) 328-3400. 
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NEWS 

National Show 
technical agenda 
DALLAS — The National Cable Televi-
sion Association's show is being held 
here from May 3-6. The following is a 
listing of the times and specific loca-
tions of tech sessions, seminars and 
meetings to be held in the convention 
center. 
• Monday, May 4 tech sessions: 

"HDTV/ATV — The big picture" (12-
1:15 p.m., West Ballroom A); "Optimiz-
ing fiber technology for cable" (12-1:15 
p.m., West Ballroom B); "Advances in 
fiber technology" (1:30-2:45 p.m., West 
Ballroom A); "Flexible network architec-
tures — Safeguarding cable's future" 
(3:15-4:30 p.m., West Ballroom A). 

As well, the NCTA Engineering 
Committee Signal Leakage Subcom-
mittee meeting will be held on Monday 
from 4:30-6 p.m. in Room N217. 
• Tuesday, May 5 tech sessions: 

"Digital techniques and applications — 
audio and data" (10:30-11:45 a.m., 
West Ballroom A); "Improving the 
cable-consumer electronics interface 

— Issues and hardware" (12-1:30 p.m., 
West Ballroom A); "Real-world solu-
tions to outage problems" (12-1:30 
p.m., West Ballroom B); "Winning pa-
pers from signal security competition" 
(12-1:30 p.m., West Ballroom C); "Digi-
tal systems techniques and perfor-
mance" (2:30-3:45 p.m., West Ballroom 
A); "Meet the FCC staff" (2:30-3:45 
p.m., West Ballroom D); "High-speed 
digital transmission for CATV" (4:15-
5:30 p.m., West Ballroom A). 
• Wednesday, May 6 tech sessions: 

"Cable systems or networks — What 
are you building?" (9-10:15 a.m., West 
Ballroom A); "The new technical stan-
dards: A sharper image" (9-10:15 a.m., 
West Ballroom B); "Advances in condi-
tional access and consumer electronics 
capability" (10:30 a.m.-12 p.m., West 
Ballroom A); "Headend operations" 
(10:30 a.m.-12 p.m., West Ballroom B). 

Also, two tech seminars will be held 
3-4:30 p.m. on Wednesday in the 
Lower North Meeting Rooms: "Basic in-
troduction to digital applications" and 
"Implementation of the new technical 
standards." 

HDTV: One demoed, 
one being tested 
WASHINGTON, D.C. — General In-
strument's DigiCipher and partner Mas-
sachusetts Institute of Technology re-
cently conducted the "world's first" all-
digital transmission over-the-air and via 
cable for lawmakers, the FCC and the 
press. 

At local public station WETA, a digi-
tal HDTV video recorder rolled at the 
transmitter site, the signal went out 
over normal bandwidth, and the broad-
cast was received, decoded and dis-
played on HDTV monitors located in 
the U.S. Capitol connected to off-air 
antennas and Congress' cable system. 
Meanwhile, District Cablevision also 
picked up, monitored and evaluated 
the transmission. 

In Alexandria, Va., Zenith Electron-
ics and AT&T's all-digital HDTV sys-
tem, Digital Spectrum Compatible 
HDTV, is being tested at the Advanced 
Television Test Center. It is the third of 
five HDTV systems to undergo the bat-
tery of tests. 

WHY ARE THESE GUYS SO 
HAPPY ABOUT FIBER OPTICS? 

THEY JUST SAW 31VI FIBER PRODUCTS 

IE:=23TM 
ENGINEERED TO MAKE THE DIFFERENCE 

P.O. Box 955, Elyria, Ohio 44035 
Office 8 Plant (216) 324-4941, Fax 0 (216) 324-4947 

loll Free Nationwide 1-800-678-4510 

CALL US FOR MORE INFORMATION 
(216) 324-4941 

Innovation working for you - 

aM 
Worldwide Sponsor 1992 Olympic Gdrrl, 

10 MAY 1992 
See us at the SCTE Show. Booth 652-654. Reader Service Number 11 
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Perfoimance That 
Eclip es All Othersa 
Look up to DX for the highest level of quality. 

reliability and performance under the sun. 

Now with VideoCipher Il Plus. the new DIR-647 

features advanced IRD technology delivering the 

finest CATV broadcast quality pictures possible. 

For a clOser look contact your DX representative 

today at Dk Communications, Inc.. 10 Skyline Drive. 

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

DX 
ANTENNA 

See us at the NCTA Show, Booth #1245. Reader Service Number 12 



CableLabs files 
complaint to ATSC 
WASHINGTON, D.C. — Cable Televi-
sion Laboratories' general counsel filed 
a letter of grievance to the Advanced 
Television Systems Committee, which 
has a subgroup for creating a voluntary 
standard for a ghost-cancellation refer-
ence signal. 

The complaint concerns the editing 
of the six-page report CableLabs sub-
mitted to the ATSC highlighting the 
Labs' view of the ghost-cancelling test 
procedure and test results. According 

to the letter, the ATSC edited Cable-
Labs' submission "without the autho-
rization of CableLabs, and in spite of its 
direct objection." The letter goes on to 
say "the editing done distorts the intent 
and meaning of CableLabs' report." 

Galaxy V launches 
LOS ANGELES — Eight days following 
its March 13 launch, Galaxy V, Hughes 
Communications' next-generation 
cable-dedicated satellite, was success-
fully deployed in geosynchronous orbit. 
Galaxy V's final birth is at 125° WL. As 
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Povvor Tochnology Inc orpc»ratecl 
Address correspondence to: Box 191117 Little Rock, Arkansas 72219-1117 501-568-1995 
Plant location: 7925 Mabelvale Cutoff Mabelvale, Arkansas 72103 Fax 501-568-1994 

well, Hughes' Westar V satellite was 
set to end service on May 1 and subse-
quently be retired. (For a list of the pro-
grammers set to occupy Galaxy V 
along with a wall chart of the latest 
data on U.S. C-band birds, see last 
month's issue of CT, page 45.) 

In other Hughes news, the company 
contracted with Thomson Consumer 
Electronics and News Datacom to pro-
vide the transmission system, encryp-
tion system and initial consumer re-
ceiving units for its DirecTv entertain-
ment distribution system. According to 
Hughes, the system will be capable of 
providing over 100 channels to 18-inch 
antennas installed at consumers' 
homes across the country in 1994. 

TCl/McCaw do PCS trial 
ASHLAND, Ore. — TCI and McCaw Cel-
lular began a market trial of a residential 
microcellular service here. The trial, pro-
moted as the Ashland Personal Tele-
phone Service, is said to be the first in the 
country to sell a combined residen-
tial/local wireless service to the public. 

The test is set to last six months and 
200 area residents are participating. 
They will be able to make and receive 
calls to and from anywhere in the 
greater Ashland community. 

Magnavox 
changes name 
MANLIUS, N.Y. — Magnavox CATV 
Systems changed its name to Philips 
Broadband Networks Inc. as of April 6. 
The change was said to reflect "en-
hanced commitment from its parent 
company, Philips N.V." (Magnavox 
CATV has been a division of Philips 
since 1974.) The Magnavox name, 
however, will not become a CATV label 
of the past; PBN's distribution products 
will continue to bear the Magnavox 
moniker. 

Pico sues over 
patent infringement 
LAKEVIEW TERRACE, Calif. — Pico 
Products announced it's suing North-
east Filter Co. for breach of contract 
and patent infringement. Pico says 
Northeast's license under Picos patent 
to make and sell certain encoding and 
positive trapping devices had been ter-
minated for failure to pay royalties. As 
well, a license agreement under the 
same patent with Arrow Communica-
tions Labs has been terminated. Eagle 
Comtronics and Production Products 
are still authorized to use Pica's patent. 
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SCTE NEWS  CTE.-1  
Society elects 
new board members 
EXTON, Pa. — March 28, 1992, marked 
the official closing of the Society of Cable 
Television Engineers' annual election to 
fill empty seats on its 1992-93 board of 
directors. The results of this year's elec-
tion are as follows: 

At-Large: Tom Elliot, Tele-Communica-
tions Inc., representing the entire United 
States 
Region 3: Norrie Bush, Columbia Cable, 
representing Alaska, Idaho, Montana, 
Oregon and Washington 
Region 4: Wayne Hall, Warner Cable, 
representing Oklahoma and Texas 
Region 5: Mark Wilson, Multimedia, rep-
resenting Illinois, Iowa, Kansas, Missouri 
and Nebraska 
Region 7: Terry Bush, Trilithic Inc., rep-
resenting Indiana, Michigan and Ohio 
Region 8: Jack Trower, WEHCO Video, 
representing Alabama, Arkansas, 
Louisiana, Mississippi and Tennessee 
Region 10: Mike Smith, Adelphia Cable, 
representing Kentucky, North Carolina, 
Virginia and West Virginia 

Region 12: Walt Ciciora, Ph.D., 
American Television & Communica-
tions, representing Connecticut, Mas-
sachusetts, Maine, New Hampshire, 
New York, Rhode Island and Vermont 

They will join the following seven 
SCTE board members currently serv-
ing their 1991-1993 terms: 

At-Large: Wendell Bailey, National 
Cable Television Association, repre-
senting the entire United States 
At-Large: Richard Covell, Texscan, 
representing the entire United States 
Region 1: Tom Elliott, Catel, repre-
senting California, Hawaii and Nevada 
Region 2: Ron Hranac, Coaxial Inter-
national, representing Arizona, Col-
orado, New Mexico, Utah and 
Wyoming 
Region 6: Rich Henkemeyer, 
Paragon Cable, representing Min-
nesota, North Dakota, South Dakota 
and Wisconsin 
Region 9: Jim Farmer, Scientific-At-
lanta, representing Florida, Georgia 
and South Carolina 
Region 11: Diana Riley, Jerry Conn 

Associates, representing Delaware, 
Maryland, New Jersey and Pennsylvania 

In addition, the referendum vote 
proposed by the board of directors to 
change the titles of the Society's offi-
cers passed. 

Fake ballots 
caught in election 
EXTON, Pa. — Unfortunately, a prob-
lem was recently detected with this 
year's Society of Cable Television Engi-
neers election. DLS Accounting Ser-
vices, the accounting firm retained by 
the board since 1987 to tabulate nation-
al elections, discovered fraudulent bal-
lots among the legitimate votes using a 
security process initiated several years 
ago by SCTE national headquarters. 

After consultation with SCTE's attor-
ney, DLS began working with paper ex-
perts at the print shop that produced the 
election package to carefully examine 
each ballot in order to purge the elec-
tion of invalid votes. This separation 
was accurately accomplished by com-
paring the differences in ink density, 

NICE 
SPIKE! 
Orionics/Aurora FW-310 
automatic fiber optic fusion 
splicers... 
The new connection for field proven, 
reliable, low loss splices — anywhere! 
Aurora Instruments now builds, sells, and sup-
ports the popular Orionics FW-310, the ad-
vanced fusion splicer from the originators of 
fusion splicing technology. Consider these 
outstanding advantages: 

• Negligible light loss— <0.028 dB average 

• One-button operation aligns, gaps. fuses 

• Programmable for up to 20 fiber profiles 

• Portable, rugged carrying case with three 
power sources — rechargeable NiCads, 
120 VAC and 12 VDC 

• Satisfaction guaranteed service/support 
program includes training, warranty, re-
pairs, technical/applications assistance 

convenient, easy to view 45X display 
provides a bright, sharp view of the 
fibers during the splicing process 

Contact us today for full technical details. 

ORIONICS 
AURORA INSTRUMENTS, INC. 

Dublin Hall. Suite 402 • 1777 Sentry Parkway West • Blue Bell, PA 19422 
Telephone: 1215) 646-4636 • Fax: (2151 646-4721 
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Knock echoes clean out of your system! 
Until now, cable operators had to fight with 

the positioning of their antennas and ci lay lines to 
stop echoes from impairing their ustomer's 

television reception. The VECTOR' ideo Echo 

Canceler from Philips Broadban4 Networks 

changes that by knocking out even c mplex echo 

artifacts from off-air channels quickly, conomically 

and reliably. 

Based on a revolutionary new te hnology and 

manufactured in the USA by Philips Broadband 

Networks, VECTOR utilizes a urique "Ghost 

Cancelation Reference" (GCB) signal. Declared the 

clear winner and undisputed champion in recent 

field tests conducted by the NAB, the Philips GCR 

took on the challenge to clean up ghosted signals 
better than all contenders. 

With up to seventy-five percent of TV viewers 

currently experiencing some degree of ghosting, 

1111.11111111111 
I 

Test image with two multipath distortion echoes 

Philips Broadbi nd Networks, Inc. 

VECTOR is destined to become a heavyweight 

champion of picture quality improvment in your 

headend. It operates automatically, continuously 

and spectacularly allowing you to provide your 

subscribers with much higher quality, ghost-free 
signals. 

So, if you've been hit by customers 

complaining of ghosting, strike back! Ask your 

Philips Broadband Networks representative about 

our newest Technical Knock Out ... 

... The VECTOR Video Echo Canceler. 

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 

Call 1-800-448-5171 (in NY State 1-800-522-7464) 

Test image with echo cancellation 

911111111 

PHILIPS 
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print quality and raw paper stock. As a 
result, DLS and the print shop provided 
SCTE's board of directors at its March 
23 meeting with written testimony of 
their evaluation process, which resulted 
in a calculated accuracy exceeding 99 
percent. 

Upon carefully reviewing the testimo-
ny and also establishing that all individ-
ual elections were decided by differ-
ences outside this possible margin of 
error, the board voted to certify the elec-
tion. (All candidates currently on the 
board abstained from the vote.) It was 
only then that the preliminary standings 
of the candidates running in the election 
were announced. The board then voted 
unanimously to conduct further investi-
gations to identify the individual(s) re-
sponsible. It also directed the national 
headquarters staff to increase security 
measures in order to maintain the in-
tegrity of future elections. 

The board then called a meeting on 
April 7 to discuss further action regard-
ing the invalid ballots cast during the 
election. The board voted to offer 
amnesty from legal prosecution to the 
individual(s) responsible should that in-
dividual(s) come forward and contact 
the Society before April 27, 1992. 

If the perpetrator(s) was to come 

forward, that individual(s)'s name would 
not be made public by SCTE, no criminal 
prosecution would be initiated by the So-
ciety and the individual(s) would be dealt 
with in accordance with the Society's na-
tional bylaws. 

The board then voted unanimously to 
conduct a full investigation into the elec-
tion fraud if the person(s) responsible did 
not come forward by April 27. If the re-
sponsible individual(s) is identified as a 
result of the investigation, SCTE will pros-
ecute to the fullest extent of the law and 
shall seek restitution for all costs of pri-
vate investigators, document experts, 
legal counsel and other related expenses. 

During the meeting, the board also 
created an Ad-Hoc Oversight Subcommit-
tee comprised of both board and non-
board members to act as observers dur-
ing the investigative process in order to 
ensure a fair and impartial investigation. 

Newly elected directors will officially 
take their seats at the next SCTE board 
meeting, scheduled to be held Saturday, 
June 13, prior to Cable-Tec Expo '92 in 
San Antonio, Texas. 

Technology Update '92 
to be held in New York 
LAKE GEORGE, N.Y. — The Society of 

Cable Television Engineers, along 
with the New York State Commission 
on Cable Television, is sponsoring 
Technology Update '92 — the 18th 
annual northeast technical seminar 
and trade show — here from May 18-
20. 

Included will be a wide variety of 
technical sessions. Sessions are as 
follows: 

• "How to establish in-house installer 
training" with Ralph Haimowitz, SCTE 
• "Secrets of digital band compres-
sion" with Walt Ciciora, American 
Television & Communications 
• "Consumer service through service 
call reduction" with Joe Van Loan, Ca-
blevision Industries 
• "New technical standards" with Wen-
dell Bailey, National Cable Television 
Association 
• "Beyond AM fiber" with John Holobinko, 
American Lightwave 
• "Overview of digital applications" with 
Tom Staniec, NewChannels Corp. 
• "A practical approach to fiber design" 
with Joe Selvage, Adelphia Communi-
cations 

For more information on attending 
the show, contact Al Richards at (518) 
474-1324. 

Through pioneering concepts 

and vision, ISOWAVE has 

brought optical isolators from 

the lab to the marketplace. 
Our success reflects the 

efforts of the most innovative 

researchers and production 

personnel, in a wide range of 

high performance optical 

isolators from 500 to 2500nm. 

Proven Technology 
Today 

ISOWAVE 

64 Harding Ave. • Dover, NJ 07801 
(201) 328-7000 • FAX (201) 328-1036 

ISOWAVE Optical Isolators. 
Versatility, Where The Technology Leader 

s You Tomorrow's Performance Today. 0 
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CALL or return this card for details... 
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CT 5 92 

/ NaCom  
Building Communication Systems Throughout America 

• Engineering • Installations • Design • Construction 
• Fiber Optics • DBS 

For More Information 

CALL 1-800-669-8765 or RETURN THIS CARD 
SEE YOU AT BOOTH #426 at the SCTE SHOW! 
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MEMBERSHIP APPLICATION 

Make check payable to Set E. 

Mail To: 

SCTE SUE 

669 Exton Commons 
Exton, PA 19341 

LI 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 -piofit professional 
membership organization. Your dues may be 
tax deductible. Consult your local IRS office 
or your tax advisor. 

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

Please print or type information. Data will be used exactly as it is submitted here. 
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NAME ON CARD: EXP.:  
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Applications without payment will be returned. Applications from outside U.S., enclose additional $20 (U.S.) to cover mailing expenses. 

I am alsc an SCTE Installer Member. My Member Number is #  

*** SPONSORING CHAPTER OR MEETING GROUP: *** CT 5/92 
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DOUBLE BOX PEDESTALS: 
The TOM-PED is a hybrid between an apdrtment 
box-in-a-box and a pedestal. This concerr offers 
two levels of high security against illegal h hook-ups. 

STOP ILLEGALS: 
In the unlikely case the 
cover is forced off, you 
have still stopped an 
illegal hook-up because 
all of the unconnected 
drops are still hidden 
and protected in the 
inner lower box. 

FEATURES: 
• Lower box opens on top 

drop and trap access by 
the installer. 

• TOM-PED can be keyed to 
any manufacturing 
locking system. 

• Front lower panel opens 
for access to feeder 
cable, mounting ped stake 
and installation of 
TOM-PED to the wall. 

• Stamp in bury line tells 
you how deep to bury 
the TOM-PED. 

• Single or double mounting 
stake holes. 

immenegnse"111 

Patelt in Process c 1992 1-8-82 

• 100% spot welded construction for 
greater durability and quality control of 
welds. 
• 16 Gauge Galvanealed Steel. Inland Steel 

Alloy Paint Title, A A 40. 
• UL listed surface has a gray matte finish 

to which paint bonds well, both 
chemically and mechanically. 
• Holds paint better to surface because it is 

textured steel. 
• UL 50 Standard Outdoor Box Rating. 
• Gray baked-on polyester powder coating. 
UL Approved (# MH5701(N)). 
• Scratch Test/Salt Spray Test. 
• ASTM Rating. 

PART # DESCRIPTION PACKAGE 
RTP-1834 TOM-PED WITH LOCK AND 2 

TAMPER SCREWS COMPLETE 
BH-1012 #10 X 1/2" BUTTON 100 PCS 

HEAD SCREW, TAMPER PROOF 
BHHK 5/32 TiR HEX KEY 
BHTG-5 5/3 2 BUTTON PIN 

HEAD DRIVER AND BIT 
BHL CAD/ UNDERGROUND 25/CTN 

BURIED CABLE 
BS-24 24" PED STAKE 10/CTN 
BS-52 32" PED STAKE 10/CTN 
BSL STOCK LOCK 10/CTN 
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1:3=!Ilini TM 

ENGINEERED TO MAKE THE DIFFERENCE 
P.O. Box 955, Elyria, OH 44035 
Office & Plant (216) 324-4941 
Fax# (216) 324-4947 
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Super High 
Security 
Against 
Illegals 
For use at apartment 
buildings and mobile 
home parks for taps 
and interdiction 
top housings where 
super high security 
is needed. 
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Construction Design/Drafting 

DBS Fiber 

Installation Engineering 

Call/ NaComl for ALL your FIBER needs! 
• Fiber Pre-Testing, End-to-End Testing 
• Fiber Route Engineering 

• Fiber Activation 

• Fiber to Feeder Design/Drafting 
• Fiber Construction 

• Fiber Splicing 

NaCom I 
1900 E. Dublin-Granville Rd. • Columbus, Ohio 43229 e 800-669-8765 
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Compression and 
its impact on cable 
By Vito Brugliera 
Vice President of Marketing & Product Planning 
Zenith Cable Products Division 
Zenith Electronics Corp. 

Aconvergence of technological and 
marketing forces is resulting in a 
dramatic change of the cable TV 

business. The number of programmers 
is steadily increasing the choices avail-
able to operators and subscribers. This 
expansion of choice, the growth of the 
videocassette rental market and the 
lengthened release window for films 
available to cable has reduced the 
growth of premium pay services. 

As a consequence, the premium pay 
services are experimenting with different 
approaches. One of these is multiplex-
ing, or running the same repertoire of 
movies on several channels. The num-
ber of movies in the library is the same. 
Near-video-on-demand (NVOD) pay-per-
view (PPV) will give subscribers more 
options and variety in viewing a movie. 

As all of this has been happening, 
technology has been steadily advanc-
ing. Cable plant is being extended be-
yond typical 350 MHz and 450 MHz 
bandwidths, with some systems to 1 
GHz. Channel availability is being ex-
tended as programming options in-
crease. 

Transponder shortage 
One portion of the cable distribution 

infrastructure has not kept pace. Satel-
lite transmission facilities have lagged 
behind cable plant and programming 
expansion. A potential scarcity of 
satellite transponder capacity is devel-
oping. 

Technology advances will alleviate 
this developing transponder shortage. 
The effort to develop a terrestrial high 
definition TV (HDTV) broadcast stan-
dard has advanced digital compres-
sion technology, making it possible to 
compress multiple NTSC TV programs 

End-to-end video transmission system 

Modulated 
signal 

HDTV 

into the 6 MHz occupied by a conven-
tional NTSC signal. CableLabs, in con-
junction with a major operator and pro-
grammer, has issued a request for 
proposal for satellite transmission 
equipment to compress satellite-deliv-
ered signals. It is anticipated that with-
in a year, equipment will be available 
for compression of satellite-delivered 
NTSC signals. 

Digital video compression technolo-
gy offers an alternative to bandwidth 
extension of cable plants, which usual-
ly implies a plant rebuild. Digital tech-
nology requires less signal power and 
by operating compressed signals at 
the upper end of the cable plant spec-
trum, it will be possible to extend the 
viable bandwidth of the plant to re-
gions unusable for conventional NTSC 
signals. As a result: 
• Signal bandwidth is extended 

electronically. 
• Compressed signals are concen-

HDTV 

Modulated 

Modulated HDTV and 
standard TV signals 

HDTV set 

Standard 
TV 

Standard TV set 
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trated at one end of the sig-
nal bandwidth. 
• Conventional plant oper-

ation remains for the prior 
bandwidth. 
• A new tier of services 

becomes available to sub-
scribers. 
• Only these subscribers 

receive decoders for decom-
pressing signals. 
• Even more bandwidth 

and channels are available 
by physically rebuilding the 
plant. 

What we have now is a 
seamless expansion path for 
new services the additional 
channel capacity provides. 
The unanswered question is: 
"Is there enough business 
and revenue to justify the 
cost?" The next year will pro-
vide an answer as new ser-
vices such as NVOD are test-
ed. 

This technological opportunity is not 
just limited to cable. Terrestrial ser-
vices such as MMDS and over-the-air 
broadcasters also could avail them-
selves of the technology and, as a re-
sult of the extended channel capacity, 
become more viable competitors. 

Another class of competition will 
come from direct broadcast satellite 
(DBS) services. The technology was 
originally developed for satellite trans-
mission and all that is required is a 
subscriber terminal instead of a head-
end terminal. 

Another catalyst for additional channel 
capacity will be the diffusion of HDTV ser-
vices from terrestrial, satellite and cable 
programmers. The FCC has placed a 
time window within which deployment of 
HDTV transmission is required or the ter-
restrial broadcaster will lose its additional 
channel. Under the most stringent must-
carry scenario, cable operators will be re-
quired to carry these additional HDTV 
channels, thereby reducing their channel 
capacity for existing services. 

Advantage of choice 
Cable's most salient advantage from a 

subscriber's point of view has been 
choice. Compression will allow satellite 
services expanded channel capacity and 
increase options for choice. This will di-
minish the differentiation between cable 
and satellite. An effective way for cable to 
maintain a competitive edge is to in-
crease channel capacity and choice of 
services. 

Comparison of modulation approaches 
4-VSB 16-QAM 32-QAM 

Data 
Number of data levels 
Theoretical relative data rate 

Ruggedness 
Functions in all existing cable plants 
Adds channels in bandwidth roll-off region 
Continuous wave interference rejection 
Phase-noise rejection 
Forward error correction 
Required C/N (without error protection) 

Analog friendliness 
Coexistence with analog signals 
Composite triple beat rejection filter 
Signal acquisition with noise/interference 
Channel equalizer 

Cost 
Manufacturing complexity 
Cost of receiving equipment 

4 

64-QAM 

4 6 8 
1 1.25 1.5 

Yes Yes 
Yes Yes 
Excellent Good 
Excellent Good 
Yes Yes 
22 dB 22 dB 

Excellent Good 
Yes No 
Excellent Good 
Yes Yes 

No 
No 
Moderate 
Poor 
Yes 
25 dB 

Poor 
No 
Fair 
Yes 

No 
No 
Poor 
Poor 
Yes 
28 dB 

Poor 
No 
Fair 
Yes 

Lowest Low Moderate High 
Lowest Low Moderate High 

'Although, theoretically, all four-level approaches have the same relative data rate, the 4-VSB system uses 
a 21.5 megabit-per-second channel bit rate — greater than any announced four-level 6 MHz digital data 
transmission system. 

The need for increased channel ca-
pacity already is evident with multiplex-
ing by programmers. Programmers will 
be among the first to adopt HDTV sig-
nal formats as a competitive element in 
their marketing strategies. Program-
mers offering HDTV will not be costly 
to cable operators because: 1) there 
will be minimal capital outlays, 2) 
HDTV programming offers a competi-
tive advantage, and 3) additional chan-
nel capacity is available in the roll-off 
portion of the cable spectrum and by 
using NTSC compressed signals else-
where. 

This will increase the need for addi-
tional channel capacity. As the ad-
dressable universe grows and rev-
enues from PPV increase, additional 
channels will be needed for NVOD ser-
vices. 

Consumer friendliness 
Another opportunity digital video sig-

nal compression offers the cable and 
consumer electronics industries is the 
creation of a truly user-friendly product 
along with a host of new services for 
subscribers. 
NTSC signal transmissions will be 

with us for several decades because 
there are almost 170 million NTSC re-
ceivers in consumer homes and they 
will continue to be sold for decades. 
HDTV receivers will be dual receivers, 
capable of receiving and displaying 
both HDTV and NTSC signals. A set-
top terminal will be required to decode 

NTSC compressed signals for sub-
scriber use on NTSC-only receivers. 

There are two aspects to HDTV or 
NTSC compressed signals: transmis-
sion and compression. There are sev-
eral different transmission modulation 
approaches for the proposed HDTV 
broadcast standard. The accompany-
ing table compares various modula-
tion techniques. It is quite conceiv-
able, and in fact desirable, that a 
common transmission method be us-
able with both NTSC compressed and 
HDTV signals. 
A modulation method known as 4-

VSB can be used to transmit both 
HDTV and NTSC compressed sig-
nals. An advantage of the 4-VSB 
transmission system is its rugged-
ness. Cable plants with a marginal 
signal-to-noise ratio (36 dB) will have 
difficulty using 32/64 QAM transmis-
sion systems in the roll-off portions of 
their cable plant because the QAM 
systems are less rugged. The 4-VSB 
transmission system delivers digital 
information to the TV receiver de-
coder. The digital data packets can 
represent either a compressed HDTV 
signal or multiple NTSC compressed 
signals. The receiver will recognize 
which type of signal is present and 
convey the digital data to the HDTV 
decoder or a plug-in compressed 
NTSC decoder. This plug-in decoder 
would be provided by the cable oper-

(Continued on page 40) 
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Performance of digital 
modulation methods 
The following is used with permission of the National Cable 
Television Association. It is adapted from a paper that ran in 
the "1991 NCTA Technical Papers." 

This article provides a brief overview of digital modulation 
techniques and the important parameters used in quantifying 
them, and discusses the major types of channel impairments 
and their effect on the signal as well as the effects of real 
(non-ideal) demodulator's performance. The specific modu-
lation methods, QPSK, QPR, 16-QAM, and 4-VSB AM, mod-
eled in this article are discussed. A description is provided of 
the simulation technique as well as the channel model it sim-
ulates. A model for a "typical" cable channel is discussed 
along with the performance variation that may be "typical" for 
a consumer-grade demodulator. Simulation results for this 
model are presented and discussed. 

