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Your Complete FCC 
Video Testing Team! 
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VSA794 CATV Vide 
Signal Analyzer 

V1G791 CATV VITS 
Insertion Generato 
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CABLE 

Start Making Your FCC 
Video Tests - Now! 
Now there's a complete (and affordable) answer to basebartd 

video testing. The new VIG791 CATV VITS Insertion Generator 

and VSA794 CATV Video Signal Analyzer give you the versatility 

and convenience you need to performance test any headend faster 

and easier than ever before, without interference or interruption 

to your customer's service. Here's what you get: 

• One-button automated measurements and test signals for: 
- Differential Gain and Phase 
- Chroma to Lurna Delay 
- In-channel Frequency Response 
- Percent Modulation 

• Direct digital readout of all measurements with no 
calculations or interpretations from the only digitally 
automated full function Waveform Monitor/Vectorscope 

• VITS mode generator allows testing on active channels 
without service interruption 

• Exclusive simultaneous generation of two test signals to 
allow complete testing with one setup and test procedure 

• Easy and accurate FCC required tests with minimum 
training and capital expense 

• Plus, much more and all for less than $9000 

Call your cable sales representative today at 

1-800-SENCORE, ext. 703 to learn more 

about these new, exciting instruments designed 

exclusively for the CATV industry. 

Call 1-800-SENCORE ext. 703 
(736-2673) 

3200 Sencore Drive, Sioux falls, SD 57107 
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TRILOGY COMMUNICATIONS INC. 

THE ULTIMATE C A SUPPLIE1‘ 

Prove echnology 

Low L big Leader 

ellence 
Superior Control Process 

State of The Art Equipment 

td On Time Delivery 

Trilogy Communica -.ns expends the same diligent pursuit of perfection in manufacturing dual-drop 
cables for TV/telephony installations, 50SI cables for downlink transmissions, and RMC2 radiating air-
dielectric coaxial cable for open-air communications in highly developed or underground locations. 

SENDING THE RIGHT SIGNAL 

Ake 

gee )Le- pm eIl ogy 
COMMUNICATIONS INC 
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Call or write for free samples and brochure: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 

(800) 874-5649 / (601) 932-4461 / FAX (601) 939-6637 
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POSITIVE IDENTIFICATION 
FOR DISCONNECT CONTROL 

Serialized, tamper-evident cable markers. 
The best and most economical way to control 

drop activity. The only fully flexible way for field personnel 
to maIntai- system control over drop activity. 

For information on the most cost-efficient cable markers call 800-257-2448. 

Products creatively designed for the cable industry 
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Get a Lock on Security 
with Slam LockTM 

An unlocked pedestal invites trouble...like vandalism 

to the pedestal and the valuable equipment it protects. 

Or worse, tampering to result in unauthorized, unbilled 

cable service to homes. 

ANTEC's Monarch brand of Slam Lock pedestals, 

bJilt to ANTEC's design parameters by Reliance 

Comm/Tec, lock automatically when they are closed. 

Its self-locking mecharism assures with a "dick" that 

tre pedestal is securely locked until the next service. 

Unlocking by a field techniciar is simple with an 

industry-standard Diversified Control key. 

Monarch pedestals offer 360 degree access with 

a iift-off cover, allowing easy installation and maintenance 

of the cable equipment inside. These ready-to-install 

pedestals are available in a variety of sizes, as well as 

metallic and non-metallic construction, to suit the needs 

of any installation. 

Monarch Slam Lock pedestals never forget to lock, 

so that's one less step your technician has to remember. 

To lock up security for your cable system, call your local 

ANTEC network consultant or .1-800-TO-ANTEC. 

ear 

Our Cable Integrated Services Network (CISN) 

is a "blueprint" for building a broadband 

network that accommodates interactive services 

in a 1 GHz spectrum. The MONARCH family 

of products provide outside plant equipment 

for the broadband network. 

er1,1 ,,, 

ANTEC 
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THE FCC 
IS NOT THE 
ONLY GROUP 

REDUCING YOUR 
PROFITS... 

YOUR IVIDU 
"CUSTOMERS" ARE 

STEALING MILLIONS 

FROM YOU. 

THIS IS MONEY YOU 

CAN NO LONGER 

AFFORD TO LOSE. 
CALL THE INDUSTRY 

LEADER IN 
HIGH SECURITY 

ENCLOSURES 

AND LET US SHOW 
YOU HOW TO STOP 

MEW THEFT 

AND IMPROVE YOUR 

BOTTOM LINE! 

\ \Ile • 

Cable Security 
801 FOX TRAIL 

OPELIKA, ALABAMA 36803 

1-800-205-288-1507 
205-742-0055 

FAX 205-742-0058 

EDITOR'S LETTER—Te— 

Politics, 
competition I 
Babies. I'm going to use this opportu-

nity to brag a little. You see, I just 
became a grandfather for the first time. 
Yes, you read that right. Grandfather. 
On Oct. 6 at 10:24 p.m., my son David's 
lovely wife gave birth to a 6 pound, 9 
ounce boy. 
I had an odd but proud feeling as I 

watched my son hold his newborn son 
shortly after delivery. It doesn't seem 
all that long ago I was holding David 
in the hospital delivery room. Time 
goes by way too fast. But I'm smiling. 
I think I'll make a fun grandpa! 

Politics. OK, back to business. Will 
the demise of S1822 bode well for 
cable? Now, telecommunications re-
form will have to wait at least one 
more year. And for at least the next 
year — possibly two or three — we 
won't be doing telephony and telcos 
won't be doing cable, other than in 
our respective trials and experiments. 
(Just a side note: Telcos could get 
into our business more easily if court 
challenges to federal restrictions con-
tinue to be successful.) 

In other words: business as usual. 
Unfortunately, the derailment of 
S1822 also means that competitors 
such as DirecTv and USSB have the 
same amount of time to strengthen 
their foothold. After all, without the 
ability to offer alternative services 
such as telephony, what incentive do 
we have to further upgrade our net-
works? I'm worried that some in the 
industry may take a wait-and-see atti-
tude. This would not be a good idea. 
Wake up call. Speaking of compe-

tition, I installed my Digital Satellite 
System (DSS) equipment to receive 
DirecTv. The more I watch it, the 
more I'm convinced that this is the 
most serious competition we've ever 
faced. Consider the following: 
When I called the 800 number to 

activate my DSS receiver/decoder, 
the customer service representative 
was pleasant and knowledgeable. 
Picture quality is excellent. Barring 
occasional digital artifacts (can't com-
pression do better than this?), overall 

babies 

picture quality is as good cr. better 
than what's in most headends! No di-
rect pickup or ingress. No composite 
triple beat, cross-modulation or carri-
er-to-noise problems. During a week-
end thunderstorm with moderate rain 
and hail (about half an inch per hour 
rainfall rate), the pictures remained 
unaffected. Heavier rain probably will 
result in a brief outage, but light to 
moderate rain is not a problem, even 
with the 18-inch dish and Ku-band 
transmission. 