By Leo Montreuil 
Staff Engineer 

And William Wall 
Principal Scientist 
Scientific-Atlanta 

R
ecently introduced new digital audio services and 
the promise of highly compressed digital video in 
the near future instigated this study of digital modu-

lation methods for cable applications. Digital modulation 
offers many potential advantages over analog transmis-
sion such as better transmission power, more services in a 
given bandwidth, essentially perfect noise-free reproduc-
tion of the original source when above some threshold car-
rier-to-noise ratio (C/N), and unbreakable signal security. 
In order to utilize these potential advantages, a modulation 
method must be selected that provides reliable reception 
in a cable environment, a data rate appropriate for the ser-
vice and economical demodulation in the subscriber's 
home. 

While numerous theoretical analyses of digital modula-
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tion performance exist in the literature listed at the end of 
this article, a practical comparison under signal conditions 
typical of cable systems was not found. Further, a method 
for simulating specific channel conditions and measuring 
performance for a variety of modulation techniques with 
those specific channel conditions was desired. To that 
end, a computer simulation has been developed that accu-
rately models digital modulation/demodulation methods in 
the time domain, adds a variety of controlled impairments 
and measures the resultant bit error rate. This simulation 
technique has been found to be highly accurate and great-
ly reduces the time to test system design changes as well 
as test competing modulation methods. 

Methods of digital transmission 
As a brief review, digital transmission is accomplished 

by modulating an RF carrier to a discrete value (or state) 

Figure 2a: OIDSK in-phase eye pattern, alpha = 20% 
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Figure 5: Power spectrum of the various 
modulation studied 
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Quadrature phase shift keying (QPSK) is a phase mod-
ulation technique that has four phase states per symbol lo-
cated 90' apart. QPSK may be alternately described as a 
suppressed carrier AM technique where two independently 
AM modulated signal components in phase quadrature 
(90' apart) each have two amplitude states. These two 
components, known as the in-phase (I) and quadrature (Q) 
components are orthogonal and may be demodulated sep-
arately without mutual interference in the ideal case. Fig-
ure 3 on page 22 shows a phase state diagram for QPSK 
(alpha 20 percent) with the I axis horizontal and the Q axis 
vertical. The four areas of highest density are the four 
phase states; the remaining lines indicate the trajectories 
between phase states. With an alpha of 20 percent, QPSK 
can achieve a data rate of 10 Mbps in a 6 MHz bandwidth. 
The noise performance of QPSK is the best of any digital 
modulation technique. 

By adding controlled ISI to QPSK, one can effectively 
generate a third level to each of the quadrature AM com-
ponents such that the interpretation of that third-level de-
pends on the estimate of the previous symbol state, creat-
ing a nine-state modulation format known as quadrature 
partial response (QPR). An eye diagram for one compo-
nent of a QPR signal is shown in Figure 4 (page 22). QPR 
provides a higher bandwidth efficiency allowing a data rate 
of 12 Mbps in a 6 MHz channel bandwidth, with a slight 

noise performance penalty. 
Another modulation method is created by the encoding 

of two bits in four levels in each of the quadrature AM 
components that allows the transmission of a total of four 
bits per symbol. The 4x4 states gives a total of 16 states 
per symbol. Hence the name 16 state quadrature AM (16-
QAM). Using an alpha of 20 percent, 16-QAM allows the 
transmission of 20 Mbps in a 6 MHz channel. Again the 
addition of the additional states degrades the noise perfor-
mance. 

Taking only the in-phase four-level AM component and 
transmitting it as vestigial sideband AM improves the 
bandwidth efficiency, allowing a data rate of 12 Mbps to be 
sent in a 6 MHz channel bandwidth. This technique, unlike 
the double sideband AM techniques, which allow refer-
ence carrier regeneration from the transmitted signal, re-
quires the transmission of a carrier or pilot component for 
a reference carrier regeneration. Referred to as 4-VSB 
AM, the noise performance is similar to 16-QAM. 

Qualitative effects of transmission impairment 
There are six main processes that contribute to errors 

in the demodulated data: thermal noise, phase noise, ISI. 
timing errors, crosstalk between I and Q, and threshold 
errors. In most modulation methods thermal noise is 
gaussian and is additive to each state of a symbol. The 
demodulator will incorrectly estimate the modulation state 
if the noise caused the instantaneous received signal to 
be closer to another state than the actual transmitted 
state. The "tails" of a gaussian distribution extend far so 
that even at high signal-to-noise ratios (S/N) there is still 
a measurable error rate. 

Clearly, for a given signal level, the fewer the states in 
a symbol, the greater the distance between states and the 
lower the probability of error. That is, the fewer bits per 
symbol, the better the noise performance. Similarly, the 
lower the noise bandwidth of the receive filter, the better 
the performance assuming that the filter causes no ISI. 

Phase noise, either introduced in the transmission path 
by frequency converters or in the reconstructed reference 
carrier, degrades performance by introducing apparent 
thermal noise on the received symbol and by causing 
crosstalk between in-phase and quadrature components in 
a given symbol, which reduces the effective distance be-
tween states. ISI is caused by improper filtering or reflec-
tions within the transmission path causing previous sym-
bols to interfere with the current symbol, again reducing 

effective distance between symbol states 
("closing the eye"). 

Nominally, the state estimate is made 
when the eye has the greatest opening, or 
the distance between states is the greatest. 
Timing errors in the clock recovery part of 
the demodulator cause the state estimate to 
be sampled either before of after the nomi-
nal time where the distance between states 
has been reduced, degrading the demodula-
tor performance. Modulation techniques that 
use in-phase and quadrature AM compo-
nents may be degraded by crosstalk be-
tween components that reduce effective dis-
tance between states. Similarly, static bias 

Table 1: Modulation parameters 

Modulation 
QPSK 

Data rate 
10 Mbps 

Transmit filter 
Square root raised 
cosine, alpha 20% 

Receive filter 
Square root raised-
cosine, alpha 20%, 
noise BW = 5 MHz 

QPR 12 Mbps Partial response class 1 
BW. 

Maximally flat, 6 MHz 

noise BW = 6 MHz 

16-0AM 20 Mbps Square root raised 
cosine, alpha 20%, 

Square root raised-
cosine, alpha 20%, 
noise BW = 5 MHz 

4-VSB AM 12 Mbps Square root raised 
cosine, alpha 40% 

Square root raised-
cosine, alpha 40%. 
noise BW = 3 MHz (Continued on page 42) 
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Using constellation 
analysis to diagnose 
digital transmission problems 
By Joseph B. Waltrich 
Manager of Analog Programs 

And Marc Ryba 
Senior Development Engineer 
Applied Media Lab, Jerrold Communications 

ar he video waveform monitor is uni-
versally accepted as a tool for an-
alyzing problems with analog 

video transmission. Impairments such 
as hum, field tilt, incorrect sync and/or 
chroma levels, undesirable transients 
and other problems are easily discern-
able. All of these impairments are ob-
servable via the waveform monitor's 
display of analog voltage vs. time. How-
ever, impairments to digital transmis-
sion are not easily observed on a volt-
age vs. time display. 

A time display of digital transmission 
results in an eye pattern, so called be-
cause of its resemblance to the human 
eye (as shown in Figure 1). All trans-
mission impairments have the same re-
sultant effect on this waveform. That is, 
they tend to "close the eye." Therefore, 
a more meaningful way of determining 
which impairments are present must be 
used. Constellation analysis provides 
such a tool. 

Modulation review 
In order to understand constellation 

analysis, it is helpful to review the mod-
ulation process for digital transmission. 
A simplified block diagram of a digital 
modulator is shown in Figure 2. The 

Figure 2: Digital modulator block diagram 

Data in 
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Figure 3: Constellation dia-
gram 

modulation scheme illustrated here is 
16-0AM (16-level quadrature amplitude 
modulation) in which the input serial 
data stream is divided into groups of 
two bits and each two-bit group is con-
verted to four analog levels, which are 
then modulated by in-phase and 
quadrature components of the carrier. 
The output of the modulator is the sum 
of the two modulated carriers. This 
gives a total of 16 possible combina-
tions of transmitted data. If all of the 
possible data combinations are plotted 
in phase space (that is, the data on the 
quadrature carrier is plotted against the 
data on the in-phase carrier), the plot 
would look like that shown in Figure 3. 

(Continued on page 50) 

Figure 4: Constellation monitor block diagram 
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Measuring the 
impact of fiber optics 
The following article was originally pre-
pared for the SCTE's Fiber Optics Plus 
'92 conference. 

By Richard Rexroat 
Director of Fiber-Optic Technology 
Tele-Communications Inc. 

W ithout a doubt, fiber-optic 
technology is one of the most 
significant advancements in 

cable TV distribution in recent years. It 
is a development that is going to pay 
immediate dividends and continue to 
pay dividends for many years to come. 

Everyone in the industry is aware of 
the benefits or objectives involved in 
electing to install fiber optics: 
• Enhance the quality of pictures de-

livered to subscribers. 
• Increase the reliability of the distri-

bution system. 
• Decrease the cost of system main-

tenance. 
• Provide the most cost-effective 

means to upgrade system bandwidth. 
• Provide the most cost-effective 

means to rebuild systems that require 
complete change-out of electronics and 
cable. 
• Provide an economical but techni-

cally superior method of consolidating 
multiple headends. 

Yet there is even more to fiber. Opti-
cal technology has the capacity to re-
duce operational costs, as well as lay 
the foundation for a myriad of new 
business opportunities in the future. By 
installing fiber, operators are assured 
of having a technology in place that will 
fully support such services as personal 
communications networks, high defini-
tion TV, near-video-on-demand and al-
ternate access. 

Reducing trouble calls 
When analyzing cost savings, we 

compared fiber-optic vs. conventional 
RF rebuilds and upgrades. Everyone 
knows that fiber optics can save money 
by reducing the amount of electronics 
in a system, eliminating expensive 
AML sites and consolidating headends. 

However, fiber also saved money by 
reducing the amount of trouble calls 
and maintenance-related truck rolls. 

Overall maintenance will always de-
crease with fiber-optic transportation, 
simply because of the reduced number 
of active electronics used. However, 
maintenance for the headend, cumula-
tive leakage index and converters are 
not affected. Drop-in backbone fiber in-
stallations also have little effect on 
maintenance. 
On average, ICI systems deploying 

optical technology reduced trouble 
calls by 35 percent. Specific examples 
of how this was accomplished are: 
• Pacifica, Calif. — The system ran 

fiber point-to-point from Pacifica to Mill-
brae. This run eliminated an 11-mile 
supertrunk containing 28 amplifiers. 
The reduced amount of electronics and 
elimination of related power problems 
accounted significantly for the reduc-
tion in trouble calls. As well, fiber optics 
generated a large number of calls from 
subscribers wanting to compliment us 
on the improved picture quality. 
• Reno, Nev. — This system also 

did a point-to-point run from the earth 
station site to the distribution headend. 
From there, the system ran another 
fiber from the headend to an AML re-
ceiver site. By replacing the AML 
equipment with an optical node, sub-
scriber calls related to AML rain fade 
were eliminated. 

It is interesting to note that one sys-
tem experienced a strange twist to 
fiber-optic deployment. At TCI's Ben-
nettsville, N.C., system, average 
monthly trouble calls equaled 5.1 per-
cent. Within six weeks of installing 
fiber, trouble calls were reduced to 2.1 
percent. However, nine weeks after the 
installation, the trouble calls were back 
to 5 percent. After further investigation, 

"Optical technology 
has the capacity to 
reduce operational 
costs, as well as lay 
the foundation for a 
myriad of new busi-
ness opportunities in 
the future." 

it was found the trouble calls were re-
lated to channels the system received 
off-air. Subscribers noticed that satel-
lite channels were significantly better in 
quality than the off-air signals and felt 
fiber optics also would improve the off-
air signals delivered on their cable sys-
tems. 

Difficult to quantify 
Unfortunately, in most instances, it's 

difficult to obtain quantitative informa-
tion concerning trouble calls and re-
duced maintenance. Many of the sys-
tems deploying fiber are too new for 
such data. This type of analysis is bet-
ter performed after a full year of imple-
mentation. However, even without such 
information, the following conclusions 
can be made. 
• By comparing conventional rebuild 

costs to fiber-optic builds, we can re-
build a system for $2,000 to $3,000 per 
mile less than a conventional RF sys-
tem. 
• When deploying fiber, TCI found 

that by reducing the number of ampli-
fiers in cascade, it was possible to opti-
mize the laser performance, trading 
distortion for noise. This is basically a 
confirmation of statements made three 
years ago when the industry first con-
sidered fiber optics. 
• At this point, cost reductions relat-

ed to powering cannot be determined 
simply because systems: 1) must be 
metered, 2) contain different amperage 
levels and 3) generally havemore 
power supplies, but they operate more 
efficiently. 
• To date, we have found 2,500 to 

3,000 homes per node provide the opti-
mum cost benefit when deploying fiber 
optics. In the future, it may be neces-
sary to go down to 1,000 homes per 
node, or possibly even 250 homes per 
node. Yet, when building, TCI decided 
to avoid this scenario for today's sys-
tems. Instead, it has developed a mi-
gration path for new services that will 
allow the room to expand if necessary. 

How far do we push lasers? 
To build systems cost-effectively, 

(Continued on page 40) 
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Fiber troubleshooting 
and emergency restoration 
By K. Charles Mogray Jr. 
Applications Engineering Manager, Comm/Scope Inc. 

ar he process of troubleshooting a 
fiber-optic cable system begins 
by identifying the component that 

has failed. This is normally done by a 
logical process of elimination. The four 
major components of a fiber system 
are the transmitter, receiver, patch 
cords/pigtails/connectors and the fiber-

optic cable. Table 1 shows typical 
faults with these components and what 
to do about them. Using a power meter 
and an optical time domain reflectome-
ter (OTDR), most failures can be quick-
ly identified. Unfortunately, the repairs 
and/or replacements may not be so 
quick. 

The flow figure (below) shows how 
to troubleshoot and locate faults in a 
fiber system. The process begins by 

measuring the out-
put power of the 
transmitting device. 
This is usually 
measured directly 
at the output con-
nector/sleeve of the 
transmitter using 
an optical power 
meter. Received 
power is compared 
to that recorded 
when the equip-
ment was installed 
and as specified by 
the equipment man-
ufacturer. 

The next step 

Cable troubleshooting/fault locating 

Start 

Measure 
received 
power 

Measure 
transmitter 
outpu power 

Acceptable 

Too low 

Diagnose 
Rx and/or 
electronics 

Acceptable 

Calculate 
cable 
attenuation 

Test connector 
at Tx 
with OTDR 

Calculate 
cable 
attenuation 

Diagnose 
cable with 
OTDR at Tx 

Test connector 
at Rx 
with OTDR 

Diagnose 
cable with 
OTDR at Rx 

Fault 
identified 

Fault 
identified 

Fault 
identified 

OK 

Diagnose 
Tx 

Too high 

Take 
corrective 
action 

Fault 
identified 

Stop 

consists of checking output power 
through any patch cords/sleeves in-
stalled at the transmit end of the fiber 
system. Patch cords, pigtails, connec-
tors and/or sleeves may be defective or 
damaged and should be replaced by 
substitution using a unit that is known 
to be good. Again, assuming measured 
power is within installed or specified 
values, the next step is to go to the re-
ceive end of the fiber system and mea-
sure received power through the pas-
sive fiber cable system. 

Using the same process of elimina-
tion, received power is checked with an 
optical power meter through the patch 
cords/sleeves up to the receiver. If 
measured power is within specification, 
then it is safe to assume that the prob-
lem is in the receiving equipment. 

Cable problem 
If the process of elimination indi-

cates that the fiber-optic cable is the 
problem, then an OTDR or other test 
device is required to pinpoint the fault. 
When using an OTDR, do not confuse 

(Continued on page 53) 

Table 1: Typical fiber cable system faults 

Fault 
• Patch cord faulty 
• Pigtail faulty 
• Sleeve faulty 
• Increase in 
cable attenuation 
• Fiber break 

Cause 
Dirt or damage 
Dirt or Damage 
Dirt or damage 
Kinked/damaged 
cable or splice point 
Kinked/damaged 
cable or splice point 

Solution 
Clean or replace 
Clean or replace 
Clean or replace 
Re-splice or replace 

Re-splice or replace 

Table 2: Emergency restoration of fiber system 

Key requirements: 
• Rapid temporary restoration 
• Graceful transition to permanent repair 

Recommendations: 
• Develop a plan for emergency restoration 
• Plan for material, equipment and labor for emergency restoration 
• Prioritize circuits for re-splicing 
• Develop a plan for permanent repair 

Restoration materials and equipment: 
• Develop a list of required materials and equipment 
• Strategically locate required materials and equipment throughout 

system 
• Purchase (or make) an emergency restoration kit 
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Find that fiber! 
By Norman L. Elsasser 
Marketing Development Manager 
3M Telecom Markets Division 

I
t's 1995 and a technician who works 
for a major northeastern U.S. cable 
TV company is dispatched to initiate 

cable service for the owners of a newly 
constructed home in a planned resi-
dential development on the outskirts of 
Boston. In 1989, when the land for the 
subdivision was surveyed, parcelled 
into lots and excavated for the utility in-
frastructure of electric power, cable TV 
and telephone service to the 925 indi-
vidual houses planned in the suburban 
development hard recessionary times 
fell on the area. Long before the first 
house was built, the property went into 
foreclosure. 

As the recession eased and con-
struction began to increase in the re-
gion, new houses were built in the sub-
division, and then it was time to turn on 
utility services. Arriving at the subdivi-
sion, the technician finds a jumble of 
cables in the route, each containing 12 
bundles of eight optical fibers. Looking 
for "Bundle 11, Yellow" has become a 
confusing task. To make matters 
worse, the colors have faded and it's 
difficult to distinguish the red fibers 
from the yellow. 

The fiber boom 
Since 1989, optical fiber has been 

going into service at an unprecedented 
rate. In many areas, fiber is being in-
stalled in new residential and commer-
cial construction projects long before 
the structures are built on lot sites. 
Technicians are dispatched to initiate 
cable service months and sometimes 
years after the utility infrastructure is in-
stalled. 

As more optical fiber cable goes into 
service, the ability to identify, test and 
maintain individual fibers has become 
more critical. Because optical fibers 
carry so much traffic, misidentification 
of individual fibers can result in stag-
gering costs if service is interrupted. 
Complicating the picture is the fact that 
fiber-optic system designs have be-
come increasingly complex. 

Now, when the cable system for a 
new housing development is designed, 
for example, the optical fibers are bun-
dled into groups within the cable, and 

"drops" are made at each lot. Systems 
are designed to go from points A to Z, 
with drops made along the way at 
points C, G, K, N and so on. Later, 
when construction is finished, the 
CATV technician returns to initiate ser-
vice for the new customers. 

Further, routes today may contain 
cables with 144 fibers — or 12 bundles 
of 12 color-coded fibers. So when a 
technician goes out into the field to ac-
tivate one of the spare live fibers, he 
must identify which of the colored and 
bundled fibers is the correct one. 

Critical business 
of identifying fibers 

There are several factors that make 
the potential for misidentification high: 
the difficulty in distinguishing between 
light and dark fibers; a high potential 
for breaking fibers in the process of 
identification; the fact that the coloring 
used to code individual fibers may fade 
over time; and the possibility of con-
tamination of the test equipment itself. 
Let's detail each of these problems: 

Light vs. dark. Risks that the techni-
cian faces here include identifying the 
wrong fiber as dark when it may in fact 
be light — and could be transmitting up 
to 54 broadband channels. Fibers are 
carrying critical traffic, so it could cost 
many thousands of dollars if a fiber is 
shut down by mistake. Therefore, the 
need to accurately identify individual 
fibers is becoming increasingly critical 
and pervasive as the installation of op-
tical fiber proliferates and fiber counts 
increase. 

Accidental breakage. There is high 
potential for breakage or fatiguing of 
the fibers during the process of identifi-
cation and testing because of the 
fragility of fiber strands. With many 
fiber identification test instruments, 
technicians use triggers or buttons to 
clip onto the fiber. The force applied 
varies among technicians — some 
push the trigger with more force than 
others — and excessive force can 
break or fatigue the fiber. 

Fading of color. As fiber-optic cables 
age, the dyes used to originally color-
code individual fibers fade. Generally, 
the dyes begin to pale, making it diffi-
cult to distinguish between yellows and 
reds, and blues and greens. 

Test instrument sensitivity. Another 

"As usage of CATV 
fiber systems be-
comes more preva-
lent, it is evident that 
a more sensitive 
identifier is needed." 

problem technicians encounter in trying 
to identify live fibers involves the opti-
cal sensitivity, or dynamic range, of the 
identifying equipment. Many instru-
ments are unable to pick up low-level 
signals and indicate that a fiber is dark 
when in fact it may be operational. 

Test instrument contamination 
and/or malfunction. The reliability of 
test instruments is critical in identifying 
optical fibers. If the test instrument is 
malfunctioning, or if the signal detec-
tion electronics in the unit have been 
contaminated with dust particulates 
from the atmosphere, there is high po-
tential for misreading light fibers. 

Equipment designed 
to overcome problems 

As more and more fiber goes into 
service, the demand from cable com-
panies has accelerated recently for 
identification and test instruments that 
are accurate and reliable, and techni-
cian-friendly. 

Manufacturers of identification and 
test equipment for fiber optics seek to 
minimize the problems associated with 
fiber identification through new designs 
and use of software technology. Since 
optical fiber identification is a relatively 
new science, particularly in the field en-
vironment, much of the equipment de-
veloped in the late 1980s lacked cer-
tain capabilities required for accurate 
testing of light fibers, in the following 
areas: 

Optical sensitivity or "dynamic 
range." Many of the test instruments on 
the market since the late 1980s con-
tained detectors that were not sensitive 
enough to pick up low-level signals in a 
fiber. 

Clipping mechanisms. Accidental 
breaking or fatiguing of the fiber is a 
major risk with equipment that contains 
a lever or clipping device because the 

(Continued on page 55) 
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FCC report and order: 
The new rules for cable TV 
If buying a new copy of the "Code of 
Federal Regulations" is not in your 
budget, here's all the changes to Part 
76 applicable to cable TV, taken from 
Appendix C of the Federal Communi-
cations Commission report and order 
on cable TV technical and operational 
requirements adopted Feb. 13, 1992 
(released March 4, 1992). 

Part 76 of Chapter I of Title 47 of the 
Code of Federal Regulations is amend-
ed to read as follows: 

1. Section 76.5 is amended by adding 
paragraph (jj) to read as follows: 

§ 76.5 Definitions. 

(jj) Rural Area. A community unit 
with a density of less than thirty house-
holds per route mile of coaxial and/or 
fiber optic cable trunk and feeder line. 

2. Section 76.305 is amended by re-
vising paragraphs (a) and (c) to read 
as follows: 

§ 76.305 Records to be maintained 
locally by cable system operators for 
public inspection. 

(a) Records to be maintained. The 
operator of every cable television sys-
tem having 1,000 or more subscribers 
shall maintain for public inspection a 
file containing a copy of all records 
which are required to be kept by § 
76.205(d) (origination cablecasts by 
candidates for public office); § 
76.221(f) (sponsorship identifications); 
§ 76.79 (EEO records available for 
public inspection); § 76.601(c) (proof-
of-performance test data); and § 
76.601(e) (signal leakage logs and re-
pair records). 

(c) The records specified in para-
graph (a) of this section shall be re-
tained for the period specified in §§ 
76.205(d), 76.221(f), 76.79, 76.601(c), 

and 76.601(e), respectively. 

3. Section 76.601 is amended by revis-
ing paragraphs (a) and (b), adding 
paragraphs (c), (d) and (e), and by 
deleting the concluding note. It is to 
read as follows: 

§ 76.601. Performance tests. 

(a) The operator of each cable tele-
vision system shall be responsible for 
insuring that each such system is de-
signed, installed, and operated in a 
manner that fully complies with the pro-
visions of this subpart. Each system 
operator shall be prepared to show, on 
request by an authorized representa-
tive of the Commission or the local 
franchiser, that the system does, in 
fact, comply with the rules. 

(b) The operator of each cable tele-
vision system shall maintain at its local 
office a current listing of the cable tele-
vision channels which that system de-
livers to its subscribers. 

(c) The operator of each cable tele-
vision system shall conduct complete 
performance tests of that system at 
least twice each calendar year (at inter-
vals not to exceed seven months), un-
less otherwise noted below, and shall 
maintain the resulting test data on file 
at the operator's local business office 
for at least five (5) years. The test data 
shall be made available for inspection 
by the Commission or the local fran-
chiser, upon request. The performance 
tests shall be directed at determining 
the extent to which the system com-
plies with all the technical standards 
set forth in § 76.605(a) and shall be as 
follows: 

(1) For cable television systems with 
1,000 or more subscribers but with 
12,500 subscribers or less, proof-of-
performance tests conducted pursuant 
to this section shall include measure-
ments taken at no less than six (6) 
widely separated points within each 
mechanically continuous set of cables 
within the cable television system. 
Within the cable system, one additional 
test point shall be added for every ad-

ditional 12,500 subscribers or fraction 
thereof (e.g., 7 test points if 12,501 to 
25,000 subscribers; 8 test points if 
25,001 to 37,500 subscribers, etc.). 
Such proof-of-performance test points 
shall be balanced to represent all geo-
graphic areas served by the cable sys-
tem. Within each mechanically continu-
ous set of cables, at least one-third of 
the test points shall be representative 
of subscriber terminals most distant 
from the system input in terms of cable 
length. The measurements may be 
taken at convenient monitoring points 
in the cable network: Provided, that 
data shall be included to relate the 
measured performance of the system 
as would be viewed from a nearby sub-
scriber terminal. An identification of the 
instruments, including the makes, 
model numbers, and the most recent 
date of calibration, a description of the 
procedures utilized, and a statement of 
qualifications of the person performing 
the tests shall be set forth. 

(2) Proof-of-performance tests to 
determine the extent to which a cable 
television system complies with the 
standards set forth in § 76.605(a)(3), 
(4), and (5) shall be made on each of 
the NTSC or similar video channels of 
that system. Proof-of-performance 
tests for all other standards in § 
76.605(a) shall be made on a minimum 
of four (4) channels plus one additional 
channel for every 100 MHz, or fraction 
thereof, of cable distribution system 
upper frequency limit (e.g., 5 channels 
for cable television systems with a 
cable distribution system upper fre-
quency limit of 101 to 216 MHz; 6 
channels for cable television systems 
with a cable distribution system upper 
frequency limit of 217 to 300 MHz; 7 
channels for cable television systems 
with a cable distribution upper frequen-
cy limit of 300 to 400 MHz, etc.). The 
channels selected for testing must be 
representative of all the channels with-
in the cable television system. 

(3) The operator of each cable tele-
vision system shall conduct semi-annu-
al proof-of-performance tests of that 
system, to determine the extent to 
which the system complies with the 
technical standards set forth in § 
76.605(a)(4) as follows. The visual sig-
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nal level on each channel shall be 
measured and recorded, along with the 
date and time of the measurement, 
once every six hours (at intervals of not 
less than five hours or no more than 
seven hours after the previous mea-
surement), to include the warmest and 
the coldest times, during a 24-hour pe-
riod in January or February and in July 
or August. 

(4) The operator of each cable tele-
vision system shall conduct triennial 
proof-of-performance tests of that sys-
tem to determine the extent to which 
the system complies with the technical 
standards set forth in § 76.605(a)(11), 
(12), and (13). 

(d) Successful completion of the 
performance tests required by para-
graph (c) of this section does not re-
lieve the system of the obligation to 
comply with all pertinent technical stan-
dards at all subscriber terminals. Addi-
tional tests, repeat tests, or tests in-
volving specified subscriber terminals 
may be required by the Commission or 
the local franchiser to secure compli-
ance with the technical standards. 

(e) The provisions of paragraphs (c) 
and (d) of this section shall not apply to 
any cable television system having 
fewer than 1,000 subscribers: Provid-
ed, however, that any cable television 
system using any frequency spectrum 
other than that allocated to over-the-air 
television and FM broadcasting (as de-
scribed in § 73.603 and § 73.201) is re-
quired to conduct all tests, measure-
ments and monitoring of signal leakage 
that are required by this subpart. A 
cable television system operator com-
plying with the monitoring, logging and 
the leakage repair requirements of § 
76.614, shall be considered to have 
met the requirements of this para-
graph. However, the leakage log, shall 
be retained for five years rather than 
the two years prescribed in § 76.614. 

4. Section 76.605 is amended by revis-
ing paragraphs (a) and (b), by revising 
Note (1), by renaming Note (2) as Note 
(3) and by adding a new Note (2). It is 
to read as follows: 

§ 76.605 Technical Standards. 

(a) As of [6 months and 90 days fol-
lowing publication in the Federal Regis-
ter], unless otherwise noted, the follow-
ing requirements apply to the perfor-

mance of a cable television system as 
measured at any subscriber terminal 
with a matched impedance at the ter-
mination point or at the output of the 
modulating or processing equipment 
(generally the headend) of the cable 
television system or otherwise as 
noted. The requirements are applicable 
to each analog NTSC or similar video 
downstream cable television channel in 
the system: 

(1) The cable television channels 
delivered to the subscriber's terminal 
shall be capable of being received and 
displayed by TV broadcast receivers 
used for the off-the-air reception of TV 
broadcast signals, as authorized under 
Part 73 of this chapter. 

(2) The aural center frequency of 
the aural carrier must be 4.5 MHz ±5 
kHz above the frequency of the visual 
carrier at the output of the modulating 
or processing equipment of a cable 
television system, and at the sub-
scriber terminal. 