The service features an excellent 
on-screen program guide. You can 
see what's on any or all channels 
now, or several hours from now. Pay-
per-view or near video-on-demand or-
dering is transparent to the user. 
(Yes, they have NVOD today — typi-
cally 30-minute staggered starts.) 
Pick what you want from an on-
screen menu, and the receiver/de-
coder dials a special number and or-
ders the event (all in about 20 sec-
onds). This time direct broadcast 
satellite is for real, folks. And it doesn't 
make me smile. I think I'll go visit my 
new grandson. That will make me 
smile. 

Ronald J. Hranac 
Senior Technical Editor 
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• Power by Design is a function of power supply efficiency 

• Power supplies operate more efficiently when loaded to their 
maximum output rating 

• To achieve maximum performance Power Guard offers 
interchangeable power modules in 3, 6, 9, 12, and 15 amp 
ratings 

• This variety allows you to maximize your power supply 
efficiency and to save money 

ANNUAL SAVINGS 

$250,000 - 

$200,000 

$150,000 

$100,000 

$50,000 

$0 -, 

PC-6015-0 FLP-6015-0 SLE-6015-36-S1 

1 5 10 

YEARS 
The information in the chart shown above has been based upon 90% efficient 
power supplies. The average annual savings is $35.57 per power supply times 300 
power supplies in the system with an average kilowatt per hour cost of $.12. 

15 20 

40 

SLLP-6015-36-S1 SLP-6015-36-S1 

Call 1-800-288-1507 for a free Power by Design package which includes a 
software program to analyze your current powering requirements. 

&Me POWER GUARD An ANTEO Co in pan 
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Our Name Tells The Story 
. . . Use It - 

Cable Prep 
Stripping/Coring Tools 

• Light-weight 
• Non-corrosive 
• Produces beveled-edge 
on outer conductor 
• Tool steel blade won't 
melt down on "hot cable" 
• User-friendly in all 
temperatures 
• Color-coded tools available for 

all cable sizes 

Cable Prep Jacket Strippers 

• Available for every size cable 
• Color-coded for easy 

identification 
• Knurled body for r ALL of our products 
positive grip are made in the USA 

*Fast, efficient jacket removal with USA materials 

Jcoble prep® 
Reader Service Number 54 

BEN HUGHES COMMUNICATION PRODUCTS CO. 

207 MIDDLESEX AVENUE. P.O. BOX 373 
CHESTER. CONNECTICUT 06412-0373 

1203) 5264337 FAX: (203) 526-2291 
(803) 3944046 

ARE YouR 
(t)SepMERç 
RE.CEiVie 
FKEE SE/. 
EDoCi<ori 
i'lo(e^e4S? 

pe.". • 

MADE 
.IN 
USA 

DON'T LET IT HAPPEN!!! Monroe's NEW Model 628 Encoder 
Sensor will automatically switch to an alternate program feed 
whenever scrambling stops. The 628 works with the major 
encoders in the industry and is small and easy to use. At 
$325 the 628 is cheap insurance against the irate customer 
calls you receive when the wrong program unscrambles. 

Stop worrying about your scrambled programs and install our 
Model 628 Encoder Sensors today. Call us today! 

he) MONROE 
ELECTRONICS 

LYNDONVILIE, NEW YORK 14098 

Reader Service Number 55 

800 821 6001 
716 765 2254 

FAX 716 765 9330 
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scription: 

Peet., 

INTELVIDEO 
DIGITAL CO-CHANNEL FILTER 
1/10DEL CF 

• 

edideo's Digital Co-channel Filter Model CF is a stale of the art signal pro-
ssing system that significantly reduces co-channe hterference, random 
se and other video errors. 11 is particularly effective in reducing the 10 KHz 
d 20 KHz co-channel beats and restoring video synchronization evan when 
e co-channel level is so high as to cause loss of vertica and horizontal sync 
most television receivers. —he Model CF reduces tie 10 KHz anc 20 KHz 

o-cnannel beats by up to 30 c B and co-channel videc by up to 9 dB. Under 
extremely severe co-cannel conditions the Model CF replaces the 

sync pulses with stable and clean sync. 

MEGA HERTZ 
ESTABLISHED 1975 

Aooplire rapdal 
P,oC•à.eny 

Specifications: 
Input: NTSC color video ..4nal, 1v pp ir,o 75 St 

Return _oss > 40 13 
Output: NTSC color video is?gnal, tv pp into 75 G 

Return i_oss > 35 13 

Frequercy Response: ±.5 dB to 4.5 MHz 
<3 dB wn at 5.6 MHz 

Non Linearity: <2% 
Differential Phase: <1' plus quantizing effects 
Differential Gain: <1% plus gLeetizing effects 
K Factor with 2T pulse: Better It-an 1% 
System Delay: 2 TV lines 
Power Requirements: 90-240 VAC, 50-60 Hz. 35 Watts 
Operating Temperature: 320 F to 110° F. ambient 
Humidity: 10% to 90% non-condensing 
Mechanical: 1RU cabinet; 1.75- H, 19° W, 14?- L; 9 Lbs 

DENVER ATLANTA Sn LOUIS 
800-525-3386 800-962-5966 800-821-6600 
303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX 

"Unique" Products For The 21st Century! c-ri 1/94 

Headend Standby 
/NCO Generator System 

* Package Includes 5 to 75 KW 
generator, LP or natural gas fuel. 

* Transfer switch wilh auto exerciser, 
and battery charger. 

* Installation inside or outside 
with protective housing. 

Call: SPECTRUM 
,,i;,'A1111111111111 

1-800-628-0088 
Make check payable to SCTE. 

Mail To: 

SETE 

SCTE 
Member Drive Dept. 
669 Exton Commons 
Exton, PA 19341 
FAX: (610) 363-5898 

Ul 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. 

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

Applications without payment will be returned. 
Applications from outside U.S., enclose addi-
tional S20 (U.S.) to cover mailing expenses. 

APPLYING FOR: CI INDIVIDUAL SCTE MEMBERSHIP @ $40 
Please print or type information. Data will be used exactly as it is submitted here. 

CI MR. Ul MRS. Ul MS. 