(3) The visual signal level, across a 
terminating impedance which correctly 
matches the internal impedance of the 
cable system as viewed from the sub-
scriber terminal, shall not be less than 
1 millivolt across an internal impedance 
of 75 ohms (0 dBmV). Additionally, as 
measured at the end of a 100 foot 
cable drop that is connected to the 
subscriber tap, it shall not be less than 
1.41 millivolts across an internal 
impedance of 75 ohms (+3 dBmV). (At 
other impedance values, the minimum 
visual signal level, as viewed from the 
subscriber terminal, shall be the square 
root of 0.0133(Z) millivolts and, as 
measured at the end of a 100 foot 
cable drop that is connected to the 
subscriber tap, shall be 2 times the 
square root of 0.00662(Z) millivolts, 
where Z is the appropriate impedance 
value.) 

(4) The visual signal level on each 
channel shall not vary more than 8 
decibels within any six-month interval 
which must include four tests per-
formed in six-hour increments during a 
24-hour period in July or August and a 
24-hour period in January or February, 
and shall be maintained within: 

(i) 3 decibels (dB) of the visual sig-
nal level of any visual carrier within 6 
MHz nominal frequency separation; 

(ii) 10 dB of the visual signal level 
on any other channel on a cable televi-
sion system of up to 300 MHz of cable 
distribution system upper frequency 

limit, with a 1 dB increase for each ad-
ditional 100 MHz of cable distribution 
system upper frequency limit (e.g., 11 
dB for a system at 301-400 MHz; 12 
dB for a system at 401-500 MHz, etc.); 
and 

(iii) A maximum level such that sig-
nal degradation due to overload in the 
subscriber's receiver or terminal does 
not occur. 

(5) The rms voltage of the aural sig-
nal shall be maintained between 10 
and 17 decibels below the associated 
visual signal level, and shall be main-
tained at levels not to cause interfer-
ence to the upper adjacent channel. 
This requirement must be met both at 
the subscriber terminal and at the out-
put of the modulating and processing 
equipment (generally the headend). 

(6) The amplitude characteristic 
shall be within a range of ±2 decibels 
from 0.75 MHz to 5.0 MHz above the 
lower boundary frequency of the cable 
television channel, referenced to the 
average of the highest and lowest am-
plitudes within these frequency bound-
aries. 

(7) The ratio of RF visual signal 
level to system noise shall be as fol-
lows: 

(i) From [90 days following publica-
tion in the Federal Register to 1 year 
thereafter], shall not be less than 36 
decibels. 

(ii) From [1 year and 90 days follow-
ing publication in the Federal Register 
to 2 years thereafter], shall not be less 
than 40 decibels. 

(iii) As of [3 years and 90 days fol-
lowing publication in the Federal Regis-
ter], shall not be less than 43 decibels. 

(iv) For class I cable television chan-
nels, the requirements of paragraphs 
(a)(7)(i), (a)(7)(ii) and (a)(7)(iii) of this 
section are applicable only to: 

(A) Each signal which is delivered 
by a cable television system to sub-
scribers within the predicted Grade B 
contour for that signal; 

(B) Each signal which is first picked 
up within its predicted Grade B con-
tour; 

(C) Each signal that is first received 
by the cable television system by direct 
video feed from a TV broadcast station, 
a low power TV station, or a TV trans-
lator station. 

(8) The ratio of visual signal level to 
the rms amplitude of any coherent dis-
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turbances such as intermodulation 
products, second and third order distor-
tions, or discrete-frequency interfering 
signals not operating on proper offset 
assignments shall be as follows: 

(i) The ratio of visual signal level to 
coherent disturbances shall not be less 
than 51 decibels for noncoherent chan-
nel cable television systems, when 
measured with modulated carriers and 
time averaged; and 

(ii) The ratio of visual signal level to 
coherent disturbances which are fre-
quency-coincident with the visual carri-
er shall not be less than 47 decibels for 
coherent channel cable systems, when 
measured with modulated carriers and 
time averaged. 

(9) The terminal isolation provided 
to each subscriber terminal: 

(i) Shall not be less than 18 deci-
bels. In lieu of periodic testing, the 
cable operator may use specifications 
provided by the manufacturer for the 
terminal isolation equipment to meet 
this standard; and 

(ii) Shall be sufficient to prevent re-
flections caused by open-circuited or 
short-circuited subscriber terminals 
from producing visible picture impair-
ments at any other subscriber terminal. 

(10) The peak-to-peak variation in 
visual signal level caused by undesired 
low frequency disturbances (hum or 
repetitive transients) generated within 
the system, or by inadequate low fre-
quency response, shall not exceed 3 
percent of the visual signal level. 

As of [3 years and 90 days following 
publication in the Federal Register], the 
following requirements apply to the 
performance of the cable television 
system as measured at the output of 
the modulating or processing equip-
ment (generally the headend) of the 
system: 

(11) The chrominance-luminance 
delay inequality or chroma delay, which 
is the change in delay time of the 
chrominance component of the signal 
relative to the luminance component 
after passing through the system, shall 
be within 170 nanoseconds. 

(12) The differential gain for the 
color subcarrier of the television signal, 
which is measured as the difference in 
amplitude between the largest and 
smallest segments of the chrominance 

signal (divided by the largest and ex-
pressed in percent), shall not exceed 
±20%. 

(13) The differential phase for the 
color subcarrier of the television signal 
which is measured as the largest 
phase difference in degrees between 
each segment of the chrominance sig-
nal and reference segment (the seg-
ment at the blanking level of 0 IRE), 
shall not exceed ±10 degrees. 

(14) As an exception to the general 
provision requiring measurements to 
be made at subscriber terminals, and 
without regard to the type of signals 
carried by the cable television system, 
signal leakage from a cable television 
system shall be measured in accor-
dance with the procedures outlined in § 
76.609(h) and shall be limited as fol-
lows: 

Signal leakage Distance 
Frequencies limit (0//m) in meters 

Less than and 
including 54 MHz, 
and over 
216 MHz 15 

Over 54 up to 
and including 
216 MHz 20 

30 

3 

(b) Cable television systems dis-
tributing signals by using methods such 
as nonconventional coaxial cable tech-
niques, noncoaxial copper cable tech-
niques, specialized coaxial cable and 
fiber optical cable hybridization tech-
niques or specialized compression 
techniques or specialized receiving de-
vices, and which, because of their 
basic design, cannot comply with one 
or more of the technical standards set 
forth in paragraph (a) of this section, 
may be permitted to operate: Provid-
ed, that an adequate showing is made 
pursuant to § 76.7 which establishes 
that the public interest is benefited. In 
such instances, the Commission may 
prescribe special technical require-
ments to ensure that subscribers to 
such systems are provided with an 
equivalent level of good quality service. 

Note 1: Local franchising authorities 
of systems serving fewer than 1,000 
subscribers may adopt standards less 
stringent than those in § 76.605(a). 
Any such agreement shall be reduced 
to writing and be associated with the 
system's proof-of-performance records. 

Note 2: For systems serving rural 
areas as defined in § 76.5, the sys-
tem's local franchising authority may 

adopt standards less stringent than 
those in §§ 76.605(a)(3), 76.605(a)(7), 
76.605(a)(8), 76.605(a)(10), 76.605(a) 
(11), 76.605(a)(12), and 76.605(a)(13). 
Any such agreement shall be re-
duced to writing and be associated 
with the system's proof-of-perfor-
mance records. 

5. Section 76.606 is to be added to 
read as follows: 

§ 76.606 Closed Captioning. 

(a) The requirements for closed 
captioning are as follows: 

(i) As of [90 days following publi-
cation in the Federal Register], the 
operator of each cable television 
system shall not take any action to 
remove or alter closed captioning 
data contained on line 21 of the ver-
tical blanking interval; and 

(ii) As of July 1, 1993, the opera-
tor of each cable television system 
shall deliver intact closed captioning 
data contained on line 21 of the ver-
tical blanking interval, as it arrives at 
the headend or from another origina-
tion source, to subscriber terminals 
and (when so delivered to the cable 
system) in a format that can be re-
covered and displayed by decoders 
meeting § 15.119 of the Rules. 

6. Section 76.607 is to be added to 
read as follows: 

§ 76.607 Resolution of Complaints. 

Cable system operators shall estab-
lish a process for resolving complaints 
from subscribers about the quality of 
the television signal delivered. These 
records shall be maintained for at least 
a one-year period and be available for 
inspection by the Commission and 
franchising authority, upon request. 
Subscribers shall be advised, at least 
once each calendar year, of the proce-
dures for resolution of complaints by 
the cable system operator, including 
the address of the responsible officer 
of the local franchising authority. 

NOTE: Prior to being referred to the 
Commission, complaints from sub-
scribers about the quality of the televi-
sion signal delivered must be re-
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ferred to the local franchising author-
ity and the cable system operator. 

7. Section 76.609 is to be amended 
to revise paragraph (d)(2), the last 
sentence in paragraph (e), para-
graph (g), the first sentence in para-
graph (h), and paragraph (h)(2), to 
replace paragraph (i), and to add 
paragraph (j). It is to read as follows: 

§ 76.609 Measurements. 

(d)(2) By using either a multiburst 
generator or vertical interval test sig-
nals and either a modulator or proces-
sor at the sending end, and by using 
either a demodulator and either an os-
cilloscope display or a waveform moni-
tor display at the subscriber terminal. 

(e) — Alternatively, measure-
ments made in accordance with the 
NCTA Recommended Practices for 
Measurements on Cable Television 
Systems, 2nd edition, November 1989, 
on noise measurement may be em-
ployed. 

(g) The terminal isolation between 
any two terminals in the cable televi-
sion system may be measured by ap-
plying a signal of known amplitude to 
one terminal and measuring the ampli-
tude of that signal at the other terminal. 
The frequency of the signal should be 
close to the midfrequency of the chan-
nel being tested. Measurements of 
terminal isolation are not required 
when either (1) the manufacturer's 
specifications for subscriber tap isola-
tion based on a representative sample 
of no less than 500 subscriber taps or 
(2) laboratory tests performed by or 
for the operator of a cable television 
system on a representative sample of 
no less than 50 subscriber taps, indi-
cates that the terminal isolation stan-
dard of § 76.605(a)(9) is met. To 
demonstrate compliance with § 
76.605(a)(9), the operator of a cable 
television system shall attach either such 
manufacturer's specifications or laborato-
ry measurements as an exhibit to each 
proof-of-performance record. 

(h) Measurements to determine the 
field strength of the signal leakage em-
anated by the cable television system 
shall be made in accordance with stan-
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dard engineering procedures. 

(h)(2) Field strength shall be ex-
pressed in terms of the mis value of syn-
chronizing peak for each cable television 
channel for which signal can be mea-
sured. 

(i) For systems using cable traps 
and filters to control the delivery of 
specific channels to the subscriber ter-
minal, measurements made to deter-
mine compliance with § 76.605(a)(5) 
and (6) may be performed at the loca-

tion immediately prior to the trap or fil-
ter for the specific channel. The effects 
of these traps or filters, as certified by 
the system engineer or the equipment 
manufacturer, must be attached to 
each proof-of-performance record. 

(j) Measurements made to deter-
mine the differential gain, differential 
phase and the chrominance-luminance 
delay inequality (chroma delay) shall 
be made in accordance with the NCTA 
Recommended Practices for Measure-
ments on Cable Television Systems, 
2nd edition, November 1989, on these 
parameters. CT 
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Impact of fiber optics 
(Continued from page 28) 

another question posed was: How far 
can a laser be pushed in today's envi-
ronment — without getting in trouble? 

By experimenting, it was possible to 
take a single fiber with 62 channels 
19.9 miles with modulated specs of 55 
dB C/N, 65 dB CTB and 65 dB CSO at 
the fiber node. (The lasers used are 
Optical Networks International's Laser 
Link II.) From there, a second laser 
was used to feed a cascade of four 
amplifiers, resulting in overall continu-
ous wave performance specifications 
of 49 dB C/N, 53 dB CTB and 53 dB 
CSO at the subscriber tap. Using this 
cascaded laser design, TCI systems 
are able to go a distance of 40 miles 
from the headend. 

An important question is: How reli-
able is such a design? For the past 
year, the Puerto Rico system has been 
closely monitored to judge the opera-
tional impact of such a design. After a 
year in operation, the system's 19.5-
mile run, with the original transmitter 

Compression impact 
(Continued from page 19) 

ator, who would control the condition-
al access parameters. 

The TV receiver provides signal ac-
cess (tuning) and display. Subscriber 
access and control to premium ser-
vices is provided by the plug-in de-
coder, which would decrypt the digital 
signal and decode the compressed sig-
nal. Since all of this happens inside the 
receiver, the customer benefits be-
cause all of the features of the receiver 
are retained. The cable operator gains 
not only from having a more satisfied 
customer but also from minimizing cap-
ital outlay — a relatively inexpensive 
add-on decoder module vs. a less 
user-friendly addressable set-top termi-
nal. The decoder would not require a 
tuner or other redundant circuitry. In 
addition, power and cabinet costs are 
reduced. 

The accompanying figure (page 18) 
displays a system that allows the sub-
scriber to receive conventional NTSC, 
HDTV and digitally compressed NTSC. 
In addition, various levels of premium 
services are supported. The subscriber 
with the HDTV receiver has the added 
benefit of not requiring a set-top termi-
nal, thereby enjoying all the features of 
his TV receiver. CT 

and receiver, has not required a single 
readjustment. To ensure reliability, 
proofs are preformed every 30 days to 
monitor system performance. 

Future considerations 
It's no secret that TCI is currently 

doing a near-video-on-demand test 
with AT&T and US West. Neither is it a 
secret that TCI also is testing personal 
communications networks with McCaw 
Cellular in Oregon (see "News," page 
12). Neither test involves experimenta-
tion with new technology, but both will 
yield important information on mar-
ketability of new service. 

As we wait for the data to come in, 
engineers are faced with another ques-
tion: How do operators design today's 
systems to meet existing requirements 
while still being flexible enough to meet 
tomorrow's business needs? 

Take a look at some systems cur-
rently putting in 90 fibers. Is it really 
necessary to install this much capaci-
ty? The overall transmission capacity 
of fiber is unbelievable. 

TCI's policy is to install four fibers 
at the node. But what if this is an in-
sufficient number? What if the future 
requires six fibers at the node? The 
need today is to concentrate on maxi-
mizing the existing capacity of a sin-
gle fiber. If this is done, it doesn't 
matter whether there are four, six or 
eight fibers at the node. If fiber is 
used to its fullest capacity, 90 fibers 
may be a bit much and there will al-
ways be a significant amount of fiber 
at the node. 

Of course, no one is advocating 
only a single fiber at the node. There 
are already companies interested in 
leasing available dark fibers from 
cable systems — an interest with real 
implications in today's market. Rather, 
the message is simply that the indus-
try has not researched the technology 
well enough to fully use a single 
fiber's capacity. And because technol-
ogy will change quickly, it's possible 
that a single fiber could be used for 
more than one service. 

Using digital technology 
Another thought when considering 

future business is the operational im-
pact of digital delivery on an analog 
cable system. For years now, the in-
dustry has been deploying fiber optics 
in an effort to reduce operational and 
maintenance costs. Rebuilds and up-
grades using fiber optics have re-
duced capital expenditures, while im-

proving picture quality. But now, digi-
tal transmission will pose new chal-
lenges. 

No one realized digital could be 
problematic in a broadband environ-
ment. Although operators have been 
subjected to countless discussions of 
digital transmission's benefits, no one 
has discussed the real-world impact of 
a digital overlay on an analog system 
beyond just the technological impact. 

Let's look at what the industry has 
done. Everyone has worked to reduce 
operating costs. Profit margins are up, 
systems are operating as cost-effec-
tively as possible and the number of 
operational personnel has been mini-
mized. 
Now that the industry is at this 

point, maintenance and operations will 
increase 25 to 50 percent when digital 
transmission is deployed. Systems will 
have to run tighter and better to offer 
high-quality services. Subscribers who 
pay $10,000 for an HDTV receiver will 
expect to receive the highest resolu-
tion possible. 

This is an issue that must be ad-
dressed when contemplating the use 
of digital delivery. To date, both Ca-
bleLabs and AT&T are testing the ef-
fects of a digital overlay on an analog 
system. The results of these tests are 
critical to cable TV operators. It's im-
portant to know and understand exact-
ly how this technology will impact 
cable TV systems. 

Summary 
Fiber optics is definitely the most 

significant advancement in cable TV 
distribution in recent years. It not only 
pays immediate dividends, it is the 
foundation for future technologies. It 
has been demonstrated again and 
again that fiber reduces trouble calls 
— in TCI's case, by 35 percent. 

But there are other issues to con-
sider as the industry moves forward. It 
is necessary to focus on such issues 
as fully utilizing the existing capacity 
of a single fiber, as well as realizing 
the full impact of digital on today's 
cable systems. 

Ten years ago, the industry viewed 
life as complicated when it came to 
providing quality entertainment ser-
vices. With the diversity of new oppor-
tunities available today, it's going to 
get more complicated. Operators need 
to fully explore each technology and 
its operational impact if the cable TV 
industry is to stay on the leading 
edge. CT 
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Modulation methods 
(Continued from page 24) 

errors in either phase or amplitude that offset the deci-
sion threshold of some symbol states relative to their 
nominal position will degrade the noise performance of 
the demodulator. 

Simulation program and channel model 
To evaluate the effects of the channel and the filter dis-

tortion on various modulation types, a simulation program 
was written in MATLAB language. (MATLAB is an interac-
tive program for numerical linear algebra, matrix computa-
tion and signal processing.) The simulation was done 
using the complex baseband representation of the band-
pass modulated signal, meaning a carrier frequency of 0 
Hz. The complex baseband representation permits us to 
sample the time waveform of the studied modulation at a 
better rate than what would be necessary if we were using 
a high carrier frequency. This is done without losing gener-
ality and keeping the same properties as a band-limited 
signal modulating a high frequency carrier. All the parame-
ters of the simulation are normalized to the symbol rate 
and the filter bandwidths are specified as a ratio of the 
symbol rate instead of hertz. 

The modulator block is an information source that, in 
the program, is composed of multiple pseudo random bi-
nary sequence (PRBS) generators and two digital-to-ana-
log converters (DIA) — one in-phase and one in-quadra-
ture. The simulation being numerical, frames of 4,096 
complex samples are formed by the sampling of 512 sym-
bols with eight samples per symbol. 

On technical excellence... 
"Our company was founded by engineering 
people designing and constructing systems 
for themselves. Utilizing state of the 
art test equipment along with technical 
advances and our highly trained staff, we 
have maintained a tradition of quality 
and technical excellence over the past 
four decades From mapping. design, 
construction and turn on lo complete 
proof of performance testing on both the 
fiber and RF segments of the system, our 
customers are assured of receiving the 
best services available." 
Dave Sanders. V.P. of Engineering 
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The filters and the channel in the system are modeled 
as finite impulse response digital filters and the coeffi-
cients for these filters are real for symmetric filters or com-
plex for asymmetric filters. The filtering is done in the time 
domain if both the input signal and the filter coefficients 
are real by convolving the signal with the filter coefficients. 
If the signal or the filter coefficients are complex, the filter-
ing is done in the frequency domain by using a 512 point 
fast fourier transform (FFT) and the overlap-and-add 
method for processing long records, instead of doing two 
or four convolutions in the time domain. The program also 
generates all the conventional filter responses plus raised-
cosine, square root raised-cosine, partial response and 
various channel distortions. The group-delay of the de-
signed filters can be specified independently of the mag-
nitude response enabling us to simulate any type of filter 
technologies like SAW filters, digital filters or LC filters. 

After the signal is passed through the filters and the 
channel, the signal is demodulated synchronously. In a 
complex baseband signal, the carrier frequency is zero but 
the phase of the received signal is unknown and is func-
tion of the delay between the modulator and the demodu-
lator. The demodulator extracts the I and Q components 
along two orthogonal axis offset in phase relative to the 
modulator phase reference in order to minimize the cross-
correlation between I and Q components. The demodulat-
ed samples are then resampled by the symbol clock. If the 
sampling instant falls between demodulated samples, the 
values at that sampling instant are then estimated by lin-
ear interpolation that gives accurate results for a sampling 
rate to symbol rate of eight or more. 

The bit error rate (BER) measurement is based on the 
quasi-analytical (QA)3 instead of the direct Monte-Carlo 
simulation. For linear systems this technique permits accu-
rate measurements of low BERs without excessive compu-
tation. In the QA technique, also referred to as the hybrid 
simulation, a simulation is done without the addition of 
noise and with a source data pattern long enough to ob-
tain all the possible combinations of ISI. 
A histogram of the clock sampled data is then built, 

the noise is added analytically to the bins of the his-
togram, and the average symbol error rate is calculated. 
To convert the average symbol error rate to BER vs. en-
ergy per bits normalized (Eb/No), we need to calibrate 
our system by measurements of the signal power in the 
channel, the receiver noise bandwidth and the number of 
bits per symbol. 

Quantitative effects 
of transmission impairments 
We considered the following impairments to a digital 

signal and divided them in two categories: 
1) Hardware imperfections: 
• Quadrature error 
• Phase error 
• Symbol timing error 

2) Channel distortion are as follows: 
• Linear slope across passband 
• Sinusoidal ripple across passband 

The quadrature error is the deviation from orthogonality of 
the transmitter or the receiver, the symbol timing error is the 
deviation from the optimal sampling instant. These two errors 
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Figure 6: Theoretical BER performance (with-
out impairment) of QPSK, QPR,16-QAM and 4-
VSB AM 

8 10 12 14 16 
Eb/No (dB) 

18 20 

are usually due to initial adjustment error or drift caused by 
components aging or temperature change. The phase error is 
an indirect measurement of the system sensitivity to phase 
noise. If the component of the phase noise is a sinusoidal 
waveform with a frequency less than the symbol rate, the 
BER degradation due to the untracked RMS phase noise 
give similar results to the same static phase error in the re-
covered carrier relative to the optimal carrier phase. This re-
sult was verified by simulating both degradations as well as 
by comparing our data with the results of Tranter, et al..' 

To simulate the channel distortions encountered in a cable 
plant, we designed two linear phase filters, a linear slope filter 
and a ripple filter.5 The slope is defined as the number of 
decibel variation in a 6 MHz bandwidth. The ripple error is 
generated by a three tap FIR filter. This filter simulates three 
path propagation and can simulate the effect of reflection due 
to mismatch and the triple transit in SAW filters. 

The bit rate and the filters for each modulation method 
in the simulation are selected to have a null-to-null band-
width of 6 MHz using sharp filters that are today's state-of-
the-art. The resultant RF spectrum for each of the modula-
tion methods simulated is shown in Figure 5 on page 34. 
The bit rate and filters used are shown in Table 1 (page 
34). 

Theoretical performance for each of these modulation 
methods is shown in Figure 6. Examining these results 
would suggest that while QPSK is the most robust, there is 
not much difference among the rest. These results do not 
take into account the relative sensitivities to distortions 
and demodulator imperfections. 

Results for a "typical" cable channel 
Elsewhere in the literature cited at the end of this article' 

results are presented showing the BER degradation of the 
four modulation types studied in the presence of a single 
non-optimal condition. In an actual system all forms of 
degradation will be present in varying degrees simultane-
ously. The results of each impairment do not linearly con-
tribute to the total system performance degradation, thus it 
is necessary to model the system with all impairments in-
cluded. In an attempt to understand the performance of 
these modulation methods in a "typical" cable environment, 
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Table 3: Comparison of "typical" cable performance at 1O"' 6 BER 

Modulation type 
QPSK 
QPR 
16-QAM 
4-VSB AM 

Eb/No 
(dB) 
12.2 
16.2 
25.2 
26.1 

Rate/BW 
(dB) 
3.8 
4.6 
6.8 
3.8 

• Note: Equivalent C/N in 4.2 MHz noise bandwidth video channel 

C N* 
(dB) 
16 
20.8 
32 
29.9 

erances in manufacturing would be required than for 
QPSK or QPR. QPR on the other hand, appears to be 
an attractive alternative to QPSK, providing 20 percent 
greater data rate with a relatively small penalty in C/N 
and very little additional complexity in implementation. 

Conclusion 
Four digital modulation techniques have been studied 

(QPSK, QPR, 4-VSB AM, and 16-QAM). They are capa-
ble of providing data rates between 10 and 20 Mbps in a 
6 MHz bandwidth and are suitable for transmission of 
digital audio or compressed digital video. A time domain 
simulation program has been written that allows accurate 
simulation of the entire modulation-transmission-demod-
ulation process and calculates error performance. The 
simulation allows imperfect filters, timing errors, quadra-
ture errors, phase noise and bias errors to be included 
explicitly. 

The results suggest that QPSK and QPR are signifi-
cantly more rugged than 4-VSB AM or 16-QAM. QPR of-
fers 20 percent greater bandwidth than QPSK with only a 

Degradation 
(dB) 
1.6 
2.7 
10.1 
10.9 

with an 11 

minor increase in signal power. 
Since 4-VSB AM does not offer 
any advantages over QPR and 
is much less rugged, it does 
not appear to be an attractive 
alternative. If the higher data 
rate offered by 16-QAM is es-
sential, a significantly more 
complex demodulator would be 
required to provide acceptable 
performance, and then only 

dB higher signal than QPR. CT 
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Constellation analysis 
(Continued from page 26) 

This is actually a vector diagram where 
the transmitted signal is the vector sum 
of the data on the in-phase and quadra-
ture carriers (hereafter called I and Q 
data). Expressed mathematically, the 
transmitted data is: 

X(t) = 1(t) + Q(t) (1) 

Where: 
X(t) = transmitted data at time t 
1(t) = 1 data at time t 
0(t) = Q data at time t 

Since it is not necessary to show 
anything but the tips of the vectors, the 
resulting constellation diagram is al-
ways shown as a group of points. 

Demodulation process 
The demodulation process is the re-

verse of the modulation process. The 
signal is multiplied by in-phase and 
quadrature components of the carrier to 
recover the 1 and Q components. The 
four-level 1 and Q signals are then con-
verted to digital form and recombined to 
generate a serial data output. In the ab-
sence of channel impairments, the out-
put signal is, presumably, identical to 
the modulator input data. 

Although 16-QAM is shown here as 
an example, other modulation schemes 
may be used. Among these are 64-
QAM, in which three bits are converted 
to eight levels per phase, and 256-
QAM, for which four bits are used to 
generate 16 levels per phase. Since 
the choice of modulation format is a 
topic unto itself, further discussion of 
constellation diagrams will be confined 
to 16-QAM. Transmission impairments 
affect all forms of quadrature ampli-
tude modulation in the same manner. 

Figure 7: Constellation im-
paired by random noise 

Figure 5: Discrete interfer-
ence vector diagram 

Figure 6: Discrete interfer-
ence constellation 

The only difference is one of degree. 
The hardware implementation of a 

constellation analyzer is rather simple and 
is shown in Figure 4 on page 26. The de-
modulated 1 and Q data are applied to 
two inputs of an oscilloscope (that has X-
Y display capability) to obtain the constel-
lation. The primary purpose of constella-
tion analysis is to provide a visual check 
of what impairments are present in the 
transmission channel. When the constel-
lation analyzer is used in conjunction with 
a bit error rate tester, impairments can be 
quantified as well as identified. 

Constellation analysis is useful for de-
termining the effect of the following im-
pairments: 

• Discrete frequency interference 
• Random noise 
• Reflections 
• Phase noise 

A vector diagram illustrating the effect 
of discrete frequency interference is 
shown in Figure 5. The interfering carrier 
is a vector that is added to each point in 
the constellation. Since the phase of the 
carrier continuously varies with respect to 
the signal, the points appear as circles. 

The radius of the circles is proportional to 
the level of the interfering carrier. Ex-
pressed mathematically, the equation for 
the received single becomes: 

X(t) = 1(t) + 0(t) + f(t) (2) 

Where the vector f(t) is the interfering fre-
quency whose phase o(t) varies with 
time. 

An actual constellation with discrete 
frequency interference is shown in Figure 
6. 

Since random noise has a broadband 
spectrum, when noise is added to the sig-
nal, the effect is that of adding multiple 
vectors with varying amplitudes and 
phase. This results in a "smearing" of 
each point in the constellation as shown 
in Figure 7. The amount of point spread-
ing is proportional to the carrier-to-noise 
ratio (C/N). A detailed discussion of the 
effect of noise on digital transmission may 
be found in Lee and Messerschmitt's Dig-
ital Communication (Kluwer Academic 
Publishers, 1988). 

The effect of reflections on digital 
transmission depends on the number of 
echoes, their respective delays and their 
phase relative to the demodulating carri-
er. For a single reflection, the received 
signal may be expressed as: 

r(t) = l(t)cos(wt) + K*1(t-t)cos[wc(t-c)]+ 
Q(t)sin(wt) + K*Q(t-t)sin[wc(t-t)] (3) 

Where: 
K = attenuation of reflected signal (K< 1) 
T = delay of reflected signal 
= carrier frequency 

1(t-t) = amplitude of I signal at time t-T 
Q(t-t) = amplitude of Q signal at time t-T 

Demodulation and filtering of the re-
ceived signal is mathematically equivalent 
to multiplying the I component by cos 

r-i-gure 8: Effect of reflections 
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Figure 9: Effect of phase noise 
(wet) and the Q component by sin(wet) 
and throwing out the double frequency 
terms. The resultant equations are: 

ri(t) = 1(t) +K[I(t-t)cos(wet) - 
Q(t-t)sin(wet)] 

ro(t) = Q(t) + K[Q(t-t)cos(wet) - 
1(t-t)sin(wet)] 

Where: 
re) = demodulated I component 
ro(t) = demodulated Q component 

(4) 

(5) 

If the preceding equations are plotted 
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in vector form for all possible values of I 
and Q, the result is a miniature replica of 
the entire constellation about each point 
in the original constellation. The size of 
the replicated constellation is equal to K 
times the size of the original constellation 
and the replicated constellation is rotated 
by an angle Wct relative to the original 
constellation. (If wet is close to 45°, the 
constellation has the so-called "16 of dia-
monds" look as in Figure 8 on page 50.) 