NAME:  TEL.#:  
First Initial Last Area Code/Number 

TITLE:  

EMPLOYER: FAX #:  
Company Name Area Code/Number 

MAILING ADDRESS:  
Street/P.O. Box 

City State ZIP 

YOUR SIGNATURE: DATE:  

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

CARDHOLDER NAME:  EXP.:  

Ul MASTERCARD Ul VISA #:  

SIGNATURE FOR CHARGE AUTHORITY:  

REFERRING MEMBER:  SCTE MEMB. #  

NIL 
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Name  

Company  

Address  

City  State  Zip  

Phone  

Fax  

MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 

Name  

Company  

Address  

City  State  Zip  

Phone  

Fax  

PLACE 

STAMP 

HERE 

PLACE 

STAMP 

HERE 

"fFe# 

803 Forest Ridge 
Suite 108 

Bedford, TX 76022 

SETE- 1 
1 ; 

SCTE 
669 Exton Commons 
Exton, PA 19341 

Place 
Stamp 
Here 



UT here's the satellite and broad-
V V band technology that bridges 
the gap between yesterday and 
tomorrow? Right here at Standard. 
From our first frequency-agile 

receivers and modulators to the 
breakthrough innovations of the 
still-emerging Stratum series of 
advanced network modulation 
equipment, Standard has been in 
the forefront of headend technology, 
offering value, ease of use, space 
saving design and exceptional sig-
nal quality. 
Need examples? How about our 

Agile Omni Broadcast series, very 
possibly the most acclaimed com-
mercial satellite TV receivers of 
all time? Or our TVM series of 
modulators that revolutionized 

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC 
stereo generator? Or the CATV 
industry's top-selling IRD, the one-
rack-high Agile IRD-II? 

Standard will help you cope 
with the challenges of bandwidth 
expansion with our new TVM550 
frequency agile modulator and a 
changing industry with advanced 
technologies like our remarkable 
Stratum Series of signal distribu-
tion products. Stratum can put 78 
channels in a six-foot rack space, 
and give you all the status moni-
toring, redundancy and remote 
control you could ask for. 
Year after year, Standard has 

continued a tradition of quality and 

innovation. And we aren't stopping 
now. To learn the latest about the 
right technology for right now, use 
that old tried and true technology 
at the bottom of this ad. 

Give us a call. 

The Right Technology for Right Now, 

Standard 
Communications 

SATELLITE & BROADBAND 
PIRCDC)1..JCTS CrIVISIC))1,4 

P.O. Box 92151 • Los Angeles, CA 90009-2151 
310/532-5300 ext. 280 • MAI Free 800/745-2445 
Fax: 800/722-2329 cm Free) • 310/532-0397 (CA& Intl Only) 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 
Aurora, Ontario Canada L4G-3Y5 
905/841-7557 Main • Fax: 905/841-3693 
Sales: 800/638-4741 

An the technology 
you need. 
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NEWS 

National Show 
call for papers 

The National Cable Television As-
sociation is developing a series of 
technical sessions and a conference 
proceedings text for the 1995 National 
Show to be held May 7-10 in Dallas. 
Potential authors/speakers should 
submit proposed material by Dec. 2, 
1994. Six NCTA Engineering Commit-

tee members will judge the submis-
sion in mid-December. 

Proposals should provide enough 
specifics to indicate premise, refer-
ence value, content and intended au-
dience. Multiple proposals from an in-
dividual or company are allowed. No 
previously published texts, "vapor-
ware" or marketing pieces will be ac-
cepted. 

Proposals should be sent to: Kather-
ine Rutkowski, Director, Technical Ser-
vices, National Cable Television Associ-
ation, 1724 Massachusetts Ave. NW, 
Washington, DC 20036; phone, (202) 
775-3637. 

Tek Labs teams 
up with telcos 

Tek Labs, the research and devel-
opment arm of Tektronix Inc., in part-
nership with Bellcore, Southwestern 
Bell, AT&T's Bell Labs, Rockwell In-
ternational and Washington University 
at St. Louis, won a multimillion dollar 
contract to develop new fiber-optic 

communications 
network stan-
dards and equip-
ment for the na-
tional information 
infrastructure 
(Nil), or "informa-
tion superhigh-
way." 
The contract, 

awarded by the Ad-
vanced Research 
Projects Agency 
under the terms of 
the federal Tech-
nology Reinvest-
ment Program, 
calls for the partner-
ship to develop 
products and stan-
dards that will sup-
port a new high-
speed network 
based on syn-
chronous optical 
network (SON ET) 
and asynchronous 
transfer mode 
(ATM) standards. 
Under the two-
phase, four-year 
program, the pro-
ject partners will 

AUDIO LEVEL PROBLEMS? 
Install the new AGC-1 

For only $349! 

ffordable 

utomatic 

udio Gain Control 

• Stop drastic channel-to-channel level changes 
• Reduce customer audio complaints 
• Save technician time adjusting audio levels 
• Correct dual mono or I stereo program 

It takes the right equipment to offer quality audio. 
Learning offers a full line of high quality products. 

LEANIING INDUSTRIES 

15339 Barranca Parkway, Irvine CA 92718 
800-4-LEAMING 714-727-4144 

Fax: 714-727-3650 

Reader Service Number 57 

design and install an experimental 
three-site SON ET/ATM network capable 
of data rates up to 10 gigabits per sec-
ond (Gb/s), four times the current 
SONET standard of 2.5 Gb/s. 

LSI Logic and 
H-P get interactive 

LSI Logic Corp. signed a memoran-
dum of understanding with Hewlett-
Packard Co. to develop key digital 
audio/video decompression technolo-
gy for H-P's first-generation interac-
tive TV set-top boxes. 

The digital set-top boxes will be 
able to provide on-screen display of 
program guides, customized channel 
selection, video-on-demand, home 
shopping, banking and other financial 
services and interactive games (in-
cluding sporting events and quiz 
shows). 

The quad-mode decompression 
chip incorporates both MPEG-2 and 
DigiCipher Il video standards, and 
Musicam and Dolby AC-3 audio stan-
dards. It is a customized extension of 
the L64002, which LSI says is the in-
dustry's first single-chip MPEG-2 
audio/video decoder. The company 
has the right to sell this customized in-
tegrated circuit as a standard product 
to General Instrument and Dolby li-
censees, which H-P says complies 
with its own open-architecture ap-
proach and will help it achieve its goal 
of interoperability. 

The jointly developed chip is based 
on LSI Logic's CoreWare program, in 
which high-level, pretested building 
blocks or "cores," are stitched togeth-
er on a chip to form a highly integrat-
ed device. 