Multiple reflections occurring at various 
levels and delays will result in a number 
of superimposed replicas of the original 
constellation, producing a pattern that 
looks similar to that generated by random 
noise. However, if one echo is dominant, 
as is frequently the case in cable sys-
tems, the pattern will still have a square or 
diamond-shaped configuration. 

Phase noise is largely a function of the 
stability of the local oscillator in either the 
modulator or the demodulator (usually the 
demodulator). When the receiver demod-
ulates with a carrier having excessive 
phase jitter, the received constellation will 
oscillate about its center as shown in Fig-
ure 9. If the demodulating frequency is in-
correct, the result will be a continuously 
rotating constellation. 

At this point, it would be worthwhile to 
consider the implications of constellation 
analysis for cable transmission of digital 
signals. In a cable environment, noise is 
not generally a problem. Most systems 
have C/N levels in the neighborhood of 
48 dB or better and, even if the digital sig-
nal is transmitted at reduced power, er-
rors would not occur until the C/N be-
comes less than about 22 dB. Reflec-
tions, on the other hand, tend to cause er-
rors in digital transmission at levels that 
are not noticeable on analog signals. 

In particular, unterminated drops on 
the distribution system and unterminated 
cables in the customer's home can cause 
significant problems. This condition is typ-
ical of all drops terminated by a cable-
ready receiver or a VCR. Phase noise 
would generally indicate a converter 
phase-locked loop malfunction. 

The net result of all transmission chan-
nel impairments is to generate bit errors. 
Although all digital transmission systems 
proposed to date will contain powerful 
error correction schemes, error correction 
shouldn't be regarded as a cure-all for 
system problems. System impairments 
will still need to be found and corrected. 
Just as the video waveform monitor has 
been a useful tool for detection of analog 
transmission impairments, constellation 
analysis will provide a tool for detection of 
digital transmission problems. CT 

Visit booth #2484 at the NCTA Show and participate in 
"Operation Safety... where everyone's a winner." 
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Table 3: Emergency cable 
restoration alternatives 

Cable cut with retrievable slack 
1) Locate damage point with OTDR 
2) Retrieve slack 
3) Splice fibers with temporary mechan-

ical splices 
4) Verify end-to-end continuity utilizing 

OTDR or light source and power meter 
5) Make transition to permanent repair 

as soon as possible 

Cable cut with no slack 
1) Locate damage point with OTDR 
2) Install new cable 
3) Splice in new piece of cable with tem-

porary mechanical splices 
4) Verify end-to-end continuity utilizing 

OTDR as soon as possible 
5) Make transition to permanent repair 

as soon as possible 

Note: Downtime can be further reduced by 
the use of an emergency restoration kit. 

FO troubleshooting 
(Continued from page 30) 

resolution with accuracy. 
Many times management becomes 

frustrated with what appears to be an 
inability of the technician to pinpoint the 
break. There are many variables that 
must be considered in order to effec-
tively locate a break in fiber cable. For 
this reason, documentation and train-
ing is critical with fiber systems. 

Unfortunately, an extrinsic reason is 
the usual cause of fiber problems. The 
normal result is a total failure of ran-
dom fibers within the cable sheath. The 
failure is normally of the catastrophic 
type. Extrinsic reasons include rodents, 
lightning, ground faults, gunshots, 
freezing water in conduits. vandalism, 

Table 4: Typical emergency 
restoration kit 

1) Restoration splice trays 
2) Two pre-drilled splice closures 
3) Approximately 150 feet fiber cable 
4) Temporary mechanical splice parts (twice 
count of active fibers) 
5) Two complete tool kits consisting of: 

a) Alcohol packs 
b) Gel-off packs 
c) 88 vinyl tape 
d) Miller stripping tool 
e) Book of numbers 
f) Kim wipes 
g) Diagonal side cutting pliers 
h) Pliers 
i) Wrenches 
j) Cable sheath knife 
k) Ty-raps 
I) Snips 
m) Precision cleaving tool 

elal horlidapce 
When you install a Regal Silver Series Trap, you can 

look forward to years of trouble-free pertbrmance. 

Count on it! 

No Water Migration 

Thanks to t single 

piece, machined housing 
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edge. Instead of "0" rings, 

end ports 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 Performance 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. REgAt 
TEChN011.0qiES L-rd. 

1-800-36-REGAL 

excavation, damaged poles (especially 
from auto accidents) and failures at 
splice points caused by poor crafts-
manship. Improper closure assembly 
and/or poor storage of the fiber or 
cable within the closure assembly or 
hand hole also can result in failures. 

Restoration 
Once the cause of system failure 

has been determined, measures must 
be taken to restore the cable system. 
Standard procedures for restoration 
should be established by the CATV op-
erator. Tables 2 (page 30) and 3 out-

line emergency restoration procedures 
and alternatives. In many cases, the 
operator will need to work with the local 
utility operator to restore service. It is 
important to have an agreement with 
the owner of the utility pole line as to 
priorities of restoration in the case of 
downed poles. Additionally, the avail-
ability (or lack thereof) of "slack" cable 
will usually dictate your course of ac-
tion in the field. 

Restoration can range from simply 
transferring system operation from one 

(Continued on page 68) 
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Find that fiber! 
(Continued from page 32) 

rate of force applied by the technician 
is not controlled. 

Self-testing and diagnostics. Con-
tamination, especially in the outdoor el-
ements, is a distinct problem with any 
test set that does not contain some 
type of self-testing and diagnostic pro-
gram that ensures that the equipment 
itself is operating properly, and that the 
signal detector device is free of con-
tamination. 

Minimizing misidentification 
As usage of CATV fiber systems be-

comes more prevalent, it is evident that 
a more sensitive identifier is needed. 
Such a fiber identifier would eliminate 
the potential for failure of technicians to 
identify light fibers and contain several 
features to help alleviate the most com-
mon reasons for misidentification. The 
following are among them: 
• A signal level sensitivity of 50 dBm 

to pick up low-level signals on a live 
fiber, especially in trunking systems. 
• Tone detection capability of 1 kHz 

and 2 kHz and transmission direction 
indicators. 
• The capability to operate over 

1,310 nm to 1,550 nm with low inser-
tion loss at 1,300 nm and 1,500 nm. 

Since the rate of force applied to 
fibers during the identification process 
can vary from technician to technician, 
a bidirectional mechanical damping de-
vice that automatically controls the rate 
and amount of force applied to the fiber 
would be built in. 

To ensure that the unit operates 
properly during each use and is free of 
contaminants that could distort read-
ings, some sort of self-testing proce-
dure is required in the software before 
and after each fiber insertion. These 
self-tests should check the optical 
channel in which the fiber is inserted. 

To minimize confusion for the techni-
cian, the identifier operation should be 
kept as simple and straightforward as 
possible. Pertinent messages — such 
as indicators for low batteries, signal di-
rection and no signal detection — 
should be displayed on an LED panel to 
simplify the identification process for 
technicians. The identifier should be 
lightweight and portable and built for 
the rugged and harsh field environment 
with weather-protected, self-contained 
operation. It should operate on a stan-
dard, readily available 9-volt battery. 

RiserBond ITIFIs 
are the best way to save you 

TIME and MONEY when locating 
faults or measuring cable. 

It's that simple. 
• Rugged, Compact 
and Lightweight 

I Automatic Distance 
and Return Loss 
Readings 

• High Precision 
Accuracy (+/-.01%) 

• Built-in Printer and 
Rechargeable NiCad 
Batteries Standard  

II Waveform Storage 
and Comparison 
Standard  

Model 1220 
$5195.00 

  Riser Bond 
INSTRUMENTS 

MTDR-Cable Fault Locator 

TOLL FREE ASSISTANCE 

5101 N. 57th Street 
Lincoln, Nebraska 68507 

1-800-688-8377 Tm 

As more and more optical fiber 
goes into service, the need to accu-
rately identify and test individual fibers 
within systems is escalating. Fibers 
are carrying so much video — one 
fiber can carry 54 broadband channels 
— that it can cost many thousands of 
dollars if a fiber is shut down in error. 

Summary 
The complexity of fiber-optic sys-

tems has increased. Now, in order to 
maximize the transmission capability 
of fiber-optic technology, cable com-
panies are designing elaborate infras-

tructures with multiple hubs and 
routes containing up to 144 individual 
fibers. 

While much of the identification and 
test equipment developed in the late 
1980s helped cable technicians in their 
work identifying and testing fiber, there 
were still some shortcomings that led 
to misidentification. As the science of 
optical fiber identification and testing 
advances, new features are being de-
signed into test equipment that help 
technicians overcome many of the crit-
ical factors involved in identifying and 
analyzing optical fibers. CT 
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LD-V8000 LaserDisc 
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for blockbuster movies and 
reliable 24-hour operation. 

Visit us at booth #2470 
during the NCTA Show. 
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selection of movies or as an 
on-line backup for single 
LD players. 

PLUS Controller — 
IBM AT/Compatible 
for flexible movie 
definition and sched-

uling, allowing control 
of multiple pay-per-view 
channels using laserdisc-
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ADVERTISEMENT 

REVOLUTIONIZING TELEVISION AUTOMATION 

Real-Time Control Solutions 
for Small Systems 
By John Gerstenberg 
Systems Engineer 

Situation 
Small cable systems are looking for 
a cost-effective and integrated ap-
proach to real-time automated control 
of a host of different devices, including 
VCR's, audio/video switchers, IF/RF 
switchers, satellite receivers, and 
more. 

Objective 
Provide a capable, yet low-cost clock 
controllerthat is modular in design, for use 
in a variety of control applications. 

Solutions 
For less than $1000, cable operators 
can buy the Li'l Ben, a basic seven-day 
clock controller with eight program-
mable outputs, capable of controlling 
up to 400 events. (Other optional 
configurations cost a little more.) 

The Li'l Ben r" Clock Controller from 
Channelmatic is designed as an all-
purpose clock for small cable sys-
tems, which means it does just about 
anything, but costs next to nothing. 

Many Configuration Options 
This versatile, microcomputer-con-
trolled device can be configured in 
many different ways, simply by adding 
custom control modules internally, or 

by controlling the same modules in an 
external chassis. In its basic form 
(LCC-1A), the Li'l Ben has eight open-
collector, FET "pull to ground" out-
puts, through which it performs direct 
VCR control, AN switching, or virtually 
any custom control in real-time. 

A slightly different version of the Li'l 
Ben (LCC-2A) uses Single-Pole, 
Double-Throw relays. As illustrated in 
Figure 1, the LCC-2A is used to control 
an external channel modulator with a 
built-in A/B switch, to select one of two 
program sources for that channel. 

The LCC-3A has a 2x1 stereo audio-
follow-video switcher actually built-in, 
for switching between any two AN 
sources, such as VCR's, networks, or 
character generators. Two of the con-
trol outputs are internally wired to con-
trol the audio/video switching, leaving 
six FET outputs to control other exter-
nal devices. Incorporating the switcher 
in the Li'l Ben saves the operator money 
and valuable rack space. 

The LCC-5A was developed to work in 
conjunction with sequential ad inser-
tion systems to provide limited fixed-
position insertion capability, as shown 
in Figure 2. By automatically rewind-
ing the VCR to the beginning of its tape 
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at a scheduled time, the Li'l Ben allows 
the ad insertion system to recue the 
VCR to the first commercial on the 
tape. Unique software logic enables 
the LCC-5A to monitor the on-air line 
from the ad insertion controller, and 
rewind the VCR only when a commer-
cial is not actively being inserted. 

Ease of Operation 
Programming the Li'l Ben is as easy 
as setting a digital wristwatch. Instruc-
tions are keyed in with a four-button 
keypad. A four-digit multiplexed LED 
display guides the user through the 
various modes of operation, and also 
displays output circuit status. 

Custom Solutions 

The real-time control applications dis-
cussed here are only a few of the 
typical uses for the versatile Li'l Ben 
Clock Controller. In combination with 
Channelmatic's extensive line of 3000-
Series function modules, the possibili-
ties of low-cost, real-time automated 
control are limited only by your imagi-
nation. 

Channelmatic designs, manufactures 
and installs complete automation sys-
tems that improve operating efficiency 
and on-air signal quality. With a com-
plete line of over 200 modular units 
and AN accessories, we can enhance 
your system with virtually any feature 
you could want or need. 

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

UM CHARINELIVULTIC 
821 Tavern Road, Dept. CT2 
Alpine, California 91901 
(619) 445-2691 • (800) 766-7171 
FAX (619) 445-3293 
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Figure 1: High-voltage gloves (with protector 
gloves and inner liners) 
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Power awareness: 
Hot gloves and voltage detectors 
Based upon careful interpretation of 
the "Code of Federal Regulations Title 
29" Part 1910.268, it is the position of 
this author that all associates who 
climb poles or work where there is dan-
ger of contact with power need to be is-

Cable Works 
Remote Order Processor 

We integrated an ARU, Addressable 
Interface, and our 

PC/LAN based billing software and 
came up with the most cost effective 

Pay-Per-View event processor 
available today. 

Then, we made it talk to other billing 
systems. 

If you need to authorize 
Pay-Per-View events at remote 

Apartment Complexes, Trailer Parks, 
Universities, or Hospitals 

YOU NEED 
Our 

Remote Order Processor. 

For Info Contact 

Computer Utilities 
(800) 541-8825 
(501) 741-1616 

See us in Dallas at booth 1137. 

sued high-voltage gloves and voltage 
detectors. 

This article will review the thought 
process behind this decision, outline 
recommendations for when and how to 
use high-voltage gloves and voltage 
detectors, and touch upon training and 
follow-up guidelines. 

By Pam Nobles 
Senior Staff Engineer/Technical Training 
Jones Intercable Inc. 

High-voltage gloves and voltage 
detectors have been a source of 

controversy and confusion in cable TV 
systems for years. This primarily is 
due to the diverse interpretation of the 
codes and the fact that there are no 
direct regulations for CATV in the 
codes. In addition, issuing high-volt-
age gloves and detectors opens up a 
"can of worms" involving inspection 
and testing of the equipment, training 
of the associates, and follow-up on 
both. 

Many managers don't want to deal 
with these issues — especially, since 
the misuse of such equipment may 
cause injury or death. Unfortunately, 
not using this protective equipment at 
all could cause the same result. 

Quite frankly, discussions on high-
voltage gloves and voltage detectors 
at times can become very emotional! 
Different system offices of the same 
company are quite often divided in 
their interpretations of if or when this 
protective gear should be used. 

Thought process behind decision 
Guidelines for when high-voltage 

gloves and voltage testers should be 
used are found in the "Telecommunica-
tions" section of CFR Title 29, Part 
1910.268. The individual paragraphs 
that refer to our topic have been repro-
duced in this article for your reference. 
(See accompanying table on page 66.) 
It is important for you to secure an en-
tire copy of this code for your own ref-
erence. 

The first test a lineman makes is to 
determine if the pole is climbable. 
When climbing a joint-use or light fix-
ture pole, a visual check is made of 
condition and rake of the pole, and 
whether or not the metal power con-
duit, exposed vertical power ground 
wires, or street light fixtures are bond-
ed to the communications strand or 
cable sheath. If grounding cannot be 
determined visually, the code states 
that these items shall be tested for volt-
age. The code continues in (ii): "If no 
hazardous voltage is shown by the 
voltage test, a temporary bond shall be 
placed between such street light fix-
ture, exposed vertical power grounding 
conductor, or metallic power conduit 
and the communications cable strand." 

In (5), we learn how to attach and 
remove temporary bonds: "When at-
taching grounds (bonds), the first at-
tachment shall be made to the protec-
tive ground. When removing bonds, the 
connection to the line or equipment 
shall be removed first. Insulating 
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Most Injuries aren't from 
falling ott a ladder. 

Unfortunately, they occur when tech-

nicians struggle to load or unload ladders 

from old-fashioned, roof-top carriers. 

Fortunately, Crown has designed a pro-

duct that can help prevent those twisted 

ankles, banged up knees and pulled back 

muscles. It's the Slide-Down" Ladder 

Rack, widely acclaimed by both safety per-

sonnel and on-the-job employees. 

Popular with small and big fleets alike, 

the Slide-Down" Ladder Rack puts the 

ladder "Within Arms Reach""... enabling 

the ladder to slide from roof top to the side 

of the van for sure-footed ease of loading 

and unloading. It goes back up just as 

easily! 

For information on the Slide-Down" 

Ladder Rack and Crown's full line up 

of interior products, call toll free: 

1-800-321-4934 (In Ohio: 1-800-525-2485). 

THE CROWN DIVISIONS 
of THE ALLEN GROUP INC. 
1654 Old Mansfield Road 
Wooster, Ohio 44691 
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gloves shall be worn during these oper-
ations." 

In addition, we learned in (4) there 
are specific requirements that deal with 
"suitable protective grounding" that the 
communications cable sheath or shield 
must meet: 

"(A) Bonded to an underground or 
buried cable that is connected to a cen-
tral office ground, or 

(B) Bonded to an underground 
metallic piping system, or 

(C) Bonded to a power system 
multigrounded neutral or grounded 
neutral of a power secondary system 
that has at least three services con-
nected." 

After the lineman has completed all 
these visual checks, if he can't be com-
pletely sure the line is bonded, testing 
for voltage and wearing high-voltage 
gloves is necessary. 

Gloves use 
High-voltage or rubber-insulated 

safety gloves (Figure 1 on page 60) are 
worn to prevent injury in the event of an 
accidental encounter with electricity. It 
is very important to note that wearing 
hot gloves does not mean you can in-
tentionally grab a hot wire. Good work 
practices and safe procedures will pro-

"Wearing hot gloves 
does not mean you 
can intentionally 
grab a hot wire." 

tect you from electricity. In all cases, 
avoid hot wires and energized surfaces. 

For use in CATV, 10,000 volt gloves 
are recommended. Always wear rub-
ber-insulated safety gloves when: 
• There is a possibility of contacting 

electrical power, 
• Placing and removing temporary 

and permanent electrical bonds, 
• Installing a ground rod, and/or 
• When using a voltage detector. 
American Standard Test and Mea-

surement (ASTM) Designation F 496-
85 — Standards on Electrical Protec-
tive Equipment for Workers, provides 
the specification for the in-service care 
of insulating gloves. The following 
guidelines have been extracted from 
this standard. 

Inspections and tests 
The field care and inspection of 

electrical insulating gloves, performed 
by the individual, is an important re-

quirement in providing protection from 
electric shock. Defective or suspected 
defective gloves shall not be used. 

Insulating gloves shall be visually in-
spected by the wearer for defects when 
initially received, and before and after 
each use. Gloves shall be air-tested 
before use each day and at other times 
if there is cause to suspect any dam-
age. They shall be inspected over the 
entire surface and shall be rolled gently 
between the hands to expose defects 
and imbedded materials. 

Insulating gloves shall be given an 
air-test by rolling the cuff tightly toward 
the palm in such a manner that air is 
entrapped inside the glove, or by using 
a mechanical inflator. When using the 
latter, care shall be taken to avoid 
over-inflation. The glove shall be exam-
ined for punctures and other defects. 
Puncture detection may be enhanced 
by listening for escaping air or holding 
the gloves against the worker's cheek 
to feel for escaping air. 
A visual inspection of gloves shall 

be made in the field monthly by a des-
ignated person to determine that such 
equipment is being maintained in a sat-
isfactory condition by the tech. 

Follow this inspection sequence: 
1) Visually check return for test 

gib " THE SPUN ANTENNA PEOPLE" - WORLDWIDE SHIPPING - 

ANTENNAS 60 CM THRU 5 M - 

All DH Antennas 

are spun aluminum 

and continually checked for 

repeat accuracy & high efficiency. 

DH SATELLITE INC. 
P.O. Box 239 

Prairie du Chien, WI 53821 U.S.A. 

Phone (608) 326-8406 

Fascimile (608) 326-4233 

CALL, WRITE OR FAX 

FOR INFORMATION 
Horizon Polar 

Motorized 
Dud s 

gibrafter Mount 

Our reputation was built 

by excellent reception in 

Ku fringe areas. 

Over 10 different mounts 

for over 17 different size 

antennas are available. 

DH offers different 

focal lengths, and 

different edge designs to 

customize your antennas 

for private label. 

3 pt. SSE AZ/EL Mount 
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Bandsplitters For Cable 
Headends 8r. Fiber Optic Splits 

Cable Headend Bandsplitters - 3329 Series 

A bandsplitter separates the entire RF spectrum into a low band and a 
highband. It can also be used to combine these high and low bands to a 
common output. 

Splitters are AC/DC passing on the low band side only. Passband loss is 
approximately 1 dB, except at band edges nearest the crossover 
frequency, where it is approximately 3 dB. 

Meet 
3329-VB* 
3329-57* 
3329-51.5(25) 
3329-51.5(40)* 
3329-38 
3329-98 
3329-130 
3329-M/S 
3329-375 

o - 4.2 
O - 45.75 
- 48 
- 48 

5-33 
5-88 
5 - 110 
5 - 174 
54 - 300 

Passband(MHz) Mutual 
Lox High lamina= 

4.5 - 25 25 dB 
60 - 300 45 dB 
54 - 450 25 dB 
54 - 450 40 dB 
54 - 500 25 dB 
108 - 300 25 dB 
170 - 450 30 dB 
216 - 420 30 dB 
470 - 890 25 dB 

Basepiate dimensions: 21/4" x Gus" 

Functional Use 
TV baseband video/audio 

Sub-band/VHF 
Sub-band/VHF 
Sub-band/VHF 
Sub/low VHF 

Low VHF/Mid-band 
Low/high VHF 

Mid-band/Super-band 
UHF/VHF 

Fiber Optic Filters 
For Supertrunk Noise Reduction & Dual Laser Distribution 

(Audio) (Video) 

= FH = FL I- 19" x 5- Rack Panel 

IM IM 30 dB 
  Isolation 

Fiber Optic Splitters 

9428 

21/1" x x 1" 

9429 

21'4" X 6" X 4" 

In& Cut-Off 
Low Pass Adjacent 
Low Pass Adjacent 
High Pass Adjacent 
High Pass Adjacent 
Splitter Semi adjacent 9428-FH/FL 
*Splitter Adjacent 9429-FWFL 
*PRODUCT UNDER DEVELOPMENT 
Customer to specify FL. FH or FH/FL 

Cut-Off 
LIM Q11112n 
9426L-(FH) 54 - 300 
9426H-(FH) 300 - 550 
9427L-(FL) 54 - 300 
9427H-(FL) 300 - 550 

54 - 300 
54 - 300 

(MHz) (dB) (ne) 
X EL Delx 
1.5 > 8 5Ons 
1.5 > 8 5Ons 
1.5 > 8 = 5Ons 
1.5 > 8 5Ons 
7.5 > 12 = 2Ons 
1.5 >12 - 5Ons 

Series 3329 broadband cable 

bandsplitters includes a model for 

almost any normal CATV or LAN 

application and reflect a design 

capability spanning baseband (4.2 

MHz) to UHF (890 MHz). We will 

quote promptly to your 

specifications for additional models 

for your special system or 

application. 

17 4 M 216 MHz  

3329-(M/S) Frequency Response 

3329-(M/S) 
(Baseplate dimensions: 1 lc" x 4") 

i These extremely selective low pass 
filters, high pass filters and bandsplitters 
employ Hi-Q mechanical cavities or 
elliptical function techniques in their 
design. 

For details on general and fiber optic 
splitters and filters - Ask for free catalog 
C/91. 

RI Mena rof eletedhond Cable >Wan 

•••••e•••••••••.• 
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Bandpass Filters 
*Channel BPF Standard 
Adjacent Cut-Off 

*FM Channel Isolation Full 
Band 

*Pole Mountable Pay-TV 
*CARS Band Waveguide 
*Carrier Isolation System 
Noise Test Leakage Sniffer 

•Wideband: 
Low VHF Band 
Midband 
Hi VHF Band 

Microwave Filter Company, Inc. • 6743 Kinne Street • East Syracuse, NY 13057 
Toll Free (USA/Canada): 1-800-448-1666 • Collect (NY/HI/AK): 315-437-3953 • FAX: 315-463-1467, 315-463-0681 

See us at the SCTE Show, Booth 147. Reader Service Number 50 



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 
• Technical Evaluations 

The Proof is in Our 
Performance. 

System 
Performance 

Engineering, Inc. 

(904) 262-8269 
FAX (904) 260-0383 

PO Box 24927, 
Jacksonville, FL 32217 

We are fully equipped to perform all 
services for CA TV and LAN operators 

related to electronics. 

date. If out of date do not use and re-
turn for test. 

2) Pull vigorously between fingers 
looking for cracks and inner liner, nor-
mally a contrasting color, showing 
through. 

3) Look for signs of abrasions or de-
terioration on the palms, back of the 
thumb side and little finger side. 

4) Turn the glove inside out and re-
peat the stretch test. 

5) Turn the glove right side out. 
6) Squeeze the fingers of the glove 

together and let go quickly. Live rubber 
will return to normal. 

7) Fill the glove with air by revolving 
the glove around the edge of the 
gauntlet axis, rolling it toward the palm 
and fingers. 

If insulating gloves fail any of these 
tests, do not use. 

In addition to the daily and monthly 
inspections done at the system, high-
voltage gloves should be checked with 
voltage every nine months. According 
to ASTM Designation F 496-85, since 
the telecommunications industry uti-
lizes insulating gloves as precautionary 
protection against unintentional contact 
with energized conductors, the maxi-
mum interval between issue and retest 
is nine months. CFR Title 29 Part 
1910.268 indicates 12 months for new 
gloves. Gloves can be voltage tested 
by your local power company or by a 
testing lab for their ability to insulate 
against voltage. Tests should be identi-
fied as indicated under record keeping. 

The following are more tips for 
keeping gloves in good working order: 

1) Storage — Gloves shall be stored 
in a location as cool, dark and dry as 
possible, free from damaging sub-
stances, vapors and fumes, and away 
from electrical discharges and sunlight. 
Gloves shall be stored in their natural 
shape, with fingers up, so debris does 

..evAntres 

not fall in the gloves. Gloves may be 
kept inside of protectors or in a bag, 
box or container that is designed for 
and used exclusively for them. Gloves 
shall not be stored folded, creased, in-
side out, compressed, or in any man-
ner that will cause stretching or com-
pression. Hang the storage bag in a 
protected location that visible to tech. 

2) Care — Gloves shall be wiped 
clean of any oil, grease or other dam-
aging substances as soon as practica-
ble. Gloves should be rinsed as neces-
sary to remove perspiration. Excess 
water should be shaken out and then 
the gloves should be air-dried. Never 
patch or repair rubber-insulated gloves 
in any way. 

Carelessness causes the following 
glove damages: 
• Snags (caused by not wearing 

protective leather gloves over the hot 
gloves) 
• Ozone (caused by storage near 

ozone-producing equipment) 
• Chemical attack (swelling caused 

by oils and petroleum compounds) 
• Sun checking (caused by pro-

longed exposure to sunlight) 
• Cracking (caused by prolonged 

folding of gloves — the strain on the 
rubber at the folded point is equal to 
stretching the glove to twice its length) 

3) Protector gloves — The protector 
gloves shall meet Specification F 696 
and shall be worn over insulating 
gloves to prevent mechanical damage. 
ASTM Specification F 696 describes 
the type and thickness of the leather 
for the gloves as well as the material 
for the cuffs. The protector glove shall 
be sized and shaped so that the insu-
lating glove shall not be deformed from 
its natural shape. 

The minimum distance between the 
top of the cuff of the protector glove 
and the rolled top of the cuff of the in-

REMEMBER WHAT THEY USED TO SAY 
ABOUT LOW-LEVEL SYSTEM SWEEPING? 

Today the NEW 
AVANTRON Sweep/Analyzer System 

uses advanced digital circuitry 
to provide you with HIGH LEVEL results. 

e 
continuous 'Real Time' sweeping, 

High Resolution CRT Display, 
no matter how long your cascade is. 

For more information contact 

AVANTRON COMMUNICATIONS INC 

8596 Pie IX Blvd. Montreal. Oc. Canada HIZ 4G2 Fax (514) 725-5637 (514) 725-6652 
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TYPE 

'Mr 
-----.--

GAIN BANDWIDTH 

PHA4518-11 18dB 450MHz 19.00 
PHA4518-12 18dB 450MHz 19.00 
PHA5518-12 18dR 550MH7 20.00 (BGD102 and BGD104 are power-doubled) 

HYBRID SPECIALS 

ALL HYBRIDS ARE 

TESTED AND 

DOCUMENTED 

& BUY NOW! * 

PRICES WILL 

NEVER 

BE LOWER 

AS LOW AS $18.00 
MHW 6181 
MHW 6182 
CA 4101 
CA 2422 
CA 2201R 
CA 2301R 
CA 2418R 
BGD 102 
BGD 104 

18dB 
18dB 
17dB 
22d B 
17dB 
22d B 
17dB 
18.5dB 
20dB 

40-550M Hz 
40-550M Hz 
40-400M Hz 
5-120MHz 
40-300M Hz 
40-300M Hz 
5-120MHz 
40-450MHz 
40-450MHz 

26.50 
27.50 
18.00 
20.00 
24.00 
25.00 
22.00 
30.00 
36.00 

LOWEST PRICES EVER IN OUR 10 YEAR HISTORY! 