In other news, Tele-Communica-
tions Inc. placed an order for 500,000 
H-P set-top boxes for use in two-way 
interactive communication on a cable 
TV system. 

ge Trilogy Communications Inc. under-
took a project to expand its manufactur-
ing facilities and increase production ca-
pacity. Over 100,000 square feet are 
being added to the combined Pearl and 
Flowood manufacturing sites, a 60% ca-
pacity increase in the air-dielectric MC2 
product line. The target completion date 
is December 1994. 
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global view of your system. or just a 
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Made in the USA by: 
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Director of Cable-Tec Games Wendell Woody (left) con-
gratulates the Michigan team (Frank Gadberry, Adam 
LaRose, Mike Heinze and Tim Jurmo) as overall Games 
winners at this year's Great Lakes Cable Expo. 

Midwest techs 
compete in Games 
INDIANAPOLIS — Four teams of cable 
technicians from Illinois, Indiana, Michi-
gan and Ohio gathered here in Septem-
ber at the Great Lakes Cable Expo to vie 

for best of the Mid-
west bragging rights. 
The three events 

were fiber splicing 
(sponsored by AMP), 
test equipment (spon-
sored by Riser-Bond 
and CaLan) and sig-
nal level meters (spon-
sored by Wavetek 
and Trilithic). Phillips 
Business Informa-
tion's Communica-
tions Technology 
provided T-shirts, 
medals and the 
overall team winner 
plaque. 

The very close 
fiber splicing event fi-

nally wound up with Frank Gadberry of 
Michigan taking first. Steve Creech (Indi-
ana) and Tim Jurmo (Michigan) came in 
second and third respectively. Jurmo 
won the test equipment event with sec-
ond and third going to Steve Strouth 
(Ohio) and Frank Adams (Ohio) re-

spectively. In the signal level meter 
competition, Adams took first, Mike 
Heinze of Michigan won second and 
Gadberry took third. Congratulations to 
the Michigan team that nabbed the 
overall team winner plaque. — Laura 
Hamilton, Communications Technology 

Tech sessions: 
Great Lakes Expo 
INDIANAPOLIS — The Society of 
Cable Television Engineers sponsored 
five technical sessions at the Great 
Lakes Cable Expo held here in 
September. 

Wendell Woody of Sprint/North 
Supply kicked off the "Fiber Architec-
tures Today" session with the simple 
premise that even though our industry 
has been hyping fiber use for several 
years, "We're just now getting started." 
Comcast's Doug MacLeod covered op-
tical system architectures with an em-
phasis on larger systems' fiber use. He 
also took up the 1,310 nm vs. 1,550 
nm debate. Bob Luff of Scientific-At-

Sadelco's New I GHz Calibrators 
Portable, ±1/4 dB Flatness, 4.5-1000 MHz 

Ideal 

for Calibrating 
Signal Level Meters 
and all CATV Equipment. 

I Expanded Freq. Range 
SC600: 4.5-600 MHz 
SC1000: 4.5-1000 MHz 

-I Increased Noise Output 
Level: +20 dB 

1Precision Rotary 
Attenuator 

HorizontalNertical 
Sync Pulse Simulation 

Sadelco was 1st to advocate using H. Sadel's patented 
White Noise Application to calibrate Signal Level Meters Sadelco,' Inc. and other CATV equipment. more than a decade ago. 

75 West Forest Avenue, Englewood, New Jersey 07631 
Tel: 201-569-3323 
Fax: 201-569-6285 
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Diamond Liném AM Fiber 0 
Taking Your Network Into Tomorrow 
As the networks of the future come into rapid focus, the evolution 
from a traditional CATV system into a multimedia, interactive 
network is largely dependent on the intelligent application of fiber 
optic technology — today. 
From headend to home, Philips Diamond Line Fiber Optics 

products will prepare you to meet the future head-on. Our 
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our commitment to compatibility and quality. Diamond Line Fiber 
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And Philips' quality is your assurance that when you're ready to 
meet the demands of tomorrow your existing Philips equipment 
stands ready to take you there. 
To learn how we can help you take your network into tomorrow, 

call your Philips Broadband Networks representative today. 
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100 Fairgrounds Drive, Manlius, New York 13104 
(315) 682-9105, (800) 448-5171, In NYS (800) 522-7464, FAX: (315) 682-9006 
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Bob Luff, Doug MacLeod and Wendell Woody presented 
the "Fiber Architectures Today" technical session at the 
Great Lakes Cable Expo. 

Exclusive Representative: 
Channell Commercial Corporation 

Ca 800/423-1863 
Channell Commercial Canada, Ltd. 
800/387-8332 • 416/567-6751 

lanta asked "What's driving cable to-
ward fiber architectures?" The answer 
is a common one in cable today: con-
vergence, convergence, convergence. 

With the Federal Communications 

Commission video 
test requirements 
looming less than 
a year away, the 
SCIE offered two 
proof-of-perfor-
mance (POP) ses-
sions at the show. 
A hands-on sys-
tem testing work-
shop was run by 
CaLan's Jerry 
Green. Attendees 
had the opportu-
nity to ask sys-
tem-specific ques-

tions as well as take a look at CaLan's 
test equipment that could be used for 
POP purposes. Paul Raymond of Tek-
tronix offered a general overview of 
the FCC testing requirements at the 

POP hands-on headend testing ses-
sion. 

"Interactive Video in CATV" was 
covered by General Instrument's Tony 
Filanowski. He focused on how set-top 
converters will handle such interactive 
services as games, contests, polls, 
home shopping, banking, medical in-
formation, etc. 

Wrapping up the technical agenda 
for the confab was "The Digital World" 
session moderated by Jim Kuhns of 
Comcast. Jeff Razey of Texscan set 
the table for the next two speakers with 
a back to basics primer on digital trans-
mission. HBO's John Vartanian took 
up the discussion with digital compres-
sion schemes and Tony Filanowski of 
GI went a step further detailing trans-
mission formats. — Laura Hamilton, 
Communications Technology 
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• FULLY 
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TO 
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SWEEP 

Stealth SAM... Put stealth technology 
right in your hand! The new handheld 
Stealth SAM is our latest high-perfor-
mance SAM. 

Fast/Full-featured... Use your Stealth 
SAM to measure individual carrier 
levels, C/N and hum without deacti-
vating channels, even digital signal 
levels. Plus, it performs our unique 
Sweepless Sweeps, spectrum analyzer 
display and, automated FCC 24-hour 
testing and logging. 

Stealth SAM does all this with a 5 to 
1,000 MHz frequency range, standard. 

Easy/precise viewing... View the com-
prehensive collection of measurements 
on a convenient LCD spectrum display 
that's easy to see even in bright sun and 
under wide temperature extremes. 

You'll wonder how we squeezed so 
much capability into this high-perfor-
mance SAM. The Stealth SAM is just 
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ucts and quality test equipment from 
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Call 1-800-622-5515. 
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Commentary on 
conditional access 
By Dan Pike 
Vice President of Science and Technology 
Prime Cable 

W hich is the better way to control 
signals — addressability, traps 
or interdiction? The question is 

concise, but the answer may not be. It's 
like asking where the best restaurant in 
town is located. 