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

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

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

anywhere in the CATV industry. 

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

WHEN ONLY EXCELLENCE WILL DO!!! 

QUALITY RF SERVICES, INC. 

850 PARKWAY • JUPITER FL 33477 

COMPONENTS • PRODUCTS 
TECHNOLOGY • SERVICE 

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

Position 

CT 5: 92 

Please: 

Send Replacement Components Catalog. 
Send information on repair service. 

Send information on Circuit Boards to increase your channel capacity. 
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AD 
SYSTEMS 

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

• PC•POWER 
• PC•FLEXIBILITY 
• PC•RELIABILITY 
PC•VALUE 

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

AD SALES 
PROFITS 
TODAYD, 
TOMOVION 

801.263.1661 
801.266.8813 (fax) 

CFR Title 29, Telecommunications, 
Ch. XVII (7/1/91 Edition) 

(m) Grounding for employee protection-
pole lines 

(1) Power conductors. Electric power 
conductors and equipment shall be consid-
ered as energized unless the employee 
can visually determine that they are bond-
ed to one of the grounds listed in para-
graph (m)(4) of this section. 

(2) Nonworking open wire. Nonworking 
open wire communications lines shall be 
bonded to one of the grounds listed in 
paragraph (m)(4) of this section. 

(3) Vertical power conduit, power 
ground wires and street light fixtures. 

(i) Metal power conduit on joint-use 
poles, exposed vertical power ground 
wires, and street light fixtures which are 
below communications attachments or less 
than 20 inches above these attachments, 
shall be tested for voltage unless the em-
ployee can visually determine that they are 
bonded to the communications suspension 
strand or cable sheath. 

(ii) If no hazardous voltage is shown by 
the voltage test, a temporary bond shall be 
placed between such street light fixture, ex-
posed vertical power grounding conductor, 
or metallic power conduit and the commu-
nications cable strand. Temporary bonds 
used for this purpose shall have sufficient 
conductivity to carry at least 500 amperes 
for a period of one second without fusing. 

(4) Suitable protective grounding. Ac-
ceptable grounds for protective grounding 
are as follows: 

(i) A vertical ground wire that has been 
tested, found safe and is connected to a 
power system multigrounded neutral or the 
grounded neutral of a power secondary 
system where there are at least three ser-
vices connected; 

(ii) Communications cable sheath or 
shield and its supporting strand where the 
sheath or shield is: 

(A) Bonded to an underground or buried 
cable which is connected to a central office 
ground, or 

(B) Bonded to a underground metallic 
piping system, or 

(C) Bonded to a power system multi-
grounded neutral or grounded neutral of a 
power secondary system which has at 
least three services connected; 

(5) Attaching and removing temporary 
bonds. When attaching grounds (bonds) m, 
the first attachment shall be made to the 
protective ground. When removing bonds, 
the connection to the line or equipment 
shall be removed first. Insulating gloves 
shall be worn during these operations. 

(n) Overhead lines. 
(1) Handling suspension strand. 
(i) The employer shall insure that when 

handling cable suspension strand which is 
being installed on poles carrying exposed 
energized power conductors, employees 
shall wear insulating gloves and shall avoid 
body contact with the strand until after it 
has been tensioned, dead-ended and per-
manently grounded. 

sulating glove shall be not less than 1 
inch for a Classlglove. 

Protector gloves that have been 
used for any other purpose shall not be 
used to protect insulating gloves. Sup-
plying protectors with bright color 
gantlets may guard against this prob-
lem, since an inspector can see the 
gloves in use from a distance. Protec-
tor gloves shall not be used if they 
have holes, tears or other defects that 
affect their ability to give mechanical 
protection to the insulating gloves. 
Keep protector gloves as free as possi-
ble from oils, greases, chemicals and 
other materials that may injure the in-
sulating gloves. If contaminated, do not 
use unless they have been thoroughly 
cleansed of the contaminating sub-
stance. The inner surface of the protec-
tor gloves should be inspected for 
sharp or pointed objects. This inspec-
tion should be made as often as the 
rubber gloves are inspected. 

Cloth gloves may be worn inside of 
insulating gloves for warmth in cold 
weather and to absorb perspiration in 
hot weather. 

Gloves with any of the following de-
fects shall not be used and shall be re-

turned to an electrical testing facility for 
inspection and electrical retest: 
• Holes, tears, punctures or cuts; 
• Ozone cutting or ozone checking; 
• Imbedded foreign objects; 
• Texture changes (swelling, soften-

ing, hardening, becoming sticky or in-
elastic); and/or 
• Other defects that damage the in-

sulating properties. 
Gloves that have been rejected and 

are not suitable for electrical service 
shall be defaced, cut or otherwise 
marked and identified to indicate that 
they are not to be used for electrical 
service. 

Record keeping and marking 
Gloves shall be marked to identify 

the type, class and size. The test pro-
cedures of the electrical test facility 
shall specify the test voltage for each 
class of glove to be tested or a record 
shall be kept of the voltage used in the 
test. A date specified as test or retest 
shall be either recorded or provided by 
marking or affixing a label to the glove. 
The marking or labeling method and 
material shall not adversely affect the 
electrical or physical characteristics of 
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the glove or sleeve or conflict with the 
manufacturer's original marking or la-
beling. Employees should inform their 
supervisor if inspection date is past 
due. 

Voltage detector use 
The voltage detector (Figure 2 on 

page 60) is included in this discussion 
since its purpose is similar to that of 
high-voltage gloves — that is, to pre-
vent injury in the event of an accidental 
encounter with electricity. In addition, 
high-voltage gloves must be worn dur-
ing most applications of the voltage 
tester. Much of the information in this 
section has been summarized from the 
C-9970 Voltage Detector Handbook. 
Since voltage detectors vary, it is im-
portant to understand the theory and 
operation of the particular test set your 
company uses. 

The voltage detector is a high-volt-
age detection device. It is intended for 
use in testing various conductive ob-
jects such as power ground wires, 
street light fixtures, mobile homes, 
metal frameworks, metal conduit, 
pedestals, newly driven ground rods, 
homes covered with metallic siding, 
electrical machinery and similar items 
that a tech may contact. 

The C-9970 voltage detector uses 
electronics and high-voltage mechani-
cal design to indicate the presence of 
dangerously high AC and DC voltages. 
The voltage detector does this by com-
paring the voltage difference between 
the user's body and the object being 
tested to an internal (to the voltage de-
tector) safety reference. If the voltage 
difference exceeds this reference, the 
voltage detector will indicate danger by 
way of a flashing red LED. 

The capacitance between the han-
dle of the voltage detector and the 
user's hand is part of the measuring 
circuit and can affect the sensitivity of 
the voltage detector. Thus the final test 
using the voltage detector must be 
done with the bare hand holding the 
test set. However, the voltage tester 
should first be used while wearing 
high-voltage gloves. 

Electrical testing is required on the 
following: 
• Whenever there is reason to sus-

pect damage to any utility; 
• Uninsulated vertical grounds, elec-

trical power guys, and conduits; 
• Street light fixtures (ungrounded); 
• Metal-sided buildings, mobile 

homes and trailers, aluminum siding; 
• Joint-use pedestals; 

TM 

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

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

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

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

source for precise calibration. 
Another WindowLite exclusive. 

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

"Window" is a registered trademark and 
'WindowLite  is a trademark of CornSonics. Inc. 

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

ComSomcs,mc. 
An Employee Owned Corporation 

1350 Port Republic Road 
Harrisonburg, Virginia 22801 

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

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

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

Contact ComSonics for information on 
European and Middle Eastern distributors. 
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FO troubleshooting 
(Continued from page 53) 

fiber to another to a complete replace-
ment of a segment of cable. Table 4 
(page 53) shows what you should have 
in your emergency restoration kit. Nor-
mally, temporary mechanical splices 
are installed to expedite the restoration 
of service. Develop and practice emer-
gency restoration procedures. After 
service is restored, permanent repairs 
via a "hot cut" can be made. The speed 
of the restoration of service is essential 
in order to keep customers satisfied. 

Conclusions 
Develop and practice an emergency 

restoration plan before a problem oc-
curs. Know where the necessary 
records, equipment, materials and per-
sonnel may be found to make the tem-
porary repairs. Use a logical process of 
elimination to determine the failure. 
After determining which of the compo-
nents has failed, quickly effect the re-
pairs. The most important thing about 
emergency restoration is to restore ser-
vice as quickly as possible using tem-
porary repairs that permit a graceful 
transition to a permanent repair. CT 

"NCTI's courses complement 
our in-house training, 

Installer Certification and 
BCT/E exams. Combined, 

they are an effective, 
cost-efficient technical 
training program." 

  =Ite  
= = 

-=- 

- Rich Henkemeyer 
Technical Trainer 

Minnesota Region 
Paragon Cable and 

SCTE Region 6 Director 

National Cable Television Institute 

P.O. Box 27277 

Denver, CO 80227 

303-761-8554 

Fax 761-8556 

Helping develop cable professionals for more than 24 years! 
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• Foreign plant in our work space, 
including telephone, down guys, etc.; 
and/or 
• Ceiling grids. 

Inspection and testing 
Before using the voltage detector, 

perform all inspections outlined by the 
manufacturer. To use, grasp the detec-
tor by the handle and depress the trig-
ger with the thumb. A red flashing LED 
indicates a dangerous voltage; green 
indicates voltage is not present. After 
determining the area is safe for work, a 
temporary bond is placed as a precau-
tion should a fault develop once work is 
underway. 

The voltage detector must be visual-
ly inspected and tested: 
• When received, 
• Before each use (self-test), 
• At least once a month (maintain a 

record), and 
• Annually with appropriate test set. 

Underground plant 
Mobile homes, trailers, metal-sheath 

buildings, ground rods and electrical 
machinery all present a potential elec-
trical hazard and always require test-
ing. Test the siding and frame or both 
frames in the case of double-wide mo-
bile homes before starting work. If a 
voltage is detected on these objects, 
the property owner should be notified 
for corrective action according to the 
your company's procedures. Do not 
contact the potential hazard until all 
hazardous voltage has been removed 
and the voltage detector indicates a 
safe condition. 
When a pedestal closure used in 

joint-buried plant has been damaged or 
disturbed or a trouble condition involv-
ing power is suspected, any power 
company work should be performed 
first. After the power company has 
completed its work, the pedestal 
should be tested with the voltage de-
tector before any bodily contact is 
made. Work should not be done on the 
plant until the power company has 
completed repairs. Additional precau-
tions should be exercised during con-
struction or in storm repair situations. 
Be sure you understand the operation 
of the voltage tester as well as your 
company's procedures before proceed-
ing in such situations. 

Aerial 
Examine the pole for potential elec-

trical hazards such as a vertical power 
ground wire, vertical metallic power 
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Introducing 
the first 
play-it-again 
SAM. 
Meet new LINE SAM 
from Wavetek. 
The first signal level meter 
with "learn" and "repeat" 
modes for fully automated 
testing. 
On cue, LINE SAM auto-

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

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

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

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

1991 Wavetek 

See us at the NCTA Show, Booth 1004. 
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WASHINGTON 
CABLE SUPPLY, INC. 

We now stock Regal!!! 
Splitters and Taps 

We also carry a full line of equipment and 
accessories at competitive prices. 
The products we stock include: 

Gilbert • Jerrold 
Comm/Scope • Belden 

Tyton • Pico Macom • LRC 
Klein • Bashlin • Aervoe 

4600-D Boston Way 
Lanham, MD 20706 
FAX: (301) 577-5551 

Call the company that makes a difference 

1-800-888-0738 
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conduit, street light fixture, power com-
pany primary disconnect hardware, or 
other foreign metal objects. Metal 
power conduit on joint-use poles, ex-
posed vertical power ground wires and 
street light fixtures that are below com-
munications attachments (or less than 
20 inches above these attachments) 
shall be tested for voltage unless the 
employee can visually determine that 
they are bonded to the communica-
tions suspension strand or cable 
sheath. Also, observe the pole and ad-
jacent spans for such hazards as im-
proper clearance from power conduc-
tors or equipment, dangling power 
wires, inadequate clearance on pole-
to-pole guys from power wires or ener-
gized attachment, etc. If none of these 
are present, the pole may be climbed 
providing no other hazard is evident. 

If a vertical power conduit or other 
power company hardware extends to 
the base of the pole, make a voltage 
test before climbing or working on the 
pole. 

If the ground wire is broken, test the 
portion going up the pole unless the 
break exists above the cable space. Do 
not attempt to test a broken ground 
wire or fixture in the power company's 
space (40 inches or more above high-

est cable attachment). If a vertical 
power ground wire is present, make a 
voltage test of the wire before climbing 
or working on the pole. 

If the voltage tester does not indi-
cate a hazardous voltage, poles carry-
ing vertical power ground wires may be 
climbed. Care should be exercised to 
avoid simultaneous contact between 
power ground wires and cable or guys 
since a small voltage may be present. 
This is recommended to avoid the pos-
sibility of a surprise shock, which might 
cause a fall from the pole. 

In general, the tech should avoid unse-
cured objects, dangling wires, etc., which 
would tend to move if probed. Do not con-
tact supply wires going to the fixture. If a 
temporary bond cannot be attached ef-
fectively, wear high-voltage gloves. 

To test for potential electrical hazards 
follow these steps: 

1) Make pre-use test, 
2) Put on insulating gloves, 
3) Depress switch and approach the 

object to be tested, 
4) If the LED does not flash, do anoth-

er test without insulating gloves, 
5) If the red LED does not flash, the 

object is not energized, and 
6) If the red LED flashes, move away. 

Notify your supervisor and identify the 

hazard for the public and other employ-
ees. 

Voltage detector temporary bond 
The temporary bond is used to tem-

porarily ground a fixture, conduit or 
bare vertical ground wire that has been 
tested for and found to be free from a 
voltage potential while working aloft. 
Should a fault develop, the temporary 
bond will provide a direct path to 
ground for the foreign potential. The in-
sulation on the bond may overheat and 
smoke, which should alert the lineman 
to descend the pole. 

While using insulating gloves, attach 
the bond in the following manner: At-
tach the small clip of the temporary 
bond to the cable suspension strand in 
such a manner that it will not be in the 
way of work operations. Then attach 
the large clip of the bond wire to the fix-
ture, conduit or bare vertical ground 
wire. Do not bond to a support bracket 
of multiple line wire or the suspension 
strand of isolated cable. Never attach 
to any street light wires or terminals to 
which the wires are attached or to a fix-
ture that causes the red LED to flash. 

The insulating gloves may be re-
moved only after the temporary bond is 
in place, and then only if other protec-

It's /-1 Money Maker 
and we ca -n prove it!* 

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

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

(21 models and custom designs) 
Major MS0 endorsements 

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

1-800-382-2723 

• 
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tion requirements permit. Leave the 
temporary bond in place until all work 
operations have been completed at 
this pole for the day. 

If the bond starts smoking, put on 
insulating gloves and descend the 
pole immediately. Do not make any 
contact with the bond, the fixture or its 
wiring. 

Upon completion of work operations 
on a pole, remove the temporary bond 
as follows: 

1) Put on insulating gloves, 
2) Remove the clip from the fixture, 

metallic conduit or bare vertical ground 
wire, then 

3) Remove the other clip that was 
attached to the strand. If a spark is de-
tected when removing the bond, de-
scend the pole immediately. 

Particular care must be taken when 
working near traffic light wiring or other 
wiring that may become energized mo-
mentarily. Voltage tests made during 
one part of a cycle may not be valid 
during another part. 

To use the temporary bond, 
1) Wear insulating gloves. 
2) Connect the small clamp of the 

bond to a known ground source first, 
3) Connect the large clamp of the 

bond to the fixture last, 

4) Leave the temporary bond in 
place until all work operations have 
been completed, 

5) While wearing insulating gloves, 
remove the large clamp from the fixture 
first, and then 

6) Remove the small clamp from the 
ground last. 

If the bond smokes: 
1) Leave the bond in place and 

move away and do not touch, 
2) Identify hazard for the public 

and other employees and do not 
leave hazard unguarded, 

3) Notify your supervisor immedi-
ately, and 

4) See that the responsible com-
pany owner is notified of the hazard. 

Training and follow-up 
Since the improper use of hot 

gloves could result in death, a properly 
developed training program, adequate-
ly implemented and monitored, is criti-
cal. 

One of the most difficult tasks may 
be addressing the need for a change of 
attitude regarding hot gloves and en-
suring support from management in 
each system. This involves backing 
from management — we need to make 
sure this is not taken lightly. 

XDC Smartswitch 
...tbe ultimate solution to your 
SIMULCAST and general VIDEO 
SWITCHING problems. 
Unsurpassed functionality and reliability in a compact, rack mount 
unit with the following outstanding features: 

...fast, low erroê¡two button data entry 

...hierarchal dati:i.ettly menu system 

...internal 5mhigh rettOlution monitor with graphics display 

...switching resolution to the second 

...day-of-the week, weekend, weekday,. and special switches 
(reduces weekly prograeatting requineet) 
...full remote access via,teitich-tone phoiteWith VOICE FEEDBACK 
...complete event logging(to disk and/orerinter) 
...proven design 
OPTIONS: 
...bidirectional telecommunicadons via modem (better than being 
there?) 
...switched TII outputs, contact closures, fully shielded relay 
matrices (1x.2 and up) 
...automated dock synchronization to National Bureau of Standards 
...broadcast feature (control of multiple head end units at the press 
of a button) 

eaellac seele.41-$ sK00.00 
(Peg 0-44:x) 

XON Digital Communications Ltd. 
22 Waddell Ave., Dartmouth, Nova Scotia 

B3B 1K3, CANADA 
Ph: (902) 468-2755 FAX: (902) 468-2771 

Once your company's guidelines 
have been established and you have 
secured agreement from management, 
your training program can be devel-
oped. It is important that your training 
be geared specifically for your compa-
ny. 

Decide in advance what type of dis-
ciplinary action should be taken if 
guidelines are not followed. Use an 
employee sign-off sheet to aid you in 
training and inspection. Once begun, 
ongoing training and monitoring is criti-
cal. 

Be sure to read the codes before 
deciding your position on high-voltage 
gloves and voltage detectors. Also, dis-
cuss your plan for with your company's 
safety director before implementation 
of their use. BTB 

References 
1) CFR Title 29, Part 1910.268, 
"Telecommunications." 
2) ASTM Standards on Electrical Pro-
tective Equipment for Workers, Sev-
enth Edition 1988, ASTM Designation: 
F 496-85 and ASTM Designation: F 
696-85. 
3) C-9970 Voltage Detector Handbook. 
4) US West Communications Safety 
Assurance System. 
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STRAND MAPPING AND DESIGN 
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The bucket truck: 
A versatile tool (Part 4) 
This is the fourth and last in a series of 
articles on bucket trucks and will cover 
"dos" and "don'ts." Part 1 (February 
1991) explored their uses and bene-
fits, Part 2 (March 1991) discussed 
maintenance and routine service, 
while Part 3 (July 1991) outlined 
equipment and accessories. 

By Pat Bartol 
Technical Representative, Mobile Lifts Inc. 

he long open stretch of rural road 
shimmered in the late afternoon 

heat. Barely a tree in sight on the pole 
line for a good mile and a half and for 
the construction crew that spelled out 
dollar bills. There would be nothing to 
slow down or hinder lashing up a .750-
inch trunk cable and a .500-inch feed-
er with it at maximum speed. When 
being paid by the foot, speed is essen-
tial in order to make good bucks. 
"Bonus time. Let 'er rip." 

Well look at that would you! What 
the heck is Mike doing? Mike had just 

passed the lashing machine to the 
other side of the pole, made his loops 
and secured the lashing wire to the 
clamp and after placing the snap 
hooks from the pulling rope to the 
lashing machine so that the ground 
hands could pull the lasher, he is now 
bringing the bucket all the way down 
again to be moved to the next pole. 

Neil Knowsitall 
"Hey! Hey Mike, whatcha doin' 

man? C'mon dude, stay up there and 
I'll drive the truck to the next pole. You 
just hold on to the lasher rope and pull 
the machine from up there and we'll 
save some time and make more 
footage today." That of course was 
from Neil Knowsitall. He's the old hand 
on the crew who has been around a 
year or two now including a project 
down Texas or Arizona way (or so he 
says). It was something like a 10-mile 
extension — a real big project. 

Neil knows a lot of shortcuts like not 
wasting too much time on rollers, "One 

The Original Cable Drop 
Marker Is Still The Best. 

The Budco Taplock. 

Budco invented the 
Taplock in 1970. Improved it 
in 1976, 1981, 1982, and 1986. 
And more Budco Taplocks 
have been sold than all 
competitor drop marker 
products combined. 

The Budco 
Taplock. Setting the industry 
standard, time and time again. 

Budco 
The Taplock Company.. Setting The 
Industry Standard In Drop Markers. 

1-800-331-2246 Ask For Dept. 42051 Fax: 1-918-252-1997 
RO. Box 3065 TULSA, OK 74101 

to a span is plenty," says Neil. Neil 
also tells a story of the time he and 
one helper put up 5,000 feet of strand 
all by themselves including several 
corners. As Neil says, "Well shoot, it 
got a little tricky when we couldn't see 
the strand after the first bend or the 
#!&@*# trailer either. We just kept 
pulling off with the bucket truck until 
the strand tension got a little tight. 
That's when we went back to check 
the (ha ha ha) trailer and there it was 
(heh heh heh) halfway up the #°/0!&@# 
pole. Oh Geez, was that ever funny. 
The strand snagged on the reel and 
bound tight and pulled the whole 
#@%!*# shebang right up the pole." 
What he doesn't mention is that at the 
same time about three or four rural 
route mail boxes were now around 18 
feet in the air as well. 
I suppose you might be wondering 

about now what all this has to do with 
bucket trucks. Well, I'm getting to that. 
You see, what was happening here is 
that the guys who knew better were al-
lowing themselves to be influenced by 
a guy who should have known better. 
The issue is simple. In order to speed 
things up, make better time or more 
money, sometimes people have a ten-
dency to shortcut, which is not really 
shortcutting but more like gambling. 
They take a chance on the durability of 
equipment beyond the manufacturer's 
design specifications betting on the 
safety margins inherent in that equip-
ment to allow them to get away with 
some very dumb things. They don't 
consider that someone could get hurt 
or that equipment could be abusively 
damaged, which could necessitate ex-
pensive repairs or long down time far 
beyond the small amount of time or 
money saved. 

Don't risk it 
The gears, hinge pins, bolts, 

mounts and hydraulics are designed in 
most cases to function with lifting a 
certain amount of weight, usually 300 
pounds maximum, to a certain height 
at a certain angle and speed. This 
300-pound maximum weight is gener-
ally regarded as a 180- to 200-pound 
man with his tools and test equipment 
or line equipment, such as a lashing 
machine. In the case of pulling the 
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WHEN QUALITY 
AND PERFORMANCE 
MATTER MOST.. 

POWER/ATTENUATION 

TEST SET 

FOT-90 series 

• The only fully integrated test system 

• 0.02 dB linearity, 0.01 dB resolution 

• Stores/downloads up to 500 readings 

• Optional built-in light source 

(LED or Laser; 850,1300.1550. 
850/13(0 or 1300/1550 am configurations) 

• +16 to -60 dBm range (CATV version) 

S-232 and software 

We patWORLDW 
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VARIABLE OPTICAL 
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• <40 dB return loss option 

• 65 dB range, 0.05 dB resolution 
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• Unique 3-Way Powering Tm 
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RETURN LOSS 
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BRT-320 series 

• Wide range: -8 to -70 dB 

• High resolution:0.05 dB 

• 1300 and/or 1550 nm 

• Small, simple and rugged 

• Unique 3-Way Poweringrm 

• User calibration mode 

• Test source and ORL meter 

FULL DUPLEX 

FIBER TALK SET 

VCS-20A series 

• 4 functions in one unit 

- Full duplex talk set over I fiber 

- Stable source for attenuation testing 

- 2 kHz active fiber detector 

- 2 kHz optical tone generator 

• Multiparty voice communication 

• >120 km range (1550 nm version) 

• Digital quality sound 

• 3-Way Powering, auto-off 

Don't let ordinary fiberoptic test equipment be a limiting factor in the performance of your network. For accurate 
results, test with EXFO. EXFO delivers Reliability, Performance, Customer Support and uncompromising Quality. 
At EXFO, ISO-9002 standards are strictly applied and a large selection of instruments is kept in stock. When 
special needs arise, we will go to any length to assist you. Your optical network deserves the best. 

MAKE NO COMPROMISE. 

USA EAST 
Tel: 603-424-8211 
Fax: 603-424-8212 

USA WEST 
Tel: 818-500-0466 
Fax: 818-247-1744 

EUROPE 
Tel: 33-1-3953-9830 
Fax: 33-1-3953-9840 

MAIN OFFICE 
465 God'''. 
Vanier, QC, Canada 
G I M 3G7 
Tel: 418-683-0211 
Fax:418-683-2170 
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METRONET, INC. 
"WHERE DREAMS BECOME REALITY" 

• CAD Fiber Optic and Coaxial System Design 
(Lode Data), Audio, 

• On Site Project Management 
• Turnkey Services 

• Mapping Services-Strand and As-Builts 
• Drafting Services-Base, Strand and Electronics 
• Auto LISP Programming - Client Specific 

• CAD Training and Set Up 
• Marketing Services (Dark Fiber) 

James P.Worthen Frank Walker 
President Director of Sales 

NAIETIRONET INJO. 

Building 200, Suite 210, 1111 Alderman Drive 
Alpharetta, GA 30202 

(404) 475-9956 FAX # (404) 475-9944 

#e) Taipei Satellite & Cable TV '92 

Dates: September 14-16, 1992 
Place: Taipei International 

Convention Center 
Taipei, Taiwan 

Sponsor: Cable & Satellite TV Guide 
Co-Sponsors: The Cable Television Association 

Microelectronics Technology Inc. 
United Communications Group 

For information please contact: 
Cable & Satellite TV Guide 

P.O. Box 101-391 
Taipei, Taiwan 

Tel: 886-2-506-3335 
Fax: 886-2-507-2375 

or 

The Cable Television Association 
186, Chung Yang Road, # 7F 

Nankang District 
Taipei, Taiwan 

Tel: 886-2-788-5773 
Fax: 886-2-788-5774 

of Taiwan 

lashing machine from the bucket as 
previously mentioned, the stresses ex-
erted on these components from a 
fully extended boom (even if only try-
ing to overcome a 100- or 200-pound 
lateral resistance) is tremendous. It is 
similar to a large lever prying away at 
the gear teeth and other parts. Of 
course the manufacturers purposely 
over-design in the interest of safety 
and durability. However, knowledge of 
this fact should not entice us to stretch 
the rules from time to time. 

The previously mentioned semi-hy-
pothetical story does happen often 
enough to get concerned about. We 
have all witnessed it from one time or 
another. Another common abuse of 
the lift is using it as a crane to lift 
heavy objects. I once observed a con-
struction crew lifting a fully assembled 
5-meter dish into position on its mount. 
I'm not sure of the weight of the anten-
na but I would guess it would have to 
have been 700-900 pounds and be-
lieve me, I held my breath until that 
thing was bolted into position. I 
couldn't believe that the bucket and 
boom would tolerate such abuse with-
out serious damage and also possible 
injury to the men guiding the antenna. 
But it did however and I felt at the time 
that the "big engineer in the sky" had 
been overlooking that job. 

More don'ts 
The following are some abuses of 

equipment and safety rules in the use 
of bucket trucks. These are definitely 
"don'ts." 

1) Do not allow two people in the 
bucket at the same time. This usually 
happens when someone wants to 
demonstrate something or point some-
thing out to another person. Aside 
from the possibility of excess weight, 
there simply isn't enough room for two 
people to work simultaneously. 

2) Do not get into a bucket with 
climbing hooks on and attempt to step 
out of the bucket onto a pole, roof, tree 
or some other object. 

3) Do not work from the bucket 
without a safety belt that is properly at-
tached to the belt ring. 

4) Do not stand on top of the bucket 
lip to reach an object beyond the nor-
mal reach from the bucket. (This one 
is surely a widow maker!) 

5) Do not get outside of the bucket 
enclosure for any reason while it is el-
evated. 

6) Do not permit anyone to operate 
a mobile lift without proper instruction 
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Ultimate Drop System 

Responding with a Solution! 

SACHS 

The Outside Plant Hardware Specialist 
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official seal of 
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support and 
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technology for the 
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PLANT AND SALES OFFICE 
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Quality Workmanship is NOT Hard to Find! 
We Provide Value Engineering Services At Its Best... 
• FCC Testing and Certification 
• Fiber Optic Testing and Documentation 
• Fiber Optic Splicing and Repairs 
• CAD Design & Services 
• System Sweeping and Repairs 
• Quality Service Since 1985 with our In-House Staff 

Call Bob Rahmer or Chris Papas 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 

3. Dipped-on 
hex sizes full cushion 

plastic handles 

4. Precision 5. Heat-treated 
hex crimping pins for max 

strength 

6. Quick, precise, easy 
star wheel adjustment 

Division of Ripley Company, Inc., 46 Nooks Hill Road, Cromwell, CT 06416 
1-800-528-8665 (203) 635-2200 FAX (203) 635-3631 

in the use of the bucket movement 
controls. 