Until HBO launched in 1975, there 
was no need to control individual signals 
offered to the consumer. (This is the 
general industry case, although it is ac-
knowledged that in the years prior to the 
HBO launch there were localized efforts 
requiring signal control, such as the Z 
Channel in the Los Angeles area.) For 
several more years only one or two pre-
mium signals were generally offered that 
needed to be controlled separately from 
the rest of the service. During this time 
frame, traps, addressable traps and 
one- or two-channel descramblers were 
offered to meet the needs of the indus-
try. 

Functions and requirements 
It is important at this point to separate 

the functions and requirements of a sim-
ple converter, which had been in use in 
the cable industry several years before, 
from the devices needed to achieve con-
ditional access of one or more premium 
signals. When the cable industry began 
to outgrow its 12-channel boundary in 
the late '60s, it was universally true that 
the consumer electronics equipment of-
fered at the time didn't tune the frequen-
cies that the extra channels were on. It 
was common for cable companies to 
provide a converter with every subscrip-
tion. 

Occasionally, programming intended 
to be separated was carried in the mid-
band via "soft security" (i.e., no ability to 
tune) but it was quickly learned that not 
enough security existed there for most 
commercial purposes. As the need for 
the security of several signals or pack-
ages of signals evolved in the late '70s 
with the growth of the satellite networks, 
the two needs converged and a variety 

"The trends shift 
sooner than equip-
ment can be deployed 
and amortized over its 
useful life." 

of programmable converter/decoders 
were offered that evolved in short time to 
an addressable series of converter/de-
coders. 

During that same time frame various 
improvements were made to consumer 
electronics equipment that allowed it to 
tune the different channels offered, 
though not always with adequate quality. 
This led to a variety of circumstances 
where converters and/or decoders were 
required to facilitate satellite, premium 
and traditional cable channels. It also 
must be mentioned that the regulatory 
climate affected those business and 
technological decisions then, as now, 
and that control over pricing generally 
rested with local franchise authorities for 
the fundamental signal package, while 
the premium signals were free of regula-
tion. 

After the Cable Act of 1984, rate reg-
ulation concerns no longer dominated 
the technical choice of equipment nor 
the service offerings, and companies put 
forth a variety of methods made up of 
traps (in some cases making use of 
those that had been in service for many 
years) and terminals, depending on 
each operating company's marketing 
needs, demographics and plant charac-
teristics. During the '80s, multiple set 
connections grew, TV receivers that 
were deemed "cable-ready" were widely 
purchased and VCRs were bought by 
most cable consumers. 

New equipment challenges 
All of the solutions that were de-

ployed made considerable technical or 
business sense in their day and most 
still do. It is common, still, to find TV sets 
in service that do not tune all of the cable 
channels or do not tune them with ade-
quate quality, where the addition of a 

channel selector is an added value. As 
we all know, as the TV equipment be-
came more sophisticated it became 
more common that the addition of a de-
coder made its operation more compli-
cated or obsoleted some of its function-
ality. In an environment where the same 
solution can be beneficial in one room of 
the home and detrimental in another, it is 
most difficult to characterize the one that 
should be chosen. 

In market research, focus groups, en-
counters with consumers and discus-
sions with interested parties, there often 
is the expression of desire for a single 
simple answer and more often than not 
the cable service is likened to utility ser-
vice such as telephone or electricity or 
gas (where service is metered or billed 
in some way by usage). These expres-
sions come from a great many complexi-
ties faced by a modern day consumer: 
value points, price perceptions, dispos-
able income, available time, personal in-
terest, etc. They are much too complex 
and dynamic to map out into a technical 
solution that can be solved like an equa-
tion. 

Moreover, the trends shift sooner 
than equipment can be deployed and 
amortized over its useful life. So if a so-
lution would be possible, it wouldn't last. 
The added complexity of the regulatory 
changes that occur make this further 
complicated. 
A study of the history of others is al-

ways useful in cases such as this. We 
find that in the early days of electric 
power generation, a number of experi-
ments were conducted with flat rate ser-
vice or with other pricing schemes be-
fore the metering method of today came 
to be popularized, and it was only popu-
lar after a number of evolutions of distri-
bution equipment.' Similarly, a variety of 
methods were used to control telephony 
until the methods often quoted by sub-
scribers of today became commonplace 
— of the flat rate local service and toll 
long distance service.2 The time and his-
tory of both of those industries taken at 
the approximate maturity stages of the 
cable industry today shows that as they 
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evolved and as the service offerings 
were solidified and as social trends 
changed, a number of different methods 
were used. We see then that we're really 
not that different after all. 

Regulatory factors 
Today, new regulatory structures in 

place require fundamental unsecured 
service offerings, and generally favor 
control by a single channel or narrow 
groups of channels within the residence. 
New methodologies involve the interdic-
tion method, and the method used in 
some new trials consist of a virtual circuit 
path set up via terminal for the individu-
ally controlled channels. (Again this is 
the general case, although it is recog-
nized that some broadband control solu-
tions have been offered that do not re-
quire terminals.) These would appear to 
meet a consumer request of more indi-
vidual channel choice, which in various 
studies often shows up as the item of the 
greatest consumer concern next to the 
overall issue of pricing (and more than 
the issues of picture quality and equip-
ment inconvenience).3 

Extended bandwidth 
With the multiple channel offering that 

comes about with extended bandwidth 
platforms or compressed channel ser-
vice it is considered necessary by most 
marketing approaches to provide vari-
ous instructions and navigation services 
toward usage of the product. This tends 
to disfavor the interdiction solution and, 
if the offering was digital, render ques-
tions about its efficacy with those signal 
formats. 

One must seek a simultaneous solu-
tion set involving wide and disparate 
ages and quality of equipment in the 
home owned by the consumer with mul-
tiple TV sets. These TV sets are used for 
many hours per evening and dozens or 
hundreds of channel selections are 
made nightly. There is ever-increasing 
concern about costs and reliability and 
there is the changing regulatory and 
technological climates and consumer 
trends. (More than half the TV receivers 
remain in service more than a decade. 
There are many sets in service today 
that were used to watch the cable com-
pany's first HBO launch.) 