7) Do not continue operation of a 
mobile lift knowing something is mal-
functioning such as leaking hydraulic 
seals, cracked pins, cracked bucket 
enclosure, poor stabilizer, etc. 

8) Do not operate a lift without a 
micro-lock and/or wheel chocks in 
place. 

9) Do not use the lift as a crane or 
in situations where high lateral forces 
are brought to bear, such as pulling 
cable or a lashing machine with the 
bucket. 

10) Do not engage in horseplay with 
your lift such as leaping from the buck-
et to a pole or tree, standing on the 
bucket rim, driving down the road with 
the bucket ascended, etc. 

11) Do not subject the bucket and 
lift arm to unnecessary heavy stresses 
by pushing through heavy foliage and 
tree limbs. 

The dos 
As important as it is to heed the 

"don'ts," it is equally important to ad-
here to the "dos" to ensure safe de-
pendable operation of your mobile lift. 
Some important "dos" are as follows: 

1) Do routinely and regularly per-
form the maintenance functions re-
quired such as greasing, checking hy-
draulic hoses, oil, pumps and electrical 
systems and switches. Keep a dated 
record and logs both for in the office 
and in the vehicle. 

2) Do make needed repairs a priori-
ty. Do not put off even minor items for 
another day because it could result in 
an injury or costly repair later. 

3) Do operate the lift within the 
rated weight capacity. 

4) Do use your lift intelligently and 
within the range of tasks for which it 
was designed. 

For a long lift life and trouble-free 
operation of your mobile lift a little 
common sense is mostly what is re-
quired. The lift itself is surely built to 
perform beyond its stated specifica-
tions and the professional mainte-
nance programs will find and correct 
potential problems before they be-
come major repairs. 

Perhaps the two most important tips 
to good safe bucket truck operation are: 
Keep that "loose nut" behind the bucket 
controls well secured and the most im-
portant grease to be applied is the "elbow 
grease" to perform the simple checks 
that should become routine and second 
nature to a good lift operator. BTB 
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Today's ducted systems for pre-installed coaxial cable or fiber 
optic cable in conduit. Tomorrow's long-term protection and 

savings for your investment in underground construction. 
TODAY, TOMORROW, TAMA(4,UA 

MANUFACTURED BY Tamaqua Cable Products Corporation, Schuylkill Haven, PA 17972 
CALL: 800-232-0883 FAX: 203-235-2454 PA: 717-385-4381 
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DINOSAURS CLUB 

Early CATV: Falling tools, shotguns, snakes 
By Len Ecker 

ar here is so much new and exciting in 
the world of cable today — fiber op-

tics, digital compression, high definition 
TV (HDTV) — that it makes an old-
timer like me wish I could roll back the 
years and be young again. 

Unfortunately, I can only look back at 
what was. As I do, I have to wonder 
how we ever got this cable TV business 
going when we knew so little. I realize 
now that nothing in my days at Georgia 
Tech prepared me for what was to con-
sume 40 years of my life. 

My first encounter with cable really 
wasn't cable at all. I heard about a com-
munity in Pennsylvania where an enter-
prising appliance dealer had picked up 
some TV signals on a local hill and de-
livered them into town to help sell TV 
sets. He'd never heard of coaxial cable, 

so he used what was available — twin 
lead. The town center was the county 
seat — court house, offices and jail — 
and to avoid running the wire around 
the block he took a direct route: in a 
window on one side and out on the 
other. 

An "accidental" career 
Since I found this interesting, I 

thought I might like to get involved in 
this endeavor as a sideline. It looked 
easy, and the extra money would 
come in handy for my young family. 
So I spent a cold winter night on a hill 
in central Pennsylvania watching a 
picture that appeared on a TV set. 
Since I didn't know where it originat-
ed, I had to wait for station identifica-
tion. Finally, I learned the signal was 
coming from Dallas. Soon after, it dis-
appeared. 
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Cable television was still in its early days when TVC 
first offered the Model 2F Hybrid Splitter. And, while its 
streamlined modern day counterpart looks quite a bit different, 
each shares the characteristic quality for which TVC is known. 
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our fortieth anniversary year, we'd like to thank all of our 
customers for helping us grow into the nationally recognized 
company that we are today. 

IN 

120 Rf1-2 
— 5-600MHz 

OUT OUT 2.,:" 

rEkINCORPORATED 
Fast: TVC Supply— Hershey, PA 17171 533-4982 1-800.233-2147 

West: TVC/Horizon —San Clemente, CA 17141 361-2011 1-800-755-1415 

Southwest, TVC Supply— Houston, TX 17131 956-2984 1-800-346-3759 

Southeast: TVC/Interstate — Sarasota, FL 18131 371-3444 1-800-245-4423 

Corporate Office 1746 E Chocolate Avenue. Hershey, PA 17033 

40 Years of Quality 
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COMTECH SUPPLY, INC. 
WORLDWIDE DISTRIBUTOR 

* STOCKING * 

CATV * TELEPHONE * POWER 

* DATA PRODUCTS * 
Established 1975 

Comtech Supply de Argentina, S.A. 
Sanchez de Bustamante 880 
(1173) Capital Federal 
Argentina 
Phone: (541) 885482, (541) 8628561 
FAX: (541) 8624295 

Comtech Supply Inc 
1952 N.W. 93rd Ave. 

Miami, FL 33172 USA 
Phone: (305) 592-3948 

FAX: (305) 592-9646 
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ACS 
Communication 
Services, Inc. 

When you need contract 
services, you want results. 

ACS delivers best! 
If you need 

mapping construction ug aerial 
post wires installations audits 
call for more information or quote: 

1-800-266-7744 

71Dovetail 
."'Surveys 

SIGNAL LEAKAGE FLYOVERS 

Z-i 

'Nationwide Service 

*Reports with Maps 

'Package Pricing 

'Non-interferingSurveys 

125 Goodman Drive 
Bethlehem, PA 18015 
(215) 691-0100 

Dovetail brings more than 
15 years experience with 
cable signal leakage 
assuring highest quality 
data gathering and analysis 
with FCC recognized 
procedures and reports. 

Call about our 
"spot check" service 
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Since I'd never heard of ducting or 
temperature inversion, I was at a loss to 
explain what had happened. Somehow. 
though. I knew that this signal would 
never be the basis of a system, and I 
gave up on the ideal of pursuing this 
new enterprise. Thus, it was only by ac-
cident that I finally became involved in 
what would be cable TV. 

My wife, on a visit to her hometown. 
met with a neighbor whose husband 
was seeking an engineer for a new ven-
ture. He hired me, and I found myself 
building a cable system in South 
Williamsport, Pa. 

Those early days were long and hec-
tic. The local mountains provided a way 
to pick up TV pictures from Philadel-
phia, which, by those standards of the 
day, were usable. Since boxing and 
wrestling were the major TV events, we 
knew we had a good picture when you 
could tell the black trunks from the 
white ones. 

Perils on the mountain 
Those days on that mountain were 

an experience I would not want to re-
peat. To get the best possible recep-
tion, we built an H-frame tower so all 
the antennas might be at the top. A 
local TV repairman helped in the con-
struction process and turned out to be 
more a menace than a help. Any time 
he was on the tower, tools rained down 
from every pocket. Who'd ever heard of 
hard hats? 

That first winter ice was a major 
problem. When it rained in town, it in-
variably turned to ice on the mountain. 
We soon learned that a shotgun and 
buckshot would clean the ice off the 
tower without damage, and we could 
climb up. 

The headend shack was just that, a 
plywood shanty with cinder block steps. 
Those steps were to play a dramatic 
role in my life on the mountain. 

These Pennsylvania mountains were 
well-populated with rattlesnakes and 
water moccasins. One Sunday I es-
caped to the mountain to watch a foot-
ball game. I hadn't bothered to put on 
the normal knee-high boots I always 
wore at the antenna site. As I left to go 
home, I stepped out and bang! — a rat-
tlesnake was sunning himself on the 
top step. Being a snake, he immediate-
ly challenged my right to share the 
choice position with him. I still have 
fang marks on my ankle, which, though 
they've faded over the years, are still 
faintly visible. 

That mountain was loaded with 
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MODULATOR'S 
REFURBISHED 

RECEIVER'S PROCESSOR'S 
REFURBISHED 

LINE GEAR 
REFURBISHED 

LNC'S 
Scientific 6A3tlonto 

9260 9210D 
416 6250 

Blonder Tongue 
snvm MHVM 
ESHM ESM 

Codco 
150 250 

Scientific Atlanta 
6601 6602 
6650 6680 
9530 9531 
9630 9640 

DX 
643R 644 

Standards 
32C/K 24PC 
245 24SC 

CMOs 
TM I 400 TM2400 Microdune 

CRS 
DX 

DSM1 1 0 DSM I /IC 

Triple Crown 
HEM-W HEM 

Drake 
2310 2410 

LPR 
FFXS 
FFC 

Codco 
151 251 

Scientific Atlanta 
30 6' 50 

Triple Crown 
I10th I iCO 

Phase Core 

Precise 

Pico 

Scientific Atlanta 

Sylvania/Texscon 
Line Extenders 

300 mz 330 mz 
400 mz 450 mz 

Trunk Amplifiers 
300 330 
400 450 

Top's 
Pods 

EQ's 

DC's WE SELL, REPAIR 
rot PURCHASE ALL 
EQUIPMENT LISTED 

MOST 
REPAIRS 
IN ONE 
WEEK 

HALFSIZE$Vc9ircilASSIS 

FACT 
1991 

* Average Repair Charge 

LESS THAN $100 00 3 

Including Parts 

* Dosen't 

DRK ENTERPRISES, INC. 
DBA 

THERMOSTAT CONTROLLED FAN 

SAVES RACK SPACE 

tT77-r1 

Cti) 

270-770 ma 
360-1 360-2 
362 9360 
Cal-Amp 

900-1400 as 
Down Convertors 

760-1260 ms 
S:c-dord 

950-1450 ms 
\B 

4-ez 
LNAs 

âPECIFIL 
50*Col-Arap 

Commercial LAN's $89.00 

SO'Col-Asopentoo 
LNA's 

®, We FIX 
VIDEO CIPHERS 

MOST 
REPAIRS 
$93.00 

vcii PLUS 
'UPGRADES & EXCHANGES 

+ IRD CARD 
OR 

STANDARD + 

$269.00 
'Must Be Working White Label or IRD 

800-331-5997 
VideoCipher is a registered trademark of General Instrument 

1575 N. 105th E. Ave Tulsa, Oklahoma 74116 (918) 836-8348 
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MANUAL 
PRO(IRAM SWITCNIM 
WENT OUT wrni 
Mier EAR)! 

Manual program switching has become obsolete since 
Monroe Electronics developed the Series 3000 family of 
switching and control products. And now SYNOPSIS soft-
ware is available to control the Series 3000 family. Series 
3000 and SYNOPSIS can control all of your headend switch-
ing needs more easily than you ever thought possible from 
wherever you happen to be. So don't become a thing of the 
past — stay on top of your switching needs with Series 3000 
and SYNOPSIS! 

100 HOUSEL AVE LYNDONVILLE NY 14098 NE-. IN/I CIN R 0 E 
716 765 2254 FAX 716 765 9330 Ir ELECTRONICS 

OUR CRIMPERS ARE APPLAUDED . . . 
BUT OUR STRIPPERS BRING THE HOUSE DOWN 

HEX CRIMP TOOLS 
• Wide range of tools with HEX 

sizes as specified by connector 
manufacturers 

• Built-in adjustment, extends tool life. 

• MK1050 Field maintenance kit, 
your performance backup for 
worn parts replacement 

• A complete tool for every size. 

• CATV, MATV & STV standard RF 
Applications 

COAXIAL CABLE STRIPPER 

• Safety yellow color, high visibility. 
• Non-adjustable tool steel blades. 

• Replaceable blade cartridges 
snap right in. 

• Clean out feature removes debris 

For more information on these and 
other tools please contact: 

cable prep 
BEN HUGHES COMMUNICATION PRODUCTS CO 

207 Middlesex Ave., Dept D.M. 
P.O.Box 373 
Chester, CT 06412-0373 
Tel. (203) 526-4337 
FAX: (203) 526-2291 

wildlife. Besides the snakes there were 
deer, bears, wildcats, wild turkeys and 
all sorts of small game. That made 
hunting season a reign of terror. I con-
ceded the mountain to the hunters for 
two weeks and waited with bated 
breath for it to end. If the picture re-
mained on, I heaved a sign of relief. 
Upon returning to the mountain I always 
found insulators shot away and bullet 
holes in the shack. And, if that were the 
extent of the damage, I felt fortunate. 

Having completed the mountain-top 
site, it became necessary to get the sig-
nals off the mountain. Following the 
road into town was an 18-mile trip. The 
only other way down was a straight line 
from the shack to the closest highway 
— a mere 7,000 feet. With state per-
mission we built a pole line, sliding 
them down from the top. We learned 
how fast a pole can move when one of 
them broke loose and careened down 
the slope until it finally wedged between 
two trees and broke in half—quite a feat 
for a 45-foot class 1 pole. 

Life on the mountain was a never-
ending experience. One day, while 
working with a technician assigned to 
me, we were carrying a ladder for some 
midspan splicing when I heard a dis-
tinctive danger signal — a rattle. I didn't 
say anything to my partner, and just 
kept walking. Only after we'd passed 
out of danger did I stop and point to the 
bed of rattlers we'd just walked through. 
You know, it's funny. It was weeks be-
fore he'd go up on the mountain with 
me again. 
I learned many things they don't 

teach in college up on that mountain. 
For instance, all sorts of animals think 
PVC, the cable jacket, is a salt lick. 
They were constantly chewing on the 
cable. The larger animals, meanwhile, 
used the poles to scratch themselves 
so after a while the splinters made the 
poles poor risks for climbing. 
When the day finally arrived that we 

could see actual TV pictures at the bot-
tom of the hill, I heaved a sigh of relief 
to be off that mountain. Little did I real-
ize the tough job was yet to come, but, 
that's another story. CT 

Len Ecker started in the cable industry 
in 1950 with a five-channel broadband 
system in Williamsport, Pa. In 1956 he 
went to work for Jerrold and in 1966 be-
came the engineering advisor to the 
marketing group. Later he was heavily 
involved in Jerrold training seminars. 
Today he owns his own consulting 
company, The Len Ecker Corp. 
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It's a tough market out there and 
the smart money goes with a sure 
thing whenever it's available. That's 
why more top MSO's put their money 
on Learning audio equipment. It has 
the proven assets to return a high 
yield of performance and reliability. 

It's clear why the industry is 
bullish on Leaming equipment. 
Products like the MTS-2B BTSC 
Stereo Generator offer more standard 
features than any comparable unit 
and at a very comparable price. 

' 

• 
CA, 

NITS-28 EITSG STEREO GENERATOR 

LINLOCA UNLOCK 

SWAG CARRIER 

PHASE LEVEL 

Sharp, clean audio with a 
frequency response flat out to 15 
kHz, typical stereo separation >30 
dB, true AGC, Bessel-null test-tone, 
dbx" noise processing, and stereo 
synthesis for ad insertion are basics 
that Learning buyers have corne to 
expect. 

This is the kind of dependable 
equipment that operators want to 
have on-line for the not-so-far-away 
day when every minute of broadcast 
time will be in stereo. 

• 

LEAMING INDUSTRIES 

So, if you're in the market for 
success, take this insider tip and call 
or write today for more information on 
the full line of audio equipment. Make 
Leaming your next sound investment. 

LEAMING INDUSTRIES 

15339 Barranca Parkway, Irvine, CA 92718 
(714) 727-4144 • FAX (714) 727-3650 

(800) 4-LEAMING 

THE MTS-2B IS PREFERRED BY MORE TOP MSO'S THAN ANY OTHER ENCODER 
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Optical amplifiers 

CORRESPONDENT'S REPORT   

What is the status of a 
1,310 nm fiber-optic amplifier? 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

My last column on optical ampli-
fiers was in January 1990. With 

the speed of developments in this 
field that corresponds to the ice age, 
erbium-doped fiber amplifiers have 
improved and been deployed in the 
field for applications at 1,550 nm and 
there have been striking advances in 
the development of a 1,310 nm fiber-
optic amplifier. Production of a satis-

factory 1,310 nm fiber amplifier would 
be of enormous significance to CATV 
since the installed fiber in CATV (and 
in general elsewhere) is almost ex-
clusively 1,310 nm — not 1,550 nm. 

Currently there are two generic 
types of optical amplifiers, the semi-
conductor optical amplifier (SOA) and 
the erbium-doped fiber optical ampli-
fier (EDFA). Their applications in op-
tical transmission are shown in Fig-
ure 1. Using one at the transmitter in-
creases the output level of the optical 
signal. This is a handy method of 

Figure 1: Optical amplifier applications 

Power 
amplifier 
at Tx 

 Cà......___4> E3 Receiver 
preamplifier 

"It looks as if 
praseodymium-doped 
fluoride fiber ampli-
fiers will, with further 
development, come 
close to meeting the 
gain and power re-
quirements of an 
ideal amplifier." 

Figure 3: An SOA 
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6740 Baymeadow Drive 
Glen Burnie. MD 21060 
1-800-54-GOULD or (410) 787-8300 

Figure 4: Schematic of operation prin-
ciple of an EDFA 

Fiber 
Signal in coupler 

Er-doped 
fiber 

Pump 
laser 

Control 
electronics 

Power 
supply 

Signal out 

providing sufficient signal levels 
(power budget) to permit subsequent 
splitting and branching of the trans-
mission path. Use in mid span per-
mits a longer total path and using 
one at the receiver permits the use of 
a signal whose level has decreased 
to an otherwise unacceptable 
amount. 

Semiconductor optical amplifiers 
The SOA uses the same basic 

construction as the conventional 
Fabry-Perot semiconductor laser. As 
shown in Figure 2 on page 86, a typi-

Figure 5: Gain vs. wavelength characteristic of 
erbium fiber amplifier 
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cal SOA has a 500 gm (1/50 in) long 
buried heterostructure, which is the 
active region (wxd) that the optical 
signal enters, traverses the 500 lam 
and exits amplified. Antireflection 
coatings (R, and R2) are applied to 
the laser facets leaving a residual re-
flectivity of less than 0.5 percent (in a 
conventional Fabry-Perot laser the 
reflectivity is approximately 30 per-
cent). The effect of the greatly re-
duced reflectivity is to significantly in-
crease the lasing threshold of the de-
vice. This means that the operating 
current and the accompanying optical 

gain may be increased without the 
amplifier lasing. 

The SOAs are interesting because 
they can be made in different forms 
so that they can amplify at 1,550 nm 
or at 1,310 nm. However, the avail-
able performance of SOAs has not 
promised imminent deployment in 
fiber-optic systems because they are 
highly non-linear in operation and 
also semiconductor gain is highly de-
pendent on the polarization state of 
the optical input signal, which varies 
greatly in the output of typical fiber 
feeding the signal into the amplifier. 

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

01111.111M2===aMM1/1>----_ 

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. 

• • • 

ma> coup 
Fiber Optics 

Protect Your 
Inalienable 
Rights 
At that crucial time of restoration 
or installation of your fiber optic 
network, communication in the 
field is vital. The ALT 7601 
Electro-Optic TalkSet keeps you in 
touch by allowing you to choose 
optical fiber, sheath, twisted pair or 
any combination. The ni-cad 
battery powered unit comes in a 
rugged carrying case designed to go 
wherever you need it. And with 
46db range on fiber and 15-50 mile 
range on metal, our aim is to guarantee your freedom of speech. 
For more information, write, call or fax: 

= = = 

Automated 
Light 
Technologies, Inc. 

562 Captain Neville Dr., Waterbury, CT 01675 
800-648-8871, 203-757-4200, Fax 203-757-4204 
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Correction can be achieved by active 
monitoring and control of the SOA 
gain but this adds to the complexity 
of the optical amplifier. This problem 
does not exist in fiber-optic amplifiers 
because the amplification occurs in 
the doped fiber, which is circularly 
symmetric and thus insensitive to sig-
nal polarization. Compared to 
EDFAs, the higher noise figures, 
poorer high-power linearity of SOAs 
restrict their usefulness in AM analog 
video transmission but are satisfacto-
ry for FM. 

The photograph of an SOA (Figure 
3 on page 86) shows the heart of an 
amplifier, the semiconductor package 
(placed in front of the SOA). This 
SOA is made by British Telecom and 
DuPont (BT&D). BT&D has done a 
great deal of the research and devel-
opment in the field of optical ampli-
fiers, both SOAs and EDFAs. 

Optical amplifiers for 1,550 nm 
Figure 4 shows schematically the 

configuration of a pumped fiber to il-
lustrate the basics of operation of an 
EDFA. Pump power (usually at either 
980 nm or 1,480 nm) is absorbed by 
the erbium in the length of doped 
fiber (which is a short 10 to 20 me-

Figure 6: Typical EDFA circuit 

EDFA 

Er-doped 
fiber 

Isolator Isolator 

ters in length) creating stored excited 
state electronic energy. Signal pho-
tons then stimulate electronic-to-opti-
cal power conversion at the signal 
wavelength. When input signals are 
at the 0 dBm level that is typical of 
signal lasers, the efficiency with 
which pump photons are converted to 
signal photons can exceed 80 per-
cent, resulting in output powers 
greater than 15 dBm. While the fiber 
provides a gain medium when 
pumped, when unpumped the fiber 

becomes very lossy at the signal 
wavelengths (1,550 nm region). This 
loss is about 5 to 6 dB per meter of 
Er-doped fiber, so the total absorp-
tion for a typical device may be as 
high 80 dB. However, in the 1,310 
nm region the absorption is very low 
(in either the pumped or unpumped 
state), with absorption losses of less 
than 0.005 dB/m at 1.2 gm wave-
length. The gain vs. wavelength char-
acteristic of erbium fibers is shown in 
Figure 5. 

Introducing the RMS new PowerKing" 
Standby Power Supply Model PSSB-60. 

Call your Sales Rep for 
information on the 

complete PowerKing 
line of Power Supplies. 

Model: PSSB-60 
15 Amp - 2 Battery 

RMS Electronics Inc. 
41-51 Hartz Way 
Secaucus, NJ 07094 

Tel: (800) 223-8312 
FAX: (201) 601-0011 
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Figure 7: Optical amplifier (left) and power supply (right) mod-
ules, with Jerrold SX amplifier housing specifications 

Specifications 
Environmental/mechanical 
Ambient temperature range 
Power consumption 
Housing 
Strand-mount 
Rack-mount 

Optical connectors 

-40° to +60' C 
30 watts 

SX amplifier 
3.5 in (h) x 19 in (w) 
FC-APC 

Operating/performance 
Pump wavelength 
Input power 
Saturated output power 
Noise figure 
CSO/CTB distortion 

1,480 and 980 nm 
-6 dBm to +4 dBm, typical 
15 dBm, typical 
4 dB, typical 
70 dBc 

The Right Equipment 
for the Right Price 

CCR-2 CCR-4 

Checkout our Cable Fault Locators 
V User friendly 
✓ Accurate measurement 
✓ High resolution, backlit LCD 
✓ Cost effective 
✓ Memory to store and compare 

line responses 

Contact us for your Clic Rep 

Mir Clic Instruments Ltd. 
e mi 2630-A Lancaster Rd. 

Ottawa. Ontario K 1B 5L8 
Instruments Ltd. (613) 731-9030 

There are three possible arrange-
ments for pumping the amplifier. The 
pump can be fed in at the input of the 
amplifier (Figure 4 on page 88) so it 
travels in the same direction as the 
signal (a propagating pump) or it can 
be fed in at the output of the amplifi-
er so that it travels in the opposite di-
rection to the signal (counter-propa-
gating pump) or the amplifier can be 
pumped at input and output (dual or 
bidirectional pumping). It may seem 
intuitively wrong to amplify using a 
pumping beam travelling against the 
signal, but after all the sole function 
of the pumping beam is to excite the 
erbium ions so that they can provide 
the signal amplification and it doesn't 
matter in which direction that exciting 
beam comes from. The gain of the 
amplifier is not affected by pumping 
configuration. Figure 6 on page 89 
shows a typical EDFA circuit. 
A joint development program be-

tween Jerrold and BT&D produced 
an EDFA that is packaged in a stan-
dard Jerrold housing. The amplifier 
has a gain of approximately 15 dB. 
Its current price is $30,000. (See Fig-
ure 7.) 

At a recent meeting of the Optical 
Society of America (OSA), interesting 

II 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 

Stop and see us at the 

Cable-Tec Expo Training Lounge 

Ég1” 1—.41 ATC National Training Center 
AT j —ni. 2180 South Hudson Street 
A Time Warner Company Denver, CO 80222 
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Figure 8: Energy levels of Er, Nd and Pr 
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work with fiber amplification was re-
ported. Distributed amplifiers, made 
by lightly doping the fiber and pump-
ing its entire length, promise a "loss-
less" fiber. Analysis coupled with ex-
perimental results indicates that with 
erbium concentrations of about 1 
ppm and 70 mW pump lasers spaced 

8c 

'D2 

1.32 pm 

' pro 

1  
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1G4 

3F4 

/3F3 

— 3F 
3H5 2 
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at 30 km (19 mi) intervals, a lossless 
fiber can be achieved. One group 
demonstrated a lossless fiber length 
of 14 km at a signal of -10 dBm, and 
another showed that a lossless 
19x19 star coupler can be made 
using 19 amplifier fibers and a single 
980 nm pump. 

3H4 

Optical fiber 
amplifiers for 1,310 nm 

But how to get a fiber amplifier for 
1,310 nm since erbium, the amplify-
ing dopant, will amplify at 1,550 nm 
only? In the January 1992 issue of 
Optics & Photonics News (a publica-
tion of the Optical Society of Ameri-
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Safety, Susceptibility & Site Surveys 
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1-800-221-6452 
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607-898-4218 • FAX. 607-898-4830 

TALON Dielectric Spurs 
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Phone 416-871-7111 
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• Nonmetallic resin construction provides 
dielectric protection 
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• Articulated foot plate with non-slip sole 
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• Use standard work boots 

• Provides a platform foot support- no 
more arch pain or discomfort from past 
foot injuries 
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Comparison of optical amplifier properties 

Net gain 
Output power 
Bandwidth 
Center 
wavelength 

Pump 
Noise figure 
Status 

*NTT 
BT 

SOA 
20 dB 
+3 dBm 
45 nm s 7,900/5,600 GHz 

1,300 or 1,500 nm 
Electrical 
8-10 dB 

Commercially available 

EDFA 
35 dB 
+15 dBm 
45 nm s 5,600 GHz 

1,500 nm 
980 or 1,480 nm 
3-4 dB 

NDFA 
7 dB 
+14 dBm 
30 nm s 5,300 GHz 

PRFA 
32 dB (reported)* 
+20 dBm (reported)** 
25 nm (predicted) s 4,400 GHz 

1,300 nm 1,300 nm 
795 nm 1,010 nm 
3-4 dB 3-4 dB (expected) 

Experimental but PRFA is promising 

ca), M. Brierly of BT Labs presented 
a most interesting report on the cur-
rent status of development work in 
the 1,310 nm amplifier field.' (British 
Telecom, BT, is the British part of 
BT&D.) In this report he sets out an 
ideal specification for a 1,310 nm am-
plifier: 

"Ideal specification: An ideal opti-
cal amplifier for 1.3 pm will be capa-
ble of high gain, greater that 30 dB 
(100 times) between the incoming 
and outgoing fiber. It will amplify sig-
nals at least from 1.28-1.31 pm 
wavelength, and preferably shorter 
and longer, simultaneously and with 
the same gain at all wavelengths. It 
will operate bidirectionally with mini-
mum extra noise added to the signal. 
It will not be sensitive to signal polar-
ization. It will not have any interfer-
ence between signals with the gain-
bandwidth (crosstalk), and will oper-
ate on both analog and digital signals 

from kbit/s to multi-Gbit/s. It would be 
very linear over a wide range of input 
levels and capable of high output 
power operation under saturated con-
ditions. It should be reliable and self 
contained, i.e., should not depend on 
physically large pump lasers, and 
should be power efficient. These are 
very difficult specifications to meet, 
but the EDFA comes close in all but 
wavelength — hence the reason for 
researching a 1.3 pm alternative." 
A good deal of experimentation 

has been conducted with doping an-
other rare earth element, neodymi-
um, but these have only so far pro-
duced an amplifier with 10 dB gain at 
1,345 nm for only 50 mW pump 
power. This amplifier departs from 
the ideal specification in that the gain 
is low and is also at too long a wave-
length. 
A further, and currently the most 

promising, option is the praseodymi-

sAye rs TO gip 
FOR EXCELLENT SERVICE & GREAT PRICES 
ON A FULL LINE OF EQUIPMENT & CABLE. 

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

Nis Klungness Electronic Supply CATV SYSTEMS AND SUPPLIES 1-800-338-9292 

MEMBER SCTE 

um-doped amplifier — praseodymium 
being yet another of the rare earth el-
ements. S. Davey, a BT scientist, first 
observed fluorescence at 1.3 pm in 
praseodymium-doped ZBLAN glass 
in 1989 and suggested that amplifica-
tion might be possible. (ZBLAN is a 
heavy-metal fluoride glass.) The fiber 
doped with Pr is ZBLAN glass rather 
than silica. The year 1991 seems to 
have been "the year of the praseo-
dymium-doped fiber amplifier," with 
many publications appearing, each 
with better results than the last. How-
ever, none of the results come close 
to being "ideal" in one major respect, 
i.e., power efficiency. The pumping 
wavelengths for Pr are 1,007-1,017 
nm and at this time such pumping 
lasers are not commercially avail-
able. 

However, Y. Miyajima of NTT in a 
recent report to the OSA announced 
work at NTT that achieved a 38.2 dB 

J1)1 
L 

Communications 
Visibility 
Knowledge 
Information 

Reprints 
work for you! 

For more information 
call Marla Sullivan at 

Transmedia Partners today! 
(303) 355-2101 

Reader Service Number 87 

92 MAY 1 992 COMMUNICATIONS TECHNOLOGY 



INTERNATIONAL 
CABLE 

The only cable TV magazine sent by expedited mail, reaching the largest number of decision 
makers throughout the world ... more than 10,000! Bonus trade show distribution at 16 

international CATV exhibitions on five different continents. 

Six editions still to come in 199a 

em-mth Closing date* 
June April 20 Canadian Cablexpo 

(Canadian CATV Association) 
Vancouver, B.C. 

July May 15 

(SCTE) Cable-Tec Expo 92 
San Antonio,Texas, USA 

IBC (International 
Broadcasting Convention) 
Amsterdam, The Netherlands 

August/ June 15 C.A.N.I.T.E.C. 
September (Mexico National Convention) 

Broadcast 92, Tel Aviv, Israel 

Taipei Satellite & CATV 92 
Taipei, Taiwan 

October August 14 CTA Cable Convention 92 
London 

Month rh!,,• 

September 15 CATV '92, Tokyo 
(Japan CATV Association) 

Jornadas y Exposicion, 
Buenos Aires, Argentina 
(Argentine CATV Chamber) 

December October 15 The Western Cable Show 
Anaheim, California, USA 

*Exhibition dates, locations and distributions are subject to 
change 

Contact Bill Parker, associate publisher; or your account 
executive: Barbara Bellomo, Linda Sommer or Patty Linster at: 

intarelq!-inni 
50 South Steele Street, Suite 500 
Denver, Colorado, USA 80209 
Telephone: (303) 355-2101 Fax: (303) 355-2144 



CT's Bookshop is Open! 
Currently Available: 

Volume I - Coaxial Of Trunk and Feeder Systems 
Volume II - [her-Optic Use in Cable TV 

Future Volumes: 
gr Headend Systems 

4r. Distribution Systems 
a- Drop Construction 

and Installation 
Addressability 

a- Microwave Systems 

a- Tests and Measurements 
Training 

a- Preventive Maintenance 
a- Data Communications 

a- Audio Systems 

Transmedia Partners 
50 S. Steele, Suite 500 • Denver. CO 80209 U.S.A. 
Phone: (303) 355-2101 • FAX: (303) 355-2144 

B+ K PRECISION's new odel 2610 is a high-performance 1GHz 
spectrum analyzer for field or bench applications. Controls are 
uncluttered and well organized, so it's easy to operate, even if 
you've never used a spectrum analyzer before! 
Its 10kHz resolution bandwidth setting and 70dB dynamic range let 
you take a close look at any signals you're likely to encounter in 
CATV and TV applications. A built-in 100MHz signal source makes 
recalibrating easy anywhere, at any time. 
The compact Model 2610 measures only 4.5 x 11.8 x 13.4 inches 
and weighs just 20 pounds. It's easy to power from AC, DC or 
battery. The self-contained rechargeable battery and charger 
eliminate bulky add ans. 

1MHz to 1,000MHz range AC/DC/battery operation 
Fixed bandwidth setting 75 ohm input impedance 
for viewing TV signals (switchable to 50 ohms) 

For additional information or immediate delivery, contact your local distributor on 

Model 2610 
$2,995. 

OK PMCIMœt 
MAXTEC INTERNATIONAL CORP. 
Domestic and International Sales 
6470 W. Cortland St., Chicago, IL 60635 
312-889-1448 • FAX: 312-794-9740 

signal change, equivalent to about 
32 dB of true amplifier gain in the 
fiber used. More significant perhaps 
is the fact that the pump power to 
achieve this gain was only 300 mW, 
and that usable amplifier gains were 
obtained from only 100 mW of pump 
power. 

So, it looks as if praseodymium-
doped fluoride fiber amplifiers will, 
with further development, come 
close to meeting the gain and power 
requirements of an ideal amplifier. 
But what about the other require-
ments? NTT researchers report a 
saturated output power of 8 mW in 
their high gain fiber, but BT Labs re-
port 100 mW in a less power efficient 
fiber, which certainly satisfies the 
output power requirements. The 
noise figure (the degradation in sig-
nal-to-noise ratio) of the BT device 
was estimated to be less than 6 dB, 
and could be lower. For those inter-
ested in the quantum energy levels 
involved in Er, Nd and Pr, they are 
shown in Figures 8a, 8b and 8c re-
spectively on page 91. 

The accompanying table on page 
92 shows typical operating parame-
ters for all the optical amplifiers dis-
cussed. 

Conclusions 
Is Pr the ideal 1,310 nm amplifier? 

The answer is obviously "no, not yet," 
but the praseodymium-doped fluoride 
fiber amplifier comes far closer than 
any other. It has the inherent linearity, 
low crosstalk and polarization insensi-
tivity of other fiber amplifiers and fits 
the bill in terms of gain, output power 
and noise requirements. Perhaps the 
suspect area is in the efficiency (0.2 
dB/mW compared to 11 dB/mW for the 
EDFA), and pump source availability. 
However, it is less than one year since 
the first report of gain in this system, 
and with developmental work progress-
ing apace we might be surprised soon-
er rather than later. CT 
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Multi-Channel Bargraph Eases Single Channel Display Includes 
Comparison of Channels Digital and Analog Readouts 

Pop-up Menus For Entry To 
Special Functions 

Auto Select AC/DC DVM 

FILM" EiriflIMEL SEFIFini  
NEW CONCEPT IN CATV LEVEL METERS 

MODEL 951 

Now there's no need to preset 
or manually tune through all 
the channels. Let the Model 951 
do an auto channel search for 
active channels in your region. 
The unit will detect 32 active 
channels and display them 
segmented by frequency from 
four data storage registers that 
can be saved as data results or 
as programs for future mea-
surements. 
Start measuring right away 

without channel listings or 
charts. The 951 can be used in ments. 
both simple and sophisticated 
operation modes. 
For simple operation use four 

buttons in the MEASURE sec-
tion. Measurements will be dis-
played with auto-ranging and 
scaling. Or you can program 
the unit with pop-up menus 
with soft key selection to guide 
you through the unique fea-
tures and functions to facilitate 

custom programmed measure-

Call toll-free 

1 800 645-5104 
In NY State 

516 231-6900 

FOR PROFESSIONALS WHO KNOW 
THE DIFFERENCE 

Leader Instruments Corporation, 380 Oser Avenue, Hauppauge, New York 11788 
Regional Offices: Chicago, Dallas, Los Angeles, Atlanta. In Canada call Omnitronix Ltd., 416 828-6221 
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BOOKSHELF  nu ume----
The following is a listing of videotapes 
currently available by mail order through 
the Society of Cable Television Engi-
neers. The prices listed are for SCTE 
members only. Non-members must add 
20 percent when ordering. 

4e" Questions and Answers with FCC En-
gineers — Former Federal Communica-
tions Commission Engineer and Consul-
tant Cliff Paul and the FCC's John Wong 
discuss FCC rules and regulations with 
Cable-Tec Expo '87 attendees in this in-
teractive workshop. (1 hr.) Order #T-
1039, $45. 
E Category I Review Course: Signal Pro-
cessing Centers (Technician Level) — 
Category I Curriculum Chairman Alex 
Best presents a one-hour review course 
on the technician level of this BCT/E cate-
gory. This workshop from Cable-Tec 
Expo '87 offers technicians an overview 
of material contained in the certification 
exam. (1-1/2 hrs.) Order #T1040, $45. B-I 
«- Category VII Review Course: Man-
agement and Professionalism — Cate-
gory VII Cirriculum Committee Chairman 
Wendell Bailey discusses the purposes 
and prerequisites for this category's 

essay examination. A sample question is 
presented and discussed with BCT/E 
candidates in attendance. (1 hr.) Order 
#T-1041, $35. B-VII 
«ff- Pole Climbing — A compreshensive 
course produced by the Atlee Cullison 
Training School that develops climbing 
skills and safety habits. Includes valuable 
information on climbing apparel and 
equipment, safe methods of ascending, 
descending and testing poles to ensure 
safe climbability. (1 hr.) Order #T-1042, 
$170. 

Note: The appearance of the symbol B-
indicates a videotape relating to a certain 
category (noted by Roman numerals I-
VII) of the BCT/E Certification Program. 
These tapes have been discounted to aid 
candidates for certification in their stud-
ies. All videotapes are in color and avail-
able 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 payment. 

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 invoice the 
recipient for additional air or surface ship-
ping charges (please specify). "Rush" or-
ders: a $15 surcharge will be collected 
on all such orders. The surcharge and air 
shipping cost can be charged to a Visa or 
MasterCard. 

To order: All orders must be prepaid. 
Shipping and handling costs are included 
in the continental U.S. All prices are in 
U.S. dollars. SCTE accepts MasterCard 
and Visa. To qualify for SCTE member 
prices, a valid SCTE identification num-
ber is required, or a complete member-
ship application with dues payment must 
accompany your order. Orders without 
full and proper payment will be returned. 
Send orders to: SCTE, 669 Exton Com-
mons, 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 "In-
terval." 

SAFER 
AERIAL INSTALLATIONS 

Tension Masterm 
Aerial Pulling Systems protect fiber 
and coaxial cable from... 

...over-tensioning and 
maximizes pull distances. 
For safer aerial installation 
productivity, crews need 
to continuously monitor 
and record tensions from 
the bucket—and on the 
ground. Using the TM-
315A Hydraulic Tension 
Module and the TM-175 
Electronic Tension 
Controller results in fewer 
assist or figure-eight locations, safer pulls and 
lower costs. 
For further information and a copy of our bulletin, 
contact your ARNCO rep, or call: 

1-800-321-7914 

qte 

Ell ARNCO 

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

Hydralube F-150 cuts friction 
over 40%* on difficult cable pulls 

A high performance, 
silicone-based, lubricant 
that incorporates tiny 
spheres, F-150 is 
particularly beneficial for 
long, fiber optic cable 
pulls. It's compatible with 
all types of cable and 
duct, adheres to moving 
cable and leaves a 
residual lubrication film 
wherever it's employed. 
F-150 is safe and non-tox*c to workers and the 
environment. Specify F-150 cable lubricant from 
ARNCO, for your most demanding requirements. 
The result—faster, smoother pulls at lower cost. 
For further information and a copy of our bulletin, 
contact your ARNCO rep or distributor, or call: 

1-800-321-7914 

ARNCO 
'When compared with 
water-based polymer lubes. 

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

C-2014.ARN Reader Service Number 98 
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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. 
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BUSINESS DIRECTORY/CLASSIFIEDS  

lava..., 
,BRAMIer 
nlIOFF 

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 

Gee Visio/vs 
"Communication You Can See" 

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

10102 Hwy. 105 W. 
Montgomery, TX 

77356 

• Engineering 
• Construction 

David Christy 
409-588-2099 

519 E. Center 

Sikeston, MO 
63801 

SAVE YOUR 
MONEE 

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

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

Serving Denver & The U.S.A. 

offlEiEnaa" 

kotoUtt 
Call today and receive our Free 
newsletter loaded with tips and 
facts about CATV and AutoCAD 
including a cable symbology 

reference chart for your office! 

• Base/Strand/Design Drafting 
• RF or Fiber System Design 
• Scanning & Plotting 

• CAD Set-up & Consulting 

Exceptional Quality At 
Competitve Prices! 

BLOCK WHITE 
1228 15th ST. #403 

Denver, Colorado 80202 

303.534.3545 

California te 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 USA,. 
TEL: (805) 987-9000 FAX: (805) 987-8359 

TCS CABLE, INC. 

TOS CABLE, INC. 
SINCE 1978 

- COAXIAL & FIBER CONSTRUCTION 

- TECHNICAL SERVICES 

- PLANT MAINTENANCE 

- RESPLICE/UPGRADE 

- SWEEP/PROOF SERVICES 

- FIELD ENGINEERING SERVICES 

- PROJECT MANAGEMENT SOFTWARE 

CORPORATE OFFICE 

2674 WEST LAKE ROAD 

PALM HARBOR, FL 34684 

(813) 789-6826 

(813) 787-5077 (FAX) 

(800) 999-8270 

• Aenal & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
Installations 

• Subscnber Audits 

• Proof of Performance 

• Fiber Optics and LAN. Services 

Contact: 
Bernie Czarnecki 
(g14) 11311-1466 
P.O. Boa 219 
LW City, PA 16423 

AUTHORIZED PARTS CO. 

New and Used Converters 
Headend & Line Equipment 
Leader in Parts Supply 

Experienced Export Staff 

USA Office: 708-658-6900 • 24 Hour FAX: 708-658-0582 
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AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

OPTIO\ IL BITTER) BI( /di'? 

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

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

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

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 C1.1 

• 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 Commumcations, Inc.) 

6280 Senior Circle, Douglasville, Georgia 30134 

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 

Telecommunications Engineering & Consulting 

Egaregelip wow ,.u.w.  
ilLIT 
nub awl! 

filfR ROJO,' 
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CableSoft 

Cable Soft 
Engineering Services 
P.O. Box 5042 
1500 12th Avenue 
Coralville, IA 52241 
(319) 337-8412 Office 
(319) 337-8487 Fax 

Call for literature 
Cable Television - Telephony - Cellular Radio 

H. Mark Bowers, Owner 

ANTENNA, TRANSMISSION LINE, 
AND TOWER SERVICES 

Microflect 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 Microflect'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 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATY SCRAP CABLE AND USED UNE GEAR 

P.O. Box 96 

Argos, IN. 46501 

(219) 892-5537 

FAX(219) 892-5624 

CHARLES E. KIRTLEY DIRECTOR OF MARKETING 

AND NEW DEVEL OPMEN 1 

EXCALIBUR CABLE 

ALL INSTALLATION SERVICES • 

MDU PRE/POSTWIRES • REBUILDS 

ENGINEERING AND DESIGN - 

37 SVCOLIN ROAD. S.E. 

LEESBURG, VA 22075 

UNDERGROUND CONSTRUCTION 

- AUDITS • CONVERTER EXCHANGES 

LAN - FIBER • COAX PHONE 

TOLL FREE 1 (800) 462-3811 

FAX (703) 478-8818 

For Aerial and Est 1972 
Underground "Fiber 
Construction Optic 
Services Specialist" 
Kennedy Cable Construction, Inc. Reidsville, Georgia 
(P.O. Box 760) 30453, (912) 557-4751 WATTS 1-800-673-7322 

COMMUNICATIONS TECHNOLOGY MAY 1992 99 



p:1" E vw,„ 

State Wide C.A.T.V. Inc. c-Ax-v-

466 County Road 75, Mechanicville, NY 12118 
Telephone 518-664-5970 

Fax 518-664-9723 
Specializing in Fiber Optics 

Aerial and Underground CATV Construction 

Michael Wallace, Vice President 

tkeetese se ceLs. /44 04 &Pt 41414% yet41 

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

Todd Borst 
Gwen Valenzuela 

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

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

coNTRAe--C-M j)T., 
C.AkE ry ; CONTRACT INSTALLERS, INC. 
INSTALLERS/ UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 
Tap Audits 

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

LENNY FISCHER 
PO. Box 1564 

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

MONTIE FISCHER 
PG Box 1058 

Fort Walton Beach. Florida 32549-1058 
(904) 651-5154 

Industry A d e4 .... Serviced „i ‘  ROCKY MoursrrArN 
d  

Since JUMPER CABLES 
1966 P.O. BOX 9707 • HELENA, MT 59604 

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

• BNC 

• RG - 59 
• RG - 56 

• RG - 11 
We have the best price and best delivery. Any length, colors available. 

Ask about next 
day shipments 

CALL OR 406-458-6563 FAX 

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

COAX & FIBER 
MAPPING - DESIGN - CONSTRUCTION - ENGINEERING 

COMPLETE PROJECT MANAGEMENT 

quality service performed on a timely basis 

Ng CATV SYSTEMS ANO SUPPLIES 1-800-338-9292 

Klungness Electronic Supply 

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 

COMM 

"Yew Communications Specialists." 

Contact: Don Sicard 

CommSpec 
P.O. Box 968 
Haverhill, MA 01831 
TEL (508)373-0657 

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

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

• Complete AM, FM & satellite systems design and 
installation 

• Training services from instructors to course 
development 

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 

and a full line of Drafting Services 

"Quality service for all your 
cable drafting and design needs" 
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Gilbert AHS 
LRC 
Off Shore 
Amphenol 

4 II '',1011e-14 7.-140 7 et 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES iNCLUDING 

F to F. N to N, BNC, RCA, F-81 
RG-56 
RG-59 
RG-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 

FCC PERFORMANCE 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 
(605' 665-1393 

FAX (605 665-1708 

FIELD OFFICE 

800-292-0126 (7081 541-3993 

2000 O 

GOLD COMMUNICATIONS INC. 
Gerald Goldman, C.O.O. 

Products for: 
CATV, Satellite, Fiber Optics, SMATV 

Educational Systems, Broadband L.A.N. Systems 

170 Kipp Avenue • Elmwood Park, NJ 07407 
Tel. /FAX: 1 -201- 79 7-063 1 

STE-1) (CAI IlEtzi7fEt 
TO D2 

Interested in the business 
directory and/or classifieds? 
Call Mike Elmer at Communications 

Technology magazine. 

1-800-325-0156 

Autocad CAD Drafting Service 
System Design/Map Maintenance 
Aerial & Underg-round Construction 
Splicing Call now for more information & Activation 

VOG-TMAN 

ENGINEERING, INC. 
Richard S. Vogtman 

Chief Engineer 
125 W. Center St. 

Linwood, MI 486 34 
FAX: (517) 697-3081 Phone: (517) 697-3807 

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)438-3646 

RCH 
CABLE 

over 15 years experience 

(609) 829-3700 
(800) 637-9021 

FAX (609) 829-0495 

DOOR TO DOOR SALES 
AUDITING 
INSTALLATIONS 

contact: 
Bob Halgas, President 
Nick Gentile, Vice President 

905 Rt. 130 South 
Cinnaminson, NJ 08077 

Secure Business Communications 

ITFS/MMDS PRODUCTS AND SERVICES 
FCC APPLICATIONS/ANALYSIS 

ENGINEERING • CONSULTING • SALES 

(714) 621-1004 

THOMAS M. GLAB 
MANAGER 

P.O. Box 627 
Claremont, CA 91711 
FAX 714-624-2257 
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Area Technical Supervisor 
We are currently seeking an Area Technical 
Supervisor for systems located in the coastal 
North Carolina area. This individual will be 
responsible for the management of all facets of 
daily technical operations. Qualified applicants 
will have two to four years CATV experience; 
supervisory experience is a plus. Knowledge of 
CATV test equipment is also required. Qualified 
applicants must be familiar with proof of perfor-
mance testing, system sweeps, pole transfers and 
CLI compliance. In return for your cable exper-
tise, we offer an excellent benefit package and 
wages that are equivalent to your abilities and 
experience. To apply please forward a resume, 
including salary history and requirements, to: 

MULTIVISION CABLE TV 
Attn: Wayne Holliday 

P.O. Box 1328 
Williamston, NC 27892 

An EOE 

Position Wanted 

Degreed (B.S. Management, MBA in 
August '92) sales/marketing profes-
sional seeks marketing position with 
established, growth oriented firm mar-
keting to CATV/LAN/telecommunica-
tions industry. Strong technical and fi-
nancial background in addition to do-
mestic and international sales man-
agement, marketing communications, 
advertising, and service management 
skills. Also available for temporary or 
consulting assignments. Please re-
spond to 1-317-326-4744. 

Equipment 

Career Opportunities 

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

Since 1977 Jim Young & Associates has been serving the 
Recruiting needs of the Cable Television industry. 

Our bottom line has and will continue to be your success. 
On our 15th anniversary, we would like to take this opportunity 

to say thank you for our success. 

JIM YOUNG él- ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Call for information about these and many other opportunities nationwide 

CITY OF MORGANTON 

Marketing Coordinator for new cable television 
system, city of Morganton, NC. A progressive 
southern community of approximately 15,000 citi-
zens. Recent election held voted for municipal 
construction and ownership. Position to be filled 
during construction of system. Duties will involve 
marketing cable tv, developing and implementing 
advertising and promotional materials. Will super-
vise a small staff of customer service employees. 
Will provide liaison with programming, community 
access and civic programming committee. Skills: 
public speaking, marketing, writing, and develop-
ing materials. Should be computer literate. Prefer 
college degree in marketing or related field and 
experience. Excellent benefits. Call Personnel 
Director for application and information package 
at 1-704-438-5255, or write and send resume to: 
Personnel Director, P.O. Drawer 430, Morganton, 
NC 28655. Closing date: May 8, 1992. Equal 
Opportunity Employer. FAX: (704) 438-5264. 

CATV MANAGER: City of Morganton, NC. New 
municipal system in progressive southern com-
munity of approximately 15,000 citizens. Recent 
election held voted for municipal construction and 
ownership. Position to be filled at beginning of 
construction of system with approximately 100 
miles, 5000 subscribers. Position will oversee 
construction, when completed will manage sys-
tem. Successful applicant will be self starter, 
highly motivated with strong electronic back-
ground as well as headend experience. Knowl-
edge and experience with fiber optics is major 
plus. Supervisory experience important. Five 
years cable operations experience with some 
management experience desired. Excellent ben-
efits. Call Personnel Director for application and 
information package at 1-704-438-5255, or write 
at P.O. Drawer 430, Morganton, NC., 28655. 
Closing date: May 8, 1992. Equal Opportunity 
Employer. FAX: (704) 438-5264. 

CONVERTER 
PROBLEMS 
C!.1)11•W__ 

If your having problems with your 
converters or problems with your 
repair service, TRY US. 

—"'NORTHEAST CABLE 
.,,ELECTRONICS, INC. 

JERROLD QUALIFIED 
FACTORY SERVICE CENTER 
Guaranteed High Duality Service 

For Fast Service or information, call 

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

Emergency Alert 
Systems 

BY 

IdEAMNics 
69 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

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

ADDRESSABLE 
CONVERTERS 

FROM 
811.95 

N STOCK   

FULLY REMANUFACTURED - 
90 DAY WARRANTY 

List your equipment 
for sale with us — computerized 

Inventory Locoter system — 

CONTEC  
INTERNATIONAL 

NEW YOM: 

800-382-2722 
FLORIDA: 

800-758-n88 800-6MIC:17 
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Converter Service AERIAL BUCKET TRUCKS WHY PLOW? 
"More $avIng$ For You" 
• It's Faster! 
• Lower Machine Costs 
•Less Down Time 
• Nationwide Reliability 
•Cuts Restoration 

"Call Now For Free Brochure" 

1-B00-383-7569 

ANTHONY'S Manufacturing Service 

CATV DATA LINK g 
$$ Inventory Liquidators $$ 
.To!! WANTS !!t--

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

IN STOCK REFURBISHED GUARANTEED SPECIALS: 
JERROLD ¡LE-300-2W WITH NEW HOUSINGS $90.00 
JERROLD ¡LE-400-2W WITH NEW HOUSINGS 5100.00 
JERROLD TRUNK/BRIDGER STATIONS 300MHZ $250.09 
MAGNAVOX TRUNK STATIONS ST300/330 $350.00 
MAGNAVOX LINE EXTENDERS SLE300/330 $100.00 

400MHZ TRUNK STATION WITH BRIDGER $400.00 
S/A 330MHZ LINE EXTENDERS $120.00 
S/A 8510 CONVERTER W/REMOTE $38.00 

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

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 

dB-tronics 
For Your Equipment Needs 
AFFORDABLE, QUAUTY 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 BRDGR $90.00 

8556-005 Scramblers  Call 

Hurry, Limited Quantity Available 

Repair Credits Given For 
Your Excess E  ui mentl 

FREE REPAIRS? 

FOR OTHER SPECIALS CALL: 

SALES 
404-992-6730 • 614-885-1520 

CUSTOMER SERVICE 
Phone 1-800-356-2730 • FAX 1-G03-439-7518 

get converted! 

• Call for new customer discounts 
• Serving Cable Systems Nationwide 
• Specialists on Jerrold Addressable - including 
baseband 
• 30+ years of conbined experience in Converter 
Service 

1-800-466-2776 
1600 S. Noland Road, Ste. 110 
Independence, MO 64055 
Fax: 816-254-5782 

SubTRACKER 
CATV BILLING SYSTEM 

..... ° Statements, Database, 
] Reports, IBM Compati-

ble, Low Cost, Fast 
Ideal for small to 

(ffliggidk"\ medium systems. 

LAN and Multi Town Capability. 

Canergy Cable Software 
403-354-2510 or Fax 403-354-8780 

FREE SHIPPING 

CASH PAID 
We Need: Magnovox, Jerrold, Sc.iensfic-Atlanta 

(X,cess, Used, In Field) >1 
We Pay; Top Prices!! 
We Give: 1 Year Warranty On Refurbished 

• Equipment 
ACHIEVE PEAK PERFORMANCE 

NMI 
ENGINEERING, INC.  

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

Large selection geared for CATV 
STANDARD TRUCK & 
EQUIPMENT CO., INC. 

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

Phone: 1-800-241-9357 

ete-11 

BUCKET TRUCKS 

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 

Lashers 
& Construction Tools 

The Lasher & Manlift Specialists 
Since 1981 

CABLE LASHERS 
Any Make, Any Model 

SHIPPED NATIONWIDE 
We buy used Lashers 

Rebuilds Returned in One Week 
Purchase Orders Accepted 

Call For Price List 

Aerial Equipment 
Service Company 
7351 Hazard Avenue, Unit B 
Westminster, CA 92683 
Phone:714-895-4863 
Fax 714-893-6986 

LASER FOCUS FINDERS 
STATE OF THE ART LASER 

3 Piece Set 
TRY THE EYE OF ACCURACY! 

ALSO AVAILABLE 
MANUAL FOCUS FINDER 
WITH ADJUSTABLE 
60 INCH EXTENDED ROD 

•Chapperal 
'Cal-Amp 

jfé 

renthng 

THIS PRODUCT WAS DESIGNED FOR BOTH 
COMMERCIAL and HOME OWNERS 
USE OF SATELLITE INSTALLATIONS 

Now Available for C & KU Band: 
•Fujitsu •Channel Master •Astro 
Most Other, •AOL •All duplicities 

Powered by two *AAAA-cells battery bright 
red dot projected by the unit is clearly visible 
in excess of fifty metres in daylight or 
darkness. Measuring 150mm in lg. tOmm in 
diameter, weight 60 grams. 

ITI-K-MIÈCID31+31; 
P.O. Boo 14115 • St Paul, MN 55114 

PHONE (6121 646-4700 • FAX ‘612) 641-1898 

Satellite Home Owners 
For Best Picture Performance 
Feed Must Be Centered. Save On 
Service Calls With The Focus Finder 

SETS UP EVERY DISH RIGHT! 

PRICE 
IASER l'EN ONLY 
LASER l'EN WITH CAI'S 
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GREAT LAKES 
CABLE TV SERVICES, INC. 

BUYING & SELLING 
Quality Used & Surplus 

CATV Electronics, Passives 
Head-end & Test Equipment 

219-234-8662 
800-383-8046 FAX 219-232-1562 

( LIQUIDATION SALE 
Hamlin MCC 3000 as is 50€ each 

Recondiaoned $10.00 

WANTED 
Jerrold DRX-3-DIC 
SA 8550 & 8580 

CABLE EQUIPMENT 

BROKERAGE CO. 

818-709-3724 

FAX 818-709-7565 

MAIN UNE EQUIPMENT, INC. 
National Distributor for 

PATHMAKER — TEXSCAN 

WE BUY: Used Converters 
Used line gear 

WE SELL: Refurbished Converters 
Line Gear 

WE REPAIR: Converters & Line Gear 
Distributor of Eagle Traps 

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

Los Angeles • Atlanta • Spokane 

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 

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

X L90 AUDIO CONTROLLER SETS TRUE AUDIO LOUDNESS TO WITHIN 0.5 DB, CHANNEL TO CHANNEL, EVEN 
WHEN THE INPUT VARIES 30 DB. THIS MODULAR PRODUCT MOUNTS IN SECONDS TO THE BACK OF ANY CHANNEL 
MODULA I, ELIMINATES HEAD END REWIRING AND NEW RACK SPACE. EACH XL90 IS SELF-CONTAINED. BUILT 

IN CALIBRA I YOU SET UP IN LESS THAN A MINUTE/CHANNEL RMS BASED CONTROLLER ADJUSTS LOUDNESS 
INAUDIBLY - WITHOUT ARTIFACTS SPECS INCLUDE 0.03%1141) AND 435 DB S/N. WILL NOT DEGRADE DESIRABLE AUDIO 
DYNAMICS MEASURES 5 7'W X 1-1-1 X 3 7D. OPERATES FROM 4-/- 18VDC mom $200 IN SMALL QTYS. FOR MORE INFO 
CALL. MATREX INDUSTRIES, 702-737-5420 OR FAX TO 702.735-8092 3 YEAR WARRANTY 30 DAY TRIAL 

Of the over 20,000 Communications Technology magazine recipients, 
14,992 are classified as engineering vice presidents, 

directors, engineers, and technicians.* 
For further information about reaching our readership 

call 1-800-325-0156. 
• December 1991 BPA Publisher's Statement. 