No simple solution 
It is little wonder that no single, sim-

ple solution has emerged. (There have 
been many alternate views not fully dis-
cussed here in keeping with the "gener-
al industry practice" objective of this dis-

"Which is the best way 
to control signais ... 
Where is the best 
restaurant in town? 
The answer for both 
has to be conditional. 
It depends on your 
timing, your appetite, 
your budget and your 
preference." 

cussion. For sake of completeness, 
however, we must note that one compa-
ny offered a metered service and the 
associated hardware for it in the early 
control days. There have been many 
ideas floated involving electronic "tag-
ging" of pictures to be read by usage, 
boxes with "tickets" or "debit cards," etc. 
Also, many ingenious solutions for mul-
tiple channel control of "boxless" apart-
ment house service have been de-
ployed involving "wall box" hardware. 
For a short time, strand-mounted con-
verters were thought to offer advan-
tages, and as far back as the "Rules 
Thaw," ideas were advanced involving 
switched service. Though ideas have 
abounded, practical solutions have not.) 

Each choice involves serious consid-
erations on marketing, packaging and 
pricing, customer service requirements, 
billing and control systems, the funda-
mental transportation and decoder in-
vestments and technology. It is not a 
question to be asked and answered sim-
ply in the realm of a technical journal but 
rather can only be answered after 
lengthy consideration of all the involved 
areas of the company. 

So we return to the original question 
of which is the best way to control sig-
nals, and the original analogy of where is 
the best restaurant in town? The answer 
for both has to be conditional. It depends 
on your timing, your appetite, your bud-
get and your preference. CT 
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New video services 
and the Cable Act of 1992 
By David Large 
Principal. Media Connections Group 

The evolution from traditional "tree-
and-branch" to hybrid fiber/coax 
(HFC) networks has been driven 

primarily by the need to increase system 
bandwidth while maintaining noise and 
distortion levels. The hundredfold differ-
ence in loss of fiber-optic cable com-
pared with coaxial cable has allowed 
signals to reach distant parts of net-
works without requiring long cascades of 
linear amplifiers. 

The capabilities of HFC networks, 
dramatic advancements in the art of dig-
ital compression, efficient modulation 
schemes and equally dramatic lowering 
of the costs of computers and various 
forms of digital memory have all com-
bined to create many new options for 
cable operators. 

Simultaneously, however, the Feder-
al Communications Commission, in en-
acting regulations mandated by the 
Cable Act of 1992, has placed many 
constraints on those options and is con-
sidering additional regulations. 

Limitations of coaxial networks 
In order to meet customers' expecta-

tions for video quality and the FCC's mini-
mum performance levels, cable systems 
must provide very quiet, distortion-free 
channels. To ensure meeting those re-
quirements under all conditions, including 
the contribution of headend and set-top 
equipment, operators typically design dis-
tribution networks for approximately 48 dB 
carrier-to-noise ratio and 53 dB carrier to 
composite second- or third-order distor-
tion levels. 

Demands for ever-increasing band-
width to support new services led amplifier 
vendors to provide 450 MHz, then 550 
MHz and now 750 MHz equipment. A 
number of factors, however, limit the abili-
ty to expand bandwidth in a purely coaxial 
distribution system, given a constant end-
user quality requirement. These include: 
• Coaxial cable losses increase with 

frequency, forcing closer amplifier spac-
ing. 
• Amplifier distortion increases with the 

number of channels carried and operating 
level. 

• Distortion and noise both increase 
logarithmically with the number of ampli-
fiers cascaded. 

Thus, bandwidth, noise, distortion, 
power consumption and size may be 
traded, but an increase in one mandates 
a decrease in another. Furthermore, 
economic limits have been reached in 
parameters such as noise figure, amplifi-
er output power and coaxial cable loss. 

Fiber to the rescue 
The rapid pace of development of lin-

ear fiber-optic transmitters and receivers 
along with the equally rapid decline in the 
cost of both active components and cable 
has led to the nearly universal adoption of 
hybrid fiber/coax architectures. 

Although HFC networks come in many 
flavors, each with its own mnemonic, all 
have the property that the coaxial net-
work is divided into small sections, typi-
cally passing 500-2,000 homes (one 
"serving area"). Each serving area is fed 
from a dedicated fiber-optic cable and op-
tical receiver ("node"). In the simplest ver-
sion, each cable emanates directly from a 
headend. In more complex versions, the 
headend may actually be a master node 
on a larger network and there may be an-
other level of nodes between the head-
end and the coaxial plant sections. 

In HFC networks, the cascade of ac-
tive devices between the optical receiver 
and subscriber is typically less than 10, 
with some architectures totally passive 
beyond the node amplifier itself. Even 
when the noise and distortion of the 
fiber-optic link is included, it is possible 
to realize the required end-of-line perfor-
mance with an upper bandwidth limit of 
750-1,000 MHz. 

The combination of wider forward 
bandwidth and small, independently fed 
sections of plant has led to two service-
enabling consequences: 

1) The relatively small size of the 
plant in each serving area, limited num-
ber of termination points, and limited 
number of active devices has made two-
way operation practical. In fact, it is gen-

Figure 1: Analog decoder connected to analog TV receiver 
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Figure 2: Digital decoder connected to analog TV receiver 
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erally possible to increase the upper fre-
quency of the return spectrum to about 
41 MHz, from the previous standard of 
30 MHz. 

2) It is possible to configure at least a 
part of the bandwidth in each direction 
for exclusive use by individual sub-
scribers on a demand basis. Thus the 
network can be evaluated on the basis 
of bandwidth per customer, rather than 
just raw bandwidth. 

Digital video compression 
Equal in importance to network evolu-

tion is the development of aggressive 
digital compression of video signals, 
combined with bandwidth-efficient digital 
modulation of RF carriers. 

Two similar, but competing, com-
pression schemes have emerged — 
MPEG-2 and General Instrument's 
DigiCipher. The first is a hierarchical 
standard being developed by the Mov-
ing Picture Experts Group, an interna-
tional technical organization, and the 
second is a similar (but proprietary) 
standard developed by General Instru-
ment Corp. 

The Advisory Committee on Ad-
vanced Television Service, charged with 
recommending a standard for advanced 
(high definition TV — HDTV) in the Unit-
ed States, along with the "Grand Al-
liance" of proponents, has embraced a 
profile of MPEG-2 for compression after 
many years of wrangling with the issue. 

Figure 3: Second-generation digital decoder connected to 
HDTV receiver 
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Both MPEG-2 and DigiCipher work 
by: a) removing redundant picture ele-
ments; b) motion prediction; and c) very 
efficient code generating algorithms. 
While digitized, uncompressed NTSC 
TV requires a data rate of about 100 
Mb/s, acceptable quality encoded pic-
tures have been reduced to 3-6 Mb/s. 

Bandwidth-efficient 
digital modulation 

At the same time, modulation schemes 
have been developed that take advantage 
of the quiet communication channels cre-
ated by cable systems to accommodate 
analog TV signals. 

As with the encoding schemes, two 
competing, but similar modulation meth-
ods have been developed, vestigial 
sideband (VSB) and quadrature ampli-
tude modulation (QAM). As with MPEG, 
either of these are scalable, depending 
on the quality of the available communi-
cations path. A detailed discussion of 
the relative merits of QAM and VSB is 
beyond the scope of this article. 

After extensive testing, the Advanced 
Television Consortium selected 8 VSB 
for over-the-air transmission of HDTV, 
providing a data rate of about 20 Mb/s in 
the same 6 MHz bandwidth used for 
standard NTSC TV. It is anticipated that 
cable systems may utilize 16 VSB for 
HDTV transmission, providing a 43 Mb/s 
data rate and thereby allowing two pro-
grams to share a single channel. 

While there is no standard for trans-
mission of digitally compressed, stan-
dard resolution TV, virtually all publicly 
announced orders for descramblers use 
the General Instrument system that em-
ploys 64 QAM or 256 QAM, depending 
on channel quality. These allow data 
rates of up to 43 Mb/s, so that six-10 or 
more NTSC programs can share one 6 
MHz channel. 

It is expected that systems will begin 
to deploy this technology in late 1994 
or early 1995. The implications for de-
livery of video services are immense. It 
is theoretically possible for a 750 MHz 
system to deliver approximately 1,000 
programs simultaneously to sub-
scribers. If each 500-home serving 
area in an HFC system were indepen-
dently programmed (technically feasi-
ble with a separate fiber cable to each 
optical receiver), it would be possible 
to offer each household two private 
channels downstream. Additionally, 
with a penetration rate of 80% and a 5-
40 MHz return bandwidth, each cus-
tomer could be allotted (on average) 88 
kHz return bandwidth in such a sys-
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Figure 4: Nonswitched cable headend 
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tern. While such a use of the technolo-
gy is unlikely, it is illustrative of the pos-
sibilities. 

Advances in 
digital storage and playback 

The third relevant technology evolu-
tion is in the cost of digital storage and 
retrieval. Early experiments in interac-
tive video and video-on-demand (VOD) 
relied on analog videotape storage and 
playback machines. These are limited to 
a single user per tape, so that multiple 
showings of a single film required sepa-
rate machines, with high capital and 
maintenance costs. 

With video compressed to 3 Mb/s, an 
entire two-hour movie requires a storage 
capacity of only 2.7 GB. If the source 
movie is film with a frame rate of only 24 
frames/sec, the storage drops to around 
2 GB. The cost of disk drives has 
dropped to approximately 50 cents/MB, 
so an entire movie can be stored on one 
or two drives for about $1,000. Further-
more, the speed of access is such that 
several users can simultaneously ac-

cess the stored movie with different, 
nonsynchronized play times. 

Specialized computers are being de-
veloped to manage banks of disk drives 
and archival tape storage so as to create 
many independent video data streams 
simultaneously. 

New video-related services 
Combined with high effective band-

width per customer, digital storage and 
retrieval make possible interactive, cus-
tomer-configured video offerings. 

Many new services will be nonvideo-
oriented, such as wired or PCS telephony, 
packet communication, etc. Among video 
services, the major growth will be in trans-
actional services of many types, including 
VOD, near-VOD (NVOD), video want ads, 
interactive shopping, information retrieval, 
etc. 

Along with the wider choice of enter-
tainment services will be tools for select-
ing and ordering programming. Already 
being introduced are set-top boxes and 
companion software that allow directed 
searches among available program cat-

egories, with single-button instant tuning 
access or recording of selections. With 
two-way cable systems, ordering of 
transactional services, such as VOD or 
NVOD is equally simple, requiring only 
the entry of a security code after the se-
lection is made. 

Cable Act of 1992 
The Cable Act of 1992 is the most 

comprehensive cable TV legislation ever 
enacted. It touches on nearly every as-
pect of operations: rate control; pro-
gramming; access to both programming 
and the distribution system; required 
carriage of broadcast stations; sales of 
systems; obscenity; franchising; and the 
interface between cable systems and 
customers' TV equipment. 

The act required the FCC to hold 24 
separate rule making proceedings to de-
termine the necessary regulations. Sev-
eral of these are still incomplete or have 
led the FCC to determine that future rule 
makings will be required. As expected, 
several of those that are complete are 
being challenged in the courts. 

Cable participated in these rule mak-
ings through its participation in the 
Cable/Consumer Electronics Compati-
bility Advisory Group (C3AG) and the 
National Cable Television Association/ 
Electronic Industries Association Joint 
Engineering Committee (JEC), as well 
as numerous filings made by both manu-
facturers and operators. 

In the customer interface area, the 
act required the FCC to deal with: in-
compatibility problems caused by the 
presence of set-top converters; avail-
ability of converters and remote controls 
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from third-party suppliers; channel posi-
tioning; ownership of in-house wiring; 
fees for converters and remote controls; 
and program scrambling. Perhaps most 
importantly, the legislation requires the 
FCC to maintain an oversight over tech-
nology developments to prevent future 
incompatibilities. 

Enacted regulations 
In response to the customer interface 

provisions of the act, the FCC has pro-
mulgated a number of rules. While a 
comprehensive review is beyond the 
scope of this article, several of them di-
rectly affect the choices a cable operator 
may make in offering new services. It 
should be emphasized that these rules 
currently apply only to franchised cable 
operators. Their extension to other video 
service providers has been suggested 
but so far rejected by the FCC. 

Key regulations affecting future ser-
vice options are as follows: 
• Basic service: All operators must 

offer a basic service consisting of local 
broadcast stations and mandated public, 
educational and governmental access 
channels. This service must be analog 
and unscrambled and broadcasters are 
given the choice of channel position, 
within certain constraints. Subscription 
to this service is required as a precursor 
to ordering any optional services. 
• Set-top converters: The FCC af-

firmed cable operator's rights to scram-
ble programming to protect intellectual 
property rights, but required cable oper-
ators to allow subscribers to use third-
party remote controls and nondescram-
bling converters. In order to alleviate in-

Figure 5: Hybrid switched/nonswitched cable headend 
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compatibility problems (such as simulta-
neous recording and viewing of different 
channels) with the existing base of con-
verters and customer-owned receivers, 
operators must furnish, on request, vari-
ous bypass switch and/or dual tuner 
configurations to subscribers. 

The FCC has a strong preference for 
solutions, such as traps or interdiction, in 
which all subscribed programming is de-
livered to TV sets simultaneously in non-
scrambled format (so-called "clear sig-
nal" solutions) and therefore do not re-
quire a set-top box at all. Unfortunately, 
digital signals that time-share a single 
RF channel cannot be economically 
controlled by any available "clear signal" 
technology. 