"Test Equipment" 

Reconditioned Wavetek, HP, Tektronix and more. 
Signal Level Meters, Sweep Systems, TDR'S, 
Power Meters, Spectrum Analyzers, Frequency 
Counters, Fiber Test Equipment, and much more. 
Guaranteed to meet/exceed manufacturers specs. 
90 day warranty standard. 

PTL Cable Service Inc. 
PH/Fax: 407-747-3647 
BUY-SELL-TRADE 

Inventory Clearance Sale Pricing 

on Feed-Forward Equipment 
For Sale in Original Boxes • Mt Facture Warrant). 

Magnavox Model Nt n.. 

81'450HA-High Gain Feed 
Forward Trunk Amp 

'ver Doubling 

Trunk Amp 

S/A Model Nos. (•15o .\111/./ 

280210-Bridger Amp Module 

372397-Trunk Amp Module 

372398-Trunk Amp Module 

CALL 1-800-323-8166 ext. 2827 
14. for Chuck ( Met 

RMAV 

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" 

12,2430 THURSDAY 3:21,92  

' 
ve)- • 

2,C> 

,..,s6;eets,dsee 

1 11+1-itill-H4  -• 

"RMAV" I 0 "F" & "RCA" 

1=11 
"RL4F" Relay control 

Weather station 

WX1 

VIDG 

PK81. RAMC •—• 

Plugs Into C64 

Mode 

"VIOC" orl 
yid..  

Cebu, 
supplled 

COMMODORE 64 

qe¡Fi En'EF 

I I 11 
12:=C111, 

LtSpeciai Effect 
(=Mt" 

Special Effects 

Temp*Humidit y 

1541 I U REHREIre Z  0 e 
r  COMMODORE 64 0 

, Disk   -..:  m, ......-..  - un,,,orrupfible PS 
'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 MIMI 

UPS1 

Model • Price • Descri .tion of "VIDG" Video Poster 0 .tions: 
"RAMC"S289.95; "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.) humidity 
"PK8"" $159.95; controls 8 external relays 2 "WX1" inputs 
"1541" $189.95; disk drive stores 1000 or more pages 
"RL4F" $199.95; 4-750 hi isolation (DC to 600 Mhz) AXB switch 
'RMAV"S CALL; 2 to 8 750 "F" stereo or mono * video AXA switches 
'C64" $159.95; Refurbished computer, with power supply 
'Modem'S 89.95; 1200 baud Hayes compatible 

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984 
583 Candlewood St. Brea, Ca. 92621'Mastercard*Visa*Discover'AmeePO'COD 



This Antenna Farm 
views just 13 Satellites 

ANTENNA 
TECHNOLOGY 

Be Ready for G-5 - 3.8m & 5.0m Antennas Available Now! 

• 

• 

• 

• 

• 

• 

• 

Large Aperture Antennas - Both New & Used 

Parabolic Antennas from 1.8 to 32 Meters 

Satellite Spectrum Analyzer- New Design 

Parabolic Retrofit Systems 

Audio, Voice & Data Systems 

Earth Station Heating Systems 

Headend Electronics 

Simulsat - America's Most Popular Multibeam! 

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

Satellites ... Simultaneously! 

111111Alefr.) I 

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

1 128 East Greenway - Mesa, AZ 85203 
Phone: 602-264-7275 Fax: 602-898-7667 

See us at the NCTA Show, Booth #1420 and the SCTE Show Booth #4 14. Reader Service Number 93 



PRODUCT NEWS  1SZ  

Fiber storage 
Optical Networks International intro-

duced its FiberLoop fiber-optic storage 
unit designed to accommodate extra 
lengths of fiber along aerial support 
strand. The product is said to permit 
establishment of installation practices 
concerning the storage of extra fiber 
and ensures installers do not violate 
the minimum bend radius of fiber. 

The units can be attached at any lo-
cation along the support strand and at 
splice locations to store and protect the 
fiber bend radius of extra lengths of 
fiber. At splice closures, the Fiber-
Loops store the additional fiber needed 
to reach a splice vehicle. The design 
allows the units to be stacked for multi-
ple cable applications and the products 
can be installed inside a headend 
equipment building to accommodate 
arrangement of equipment racks. In 
this case, the units can be mounted on 
the ceiling or equipment rack. Four de-
sign configurations are available. The 
Model FOSS-1 is used for single cable 
loop AT&T fiber with four to 48 fiber 
counts (10-inch bend diameter). The 
Model FOSS-2 is used for a dual cable 
loop AT&T fiber with four to 48 fiber 
counts (10-inch bend diameter). For 
larger fiber counts, the Model FOSS-
100 was designed to handle AT&T 
fiber with 49 to 96 fiber counts and 
Siecor's armored cables of two to 60 
fiber counts (Siecor fiber requires a 12-
inch bend diameter). The Model FOSS-
200 is used for AT&T fiber with greater 
than 96 fiber counts (16-inch bend di-
ameter). This model also can be used 
for Siecor's armored fiber with 61 to 
120 fiber counts (16-inch bend diame-
ter). 
Reader service #204 

TDR 
Riser-Bond Instruments introduced 

its Model 1220 time domain reflec-

tometer. The unit has long-range read-
ability to 65,000 feet (19,500 m) and 
high precision accuracy (±0.01 per-
cent). It also has an exclusive automat-
ic cursor placement feature, waveform 
storage/comparison, and a multi-
level/function noise filter. 

It can be used for troubleshooting 
aerial and underground cables as well 
as cables in conduits and behind fin-
ished walls. As well, the unit can be 
used for measuring cables on-the-reel 
and during new cable installations. 
Other uses include testing cables for 
shipping damage, cable shortages, 
cable usage and inventory manage-
ment. The instrument is portable, 
weighing under 10 pounds. 
Reader service #203 

Light source 
The LP-5100 series of LED light 

sources was introduced by Laser Pre-
cision Corp. The products are hand-
held, modulated LED light sources de-
signed for field use. They operate at 
both continuous wave and modulated 
modes (270 Hz and 2 kHz). Single 
wavelength models are available at 
850 nm and 1,300 nm wavelengths. 
Dual wavelength sources are available 
in 850/1,300 nm and 1,300/1,550 nm 
models. LP-5100 series light sources 
can operate up to 10 hours on fully 
recharged NiCad batteries. They also 
can be powered using the AC charg-
er/adapter included with each source 
or run on alkaline batteries. 

Applications include attenuation 
measurements using the CW mode, 
splicing, connectorization, end-to-end 
testing of installed links, and fiber iden-
tification using the modulated modes. 
Each model comes with an operator's 
manual, AC charger/adapter and a soft 
pack carrying case. 
Reader service #202 

Compatible set-tops 
Scientific-Atlanta announced its 

Model 8600 addressable set-top termi-
nals can now be used in certain Zenith 
and Jerrold scrambling systems. By 
being compatible with other scrambling 
systems, the unit can be installed with-
out requiring the dual carrying of 
scrambled services. 

In addition to compatibility, the unit 
has self-revealing menus and prompts 

in simple English. On-screen features 
(including channel name and number, 
time and mute) are said to upgrade 
older TV sets. Ordering and confirma-
tion of pay-per-view (PPV) events ap-
pear on-screen and automatic on-
screen notices remind subscribers 
when the PPV event is about to start. 
Other menu-driven on-screen features 
available when using the product in-
clude VCR programming up to eight 
events over 14 days, preselected fa-
vorite channels, parental control, sleep 
timer, on-screen volume control and 
large display with up to 240 characters 
per screen for messaging and up to 16 
pages per message. Video baseband 
and RF sync suppression scrambling 
techniques provide more than 100 dif-
ferent modes of scrambling. Operators 
can reserve maximum levels of random 
video and sync inversion for the most 
valuable premium and PPV program-
ming. 
Reader service #189 

Fiber microscope 
Noyes Fiber Systems introduced the 

Model OFS 300 fiber-optic inspection 
microscope. It offers 200x precision op-
tics for viewing polished fiber connec-
tors or cleaved fiber ends. It uses the 
company's universal adapter mount to 
interface all commonly available fiber 
connectors to the instrument. 

The product features backlighting 
and battery operation or AC adapter 
input. It also has a tripod mount for lab-
oratory use. 
Reader service #198 

Sweep system 
New from Avatron is a low-level 

sweep system including the Model 
AT6OG sweep reference test generator 
and a Model AT6OR sweep/spectrum 
analyzer. The microprocessor-con-
trolled system uses the company's 
patented low-level sweep technology 
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that allows true continuous sweeping 
with real-time display. 

The sweep/analyzer can be pro-
grammed to facilitate manual measure-
ments, make decisions, perform calcu-
lations, interact with the operator and is 
fully compatible with the company's 
Model CR/CT4000 sweep systems. A 
built-in frequency counter provides the 
capability to measure modulated video 
and audio carriers as well as 4.5 MHz 
intercarrier spacing. Microprocessor 
power adds storage capabilities for up 
to 64 control settings and 100 docu-
mented measurements recorded in 
non-volatile memory for later viewing, 
printing or transferring to a personal 
computer. The technician sees things 
as they happen using continuous non-
interfering sweep without loss of reso-
lution. A RS-232C communication port 
is included for data transfer and remote 
system monitoring capabilities. 
Reader service #197 

Digital tuners 
Jerrold announced its DCR-3000 

tuners will have aesthetic changes so 
Digital Cable Radio subscribers can 
enjoy an enhanced look that is said to 
blend seamlessly with home entertain-
ment systems. According to the com-

pany, the tuners' dimensions have 
been maintained. The company also 
reported that future models will incor-
porate a six-pin Molex connector digital 
output port for interfacing with digital 
tape machines. 
Reader service #196 

Spectrum analyzer 
The new Model FSM spectrum ana-

lyzer from Rohde & Schwarz has >100 
dB intermodulation-free dynamic range 
and a low-noise floor that is typically 
-142 dBm (6 Hz BW) at 26 GHz, ac-
cording to the company. Signals of in-
terest can be captured without the in-
troduction of spurious frequency com-
ponents over the full 100 Hz to 26.5 
GHz range. 

Accuracy and low phase noise are 
attained through fundamental mixing 
using an integrated diplexer, six-stage 
tracking filter and mixer together with a 
spectrally pure synthesizer. The com-
pany says the quasi-continuous, vari-
able resolution bandwidth and dynam-
ic, multivariable correction techniques 
facilitate fast sweeps with flat frequen-
cy response. AM and FM demodulators 
with calibrated outputs provide full 
modulation analyzer capability. The 
product can make manual and auto-
matic test routine measurements. Re-
sults are viewed on a high-resolution 
color monitor with grids, test curves, 
parameters and markers. The on-
screen display range is 110 dB. 
Reader service #195 

BERT system 
The Model 110/210 gigabit bit error 

rate test (BERT) system was intro-
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duced by Broadband Communications 
Products. It is said to be ideal for test-
ing digital communications links and 
components at rates from 10 Mb/s to 
over 1.1 Gb/S. The Model 110 data se-
quence generator and the Model 210 
error detector make up the system. 
Each unit is 5x12x12 inches and 
weighs 15 pounds. 

Three selectable PN sequence 
lengths of 27-1, 215-1 and 222-1 are pro-
vided. Clock-to-data phasing can be 
adjusted in 200 Ps steps within a 1.2 ns 
range in both the generator and detec-
tor. Both single error insertion and con-
stant 10-3 bit error insertion are avail-
able for system verification. Four error 
calculations are made continuously 
and include total errors, error rate, per-
cent error-free intervals and errored in-
tervals. The detector has a GPIB inter-
face for data acquisition and control 
Reader service #194 

Oscillator 
Piezo Crystal Co. announced the 

availability of its Model 2900082 oscil-
lator. It uses the company's SC cut 
crystals. The frequency range is from 4 
to 15 MHz. 

Typical phase noise at 10 MHz is 
-110 dBc/Hz at 10 Hz, -140 dBc/Hz at 

100 Hz, -160 dBc/Hz at 1 kHz, and 
-165 dBc/Hz at 10 kHz. The aging rate 
at time of shipment is 5x10 -1 °/day. Fre-
quency stability is ±1x10 -5 over a tem-
perature range of -40 to 70° C. Vibra-
tional sensitivity is 1x10-5/g. 
Reader service #191 

Cable locators 
The Path Finder 8840 and Path 

Finder 8850 portable locators are new 
from Rycom Instruments. They are de-
signed to identify buried cable or pipe. 
Features of the products include ABS 
plastic construction, a one-piece re-
ceiver design with built-in probe, a 

peak/null meter with audio tone and an 
automatic transmitter load matching. 

The units are powered by alkaline 
batteries. Both models have low fre-
quency conductive coupling. The 
Model 8850 has the capability of high 
frequency inductive coupling and an 
optional flexi-coupler. 
Reader service #193 

FO talk set 
Meson Design & Development's 

DB-118 LANTALK fiber-optic talk set 
uses a single fiber and can be operat-
ed with its headset or through a built-in 
mike and speaker. It can be voice-oper-
ated or used in a push-to-talk (PTT) 
mode. Combined with the firm's JU-414 
bare fiber adapter, the talk set can be 
used from the onset of an installation. 
Reader service #192 

NEW 
THE LAST PASSIVE 

• 1 GHz. 
• 15 Amp Power Passing 
• 20 dB Return Loss 
• Motherboard Design For 
Non Disruption Of Service 

• Non Corrosive Hinged Zinc 
Housing With Chromate Finish 

FOR YOUR CLOSEST DISTRIBUTION CENTER 

Ca11:1-800-465-7046  
Reader Service Number 95 
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CALENDAR  

May 
12: SCTE Cascade Range 
Chapter seminar. Contact 
Cynthia Stokes, (503) 230-
2099. 
12: SCTE Desert Chapter. 
BCT/E and Installer exams to 
be administered. Contact 
Chris Middleton. (619) 340-
1312, ext. 258. 
12: SCTE New York City 
Chapter seminar, fiber mea-
surement, Time Warner, 
Flushing, N.Y. Contact Rich 
Fevola. (516) 678-7200. 
12-13: SCTE Ohio Valley 
Chapter seminar, BCT/E Cat-
egory II, "Video and audio sig-
nals and systems," and Smart 
House, Cincinnati (12th) and 
Cleveland (13th). Contact Jon 
Ludi, (513) 435-2092. 
12-13: SCTE West Virginia 
Mountaineer Meeting Group 
seminar, OSHA and safety. 
Ramada Inn, Charleston, 
W.V. (12th) and Holiday Inn, 
Clarksburg, W.V. (13th). Con-
tact Joe Jarrell, (304) 522-
8226. 
12-14: Magnavox CATV mo-
bile training seminar, San 
Francisco. Contact Patricia 
Morgenstern, (800) 448-5171 
or (800) 522-7464 (in New 
York state). 
13: SCTE Cascade Range 
Chapter, BCT/E exams to be 
administered in all categories, 
Paragon Cable, Portland, 
Ore. Contact Cynthia Stokes, 
(503) 230-2099. 
13: SCTE Florida Chapter, 
BCT/E exams to be adminis-
tered in all categories at the 
technician level, Continental 
Cablevision, Pompano Beach, 
Fla. Contact Pat Skerry, (904) 
735-1571. 
13: SCTE Great Plains 
Chapter seminar, coax/fiber 
upgrades, fiber-to-the-feeder 
and future applications, 
Crown Court Quality Inn, 
Bellevue, Neb. Contact Jen-
nifer Hays, (402) 333-6484. 
13: SCTE Oklahoma Chap-
ter seminar. Contact Arturo 
Amaton, (405) 353-2250. 
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13: SCTE Magnolia Meet-
ing Group seminar, com-
pression technology and 
coaxial cable characteristics, 
Ramada Inn Coliseum, Jack-
son, Miss. Contact Steven 
Christopher, (601) 992-0445. 
14: SCTE Mid-South Chap-
ter seminar, digital compres-
sion, Howard Johnson's, 
Senatobia, Miss. Contact 
Scott Young, (901) 365-
1770, ext. 4150. 
14: SCTE Penn-Ohio Chap-
ter seminar, safety, Shera-
ton Hotel, Warrendale, Pa. 
Contact Bernie Czarnecki, 
(814) 838-1466. 
14: SCTE Satellite Tele-
Seminar Program, earth 
station site planning. To air 
from 2 to 3 p.m. ET on 
Transponder 6 of Galaxy I. 
Contact SCTE, (215) 363-
6888. 
14: SCTE Wheat State 
Chapter, BCT/E exams to 
be administered in all cate-
gories, Red Coach Inn, Wi-
chita, Kan. Contact Mark 
Wilson, (316) 262-4270. 
14: NCTI seminar, highway 
safety, Denver. Contact 
(303) 761-8554. 
16: SCTE Golden Gate 
Chapter, BCT/E exams to 
be administered, Viacom, 
Pleasanton, Calif. Contact 
Michael Gorin. (510) 534-
3364. 
16: SCTE Cactus Chapter 
seminar, CLI and broadband 
test equipment. Contact 
Harold Mackey (602) 358-
5860, ext. 135. 
17-18: SCTE Old Dominion 
Chapter seminar, Holiday 
Inn, Richmond, Va. Contact 
Margaret Davison, (703) 
248-3400. 
18: SCTE North Country 
Chapter, Installer exams to 
be administered, Sheraton 
Midway, St. Paul, Minn. 
Contact Bill Davis, (61 2) 
646-8755. 
18-20: New York State 
Commission on Cable 
Television and SCTE Tech-

Planning ahead 
June 14-17: SCTE Cable-
Tec Expo '92, San Anto-
nio, Texas. Contact (215) 
363-6888. 
Sept. 8-10: Eastern Cable 
Show, Atlanta. Contact 
(404) 252-2454. 
Sept. 15-17: Great Lakes 
Cable Expo, Cleveland. 
Contact (517) 482-9350. 
Oct. 13-14: Atlantic Cable 
Show, Atlantic City, N.J. 
Contact (609) 848-1000. 
Dec. 2-4: Western Cable 
Show, Anaheim, Calif. 
Contact (415) 428-2225. 

nology Update '92 (18th an-
nual northeast technical 
seminar and trade show), 
Roaring Brook Ranch, Lake 
George, N.Y. Contact Al 
Richards, (518) 474-1324. 
18-21: Siecor seminar, fiber 
installation, splicing, mainte-
nance and restoration for 
CATV, Siecor Training Facili-
ty, Hickory, N.C. Contact 
(800) SIECOR 1, ext. 5539. 
18-22: ONI Fiberworks '92 
seminar. ONI Training and 
Product Development Cen-
ter, Englewood, Colo. Con-
tact Ray Reynard, (800) 
FIBER ME. 
18-22: Hughes seminar, 
AML microwave equipment 
for local signal distribution. 
Contact (310) 517-5633. 
19: SCTE Chattahoochee 
Chapter seminar, satellite 
communications, Perimeter 
North Inn, Atlanta. Contact 
Hugh McCarley, (404) 843-
5517. 
19: SCTE Southeast Texas 
Chapter seminar, fiber-optic 
design and maintenance, 
Warner Cable office, Hous-
ton. Contact Rosa Rosas, 
(409) 646-5227. 
20: SCTE Bluegrass Chap-
ter seminar, BCT/E Catego-
ry VII, "Engineering manage-
ment and professionalism." 
Contact Liz Robinson, (606) 
299-6288. 

20: SCTE Central California 
Chapter. seminar, BCT/E 
Category II, "Video and audio 
signals and systems." Con-
tact Jim Robinson, (209) 
835-4037. 
20: SCTE Dixie Chapter 
seminar. Contact Scott 
Peden, (904) 968-6959. 
20: SCTE Gateway Chap-
ter seminar, basics of fiber 
optics, fiber system design, 
fiber splice enclosures and 
fiber test equipment, Joe 
Hannon's Restaurant, Mary-
land Heights, Mo. Contact 
Chris Kramer, (314) 949-
9223. 
20: SCTE Greater Chica-
go Chapter seminar, con-
struction. Contact Bill 
Whicher, (708) 362-6110. 
20: SCTE Michiana Chap-
ter seminar, Turner's Ameri-
can, South Bend, Ind. Con-
tact Russ Stickney, (21 9) 
259-8015. 
20: SCTE Mount Rainier 
Chapter seminar. Contact 
Sally Kinsman, (206) 938-
8787. 
20: SCTE Piedmont Chap-
ter seminar, BCTE Category 
V, "Data networking and ar-
chitecture," PCNs, telco by-
pass and office-to-headend 
data ties, Charlotte, N.C. 
Contact Tod Dean, (91 9) 
757-0279. 
21: SCTE New Jersey 
Chapter vendor fair (tenta-
tive). Contact Jim Miller, 
(201) 446-3612. 
21: SCTE Heart of Ameri-
ca Chapter seminar, fiber 
technology. Contact Don 
Gall, (816) 942-3715. 
26-28: Magnavox CATV 
mobile training seminar, 
San Francisco. Contact 
Patricia Morgenstern, 
(800) 448-51 71 or (800) 
522-7464 (in New York 
state). 
27: SCTE Southern Cali-
fornia Chapter seminar, 
safety and risk manage-
ment. Contact Tom Cole-
grove, (805) 251-8054. 
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PRESIDENT'S MESSAGE 

CIEnj remembers the Alamo! 
By Wendell Woody 
President, Society of Cable Television Engineers 

Don't be overrun for lack of adequate 
technology ... "Remember the 

Alamo!" Maintain your communications 
link for all the new emerging technolo-
gies ... "Remember the Alamo!" Training 
for survival ... "Remember the Alamo!" 
SCTE Cable-Tec Expo '92 ... "Remem-
ber the Alamo!" 
CATV industry technical leaders, en-

gineers and technicians are all massing 
in great force to move on the Alamo in 
June. Thereupon, they will attend this 
year's SCTE Engineering Conference at 
the San Antonio Convention Center in 
Texas. 

The conference will open with a dy-
namic panel on digital compression ex-
ploring expanding channel capacity 
while enhancing video and audio quality. 
Then all the great technical "generals" 
from Washington D. C., will address 
CATV technical compliance and how 
Federal Communications Commission 
reregulation will impact your system op-
erations and maintenance practices. 

With the industry focus on customer 
service, a panel of delegates from state 
cable commissions will expound on how 
our industry is meeting the subscriber 
expectations. For a better today and a 
look into the future the panel session ti-
tled, "Current events in cable TV tech-
nology: Fiber optics, HDTV, PCN and 
outage reduction" will be most inspiring. 

Expo workshops 
Once again, there will be six work-

shop periods and 10 workshops to 
choose from in planning your schedule. 
This year's workshop subject materials 
are all new, exciting and most timely. 
Here they are for your review: "Assess-
ing your system's picture quality"; 
"BCT/E certification — An overview of 
technical certification and related cate-
gory examinations"; "The best of Fiber 
Optics Plus '92"; "Customer Service — 
Doing the job right the first time"; "EBS 
and the cable industry"; "How will the 
new NEC, NESC and OSHA regula-
tions impact your system?"; "One-on-
one with the FCC"; "Outage reduction 
techniques"; "Primary testing under 
technical reregulation"; and "Secondary 

testing under technical reregulation." 

Pre-meetings 
Arrive early! On Friday, June 12, the 

National Cable Television Association 
Engineering Committee will meet from 9 
a.m. to 6 p.m. On Saturday, June 13, 
NCTA will sponsor a seminar on "Rereg-
ulation of Technical Standards." It is 
scheduled from 9 a.m. to 5 p.m. Both 
meetings will be at the convention cen-
ter. Pre-registration for the seminar is 
mandatory and seating is limited to the 
first 300 applicants. Call the NCTA at 
(202) 775-3639 for more information. 

Post-meetings 
Stay late! On Wednesday morning, 

June 17, four of the SCTE engineering 
subcommittees will meet. In-Home Ca-
bling (wiring) and Emergency Broadcast 
System (EBS) subcommittees' meetings 
are scheduled from 7:30 to 9:30 a.m. In-
terface Practices and Cumulative Leak-
age Index (CLI) subcommittees' meet-
ings are scheduled from 9:30 to 11:30 
a.m. You will be able to attend portions 
of all four or two of them in their entirety. 
Make sure your travel schedule will ac-
commodate your attendance at these 
meetings. BCT/E and Installer Certifica-
tion testing also will be conducted on 
Wednesday morning from 8:30 a.m. to 
12 p.m. 

National Cable-Tec Games 
The second National Cable-Tec 

Games will be featured during Expo 
Evening. The Games are a competition 
among CATV system personnel center-
ing around technical tasks and knowl-
edge. After each event, points are 
awarded by the judges for each contes-
tant based on speed, accuracy and per-
formance parameters. First, second and 
third place Olympic-style individual 
medals are presented to the winner of 
each event. The event is supported by a 
national SCTE subcommittee (chaired 
by Ron Wolfe of ATC Training Center in 
Denver). He can be reached there at 
(303) 753-9711 for more details. 

Welcome new directors 
Re-elected to seats on the national 

SCTE board were: Tom Elliot, TCI (at-
large); Jack Trower, WEHCO Video (Re-

gion 8); Mike Smith, Adelphia Cable (Re-
gion 10); and Walt Ciciora, ATC (Region 
12). New board directors to be seated at 
our June meeting in San Antonio are: 
Norrie Bush, Columbia Cable (Region 3); 
Wayne Hall, Warner Cable (Region 4); 
Mark Wilson, Multimedia (Region 5); and 
Terry Bush, Trilithic (Region 7). Join me in 
welcoming these new directors aboard. 
Congratulations to all election winners. 

Meeting the members 
"The state of the industry" was the 

program title for a recent Greater Chica-
go Chapter meeting. The guest speak-
ers were: The Honorable Dennis 
Hastert, U.S. Representative, Illinois; 
Gary Maher, president, Illinois Cable 
Television Association; Russell Monie, 
FCC regional director, Chicago; Chris 
Scott, general manager, Jones Interca-
ble; and I represented the SCTE as 
president. Chapter officers supporting 
the program were: Bill Cohn, Kevin 
Walker, Bill Whicher, Nick Theroux, Bob 
Runchy, John Grothendick, Wes Schick, 
Jason Shreeram, Joe Thomas, Brian 
Hurd, Bob Hill and John Fedorky. 

The SCTE was pleased to develop 
and conduct the technical program for 
this year's North Central Cable Show. 
We had technical panels, an OSHA safe-
ty session, BCT/E testing and followed 
with a two-day "Technology for Techni-
cians" seminar by SCTE's Ralph 
Haimowitz. We certainly appreciated the 
assistance and support from the officers 
of the SCTE North Country Chapter: Bill 
Davis, Kelly Booth, Lanny Sparks, Matt 
Haviland, Jimmy Schulz, Scott Gunder-
son, Scott Melter, Wes Schick and SCTE 
Region 6 Director Rich Henkemeyer. 
SCTE meetings and functions were 

most successful at both the Texas Cable 
Show and the L'ARK Show in New Or-
leans. We acknowledge the excellent 
membership support from Lee Ander-
son, Darrell Eichelberger and Jim Wood 
from the Ark-La-Tex Chapter; Terry 
Blackwell, Mark Webb and national Di-
rector Les Read from the North Central 
Texas Chapter; Rosa Rosas and Tom 
Rowan from the Southeast Texas Chap-
ter; Charles Thibodeaux, Leroy Naquin, 
and Kevin Smith from the Miss/Lou 
Chapter; and Bob Griffith from the new 
Ozark Mountain Meeting Group. CT 
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PORTABLE ACCESS WORK STATIONSTm 
Another work of ART" from the CheetahTM people 

. Automated Remote iestinqTM 
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e NENEREE SUPERIOR ELECTRONICS GROUP, INC. 2237 Industrial Boulevard, Sarasota, Florida 34234 

Telephone (813) 351-6700 • Fax (813) 351-9193 

See us at the NCTA Show. Booth 1200. Reader Service Number 96 



What do all 
SA distribution products 

have in common? 

They're all in 
Anixter Cable TV's 

inventory. 
Scientific+ Amgen 
Atlanta CABLE TV 

Atlanta, Georgia 
(404) 840-7901 • (800) 242-1181 

Anaheim, California 
(714) 779-0500 • (800) 854-0443 

Chicago, Illinois 
(708) 350-7788 • (800) 544-5368 

Cleveland, Ohio 
(216) 526-0919 • (800) 321-8068 

Dallas, Texas 
(214) 446-CATV • (800) 231-5006 

Denver, Colorado 
(303) 740-8949 • (800) 841-1531 

Iron Mountain, Michigan 
(906) 774-4111 • (800) 624-8358 

Seattle, Washington 
(206) 838-9552 • (800) 438-9290 

Wharton, New Jersey 
(201) 328-0980 • (800) 631-9603 

tor. 

e 1992 ANTEC 
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