Prices operators may charge for 
leased in-home equipment, both con-
verters and remotes, are now regulated 

so as to provide a limited rate of return 
on the capital investment. On the other 
hand, current rate regulations do not 
allow operators to charge for equipment 
that is connected to the plant (such as 
strand-mounted interdiction, for in-
stance), which creates a disincentive for 
use of anything mounted outside the 
home. 
• "Cable-ready" receivers: As a com-

panion to requirements encouraging 
technologies that allow direct connection 
to customers' receivers, the FCC enact-
ed rules designed to ensure that equip-
ment marketed as "cable-ready" will, in 
fact, work in that environment. At the 
suggestion of the C3AG and the JEC, 
those receivers will have two sets of re-
quirements. First, their tuners will be ad-
equately specified for the expected sig-
nal conditions and, second, a post-tuner 
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jack will be provided so that descram-
bling can take place without inhibiting re-
ceivers' other features. The tuner re-
quirements have been enacted while the 
"decoder interface" connector is still 
under consideration and is discussed 
later. 

Over the protests of many cable oper-
ators, the FCC declined to extend the 
tuner performance requirements to all 
receivers that tune the cable channels, 
though it did agree to at least require la-
beling of nonconforming, extended tun-
ing range equipment. 

Pending regulations 
As noted before, programming pro-

vided on the mandatory basic service 
tier may not be scrambled. The FCC will 
in the future decide whether program-
ming on optional tiers may be scram-
bled. This could affect the ability of oper-
ators to, for instance, convert all such 
programming to digital form for delivery 
to the home. 

The FCC regards the decoder inter-
face as key to allowing a migration away 
from set-top descramblers. By providing 
a loop-out after the receiver's tuner (Fig-
ure 1 on page 20), such features as 
timed, multichannel recording in VCRs 
and independent channel selection for 
recording and viewing can be preserved. 
The FCC is depending on guidance from 
the Decoder Interface Subcommittee of 
the JEC in defining this interface and 
has strongly suggested that member-
ship of that group be expanded to in-
clude other potential multichannel video 
providers such as telcos and direct 
broadcast satellite (DBS) operators. 
A major focus of the FCC's attention 

is on preventing future incompatibilities 
arising from the introduction of digitally 
compressed programming and HDTV. 
It is taking a two-pronged approach to 
achieving this. First, it desires a de-
coder interface that will accommodate 
digital set-back decoders attached to 
analog "cable-ready" TV receivers 
(Figure 2 on page 22) and, second, it 
will, in the future, set standards for 
cable transmission of digital program-
ming. Electronics manufacturers antici-
pate that such standards will allow 
much of the digital processing to mi-
grate from the set-back device to the 
receiver itself (Figure 3 on page 22). 
Some operators and manufacturers 
believe that the use of set-top hard-
ware is inevitable and that their com-
plexity will increase. Some believe that 
the logical progression is for all the dig-
ital circuitry and tuning functions to be 

"Video service 
providers should be 
mindful of the va-
garies that will be in-
troduced by the FCC 
when it chooses a 
digital transmission 
standard in light of 
the competing inter-
ests." 

contained in the "set-top," while the 
consumer's receiver is reduced to dis-
play functions. 

It is worth noting, however, that the 
FCC may require cable operators to de-
liver all future video services, both ana-
log and digital, in a form that is compati-
ble with the decoder interface. 

In setting standards for the transmis-
sion of digitally compressed TV over 
cable systems, the FCC will consider 
many factors, including: 
• A desire to eliminate set-top hard-

ware that interferes with features of con-
sumers' video equipment. 
• The standard being finalized for 

HDTV and the receiver economies pos-
sible as a result of commonality between 
HDTV and compressed digital transmis-
sion of standard resolution program-
ming. 
• The possible defacto standard for 

cable programming if, for instance, wide 
deployment of GI's DigiCipher compres-
sion and QAM modulation occurs before 
the rule making. 
• Various interindustry standardiza-

tion efforts taking place in this field, such 
as those by the National Renewable Se-
curity System Subcommittee of the JEC, 
the Interactive Multimedia Association, 
the Video Electronics Standards Associ-
ation, the Corporate Open Standards 
Group and the Interactive Service Asso-
ciation. 
• The advantages to be gained from 

integrating video with other services de-
livered via a common ATM data stream 
to the home, as is being tested by Time 
Warner Cable in its Orlando, FL, system. 
Potentially, a common format data 
stream could deliver multimedia video 
that could be displayed on either a TV 
receiver or a computer terminal, de-
pending on the application. 

Several of these factors are clearly 
conflicting, with different RF channel 
bandwidths, compression standards and 
modulation methods. A transmission 

standard very close to that for HDTV has 
the greatest potential for allowing migra-
tion of digital processing circuitry into 
consumers' receivers, while ATM on 
nonstandard RF channels (the TWC trial 
system uses 12 MHz RF channels) has 
the least. 

Technical choices 
Against this technology and regulato-

ry background, operators have several 
options for provision of video program-
ming over hybrid fiber/coax networks. 
The choices that must be made include: 
• Methods for achieving effective pro-

gramming choice increase. There are 
three, nonexclusive choices for achiev-
ing greater effective bandwidth: 

1) Increase in system RF bandwidth. 
While most new construction and re-
builds are now at 750 MHz, with digital 
compression 550 MHz may be adequate 
in some markets. As well, 1,000 MHz 
may allow the operator to delay the use 
of compression. However "cable-ready" 
receivers are only required to tune to 
806 MHz. 

2) Use of digital compression. As dis-
cussed before, six-10 programs may 
share a single 6 MHz RF channel using 
digital compression. 

3) Use of headend switching and 
space division multiplexing. Since each 
HFC network serving area may be inde-
pendently programmed, headend 
switching can be utilized to feed to each 
node only those programs in immediate 
demand by the subscribers there. Thus 
the same RF spectrum can be used dif-
ferently in individual network sections. 
Figures 4 and 5 on pages 24 and 25 il-
lustrate the difference in signal handling 
in the headend. Since the input to the 
switching network can be arbitrarily 
large, the potential programming choice 
is limitless, regardless of system band-
width. 
• MPEG-2 vs. DigiCipher compres-

sion. Although MPEG-2 has the advan-
tage of international standardization, 
DigiCipher is lower cost, uses a similar 
encoding system and the manufacturer 
has designed the decoders to be upgrad-
able to MPEG-2. 
• MPEG-2 vs. ATM packetization. 

The choice is between an efficient video-
optimized format and a more expensive, 
but multiservice, data stream. 
• QAM vs. VSB modulation. The lead-

ing, but not the only, contenders are var-
ious levels of QAM and VSB modulation. 
Not only compatibility with HDTV is at 
stake, but also bandwidth efficiency, 
total data rate and relative immunity to 
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noise, distortion, multipath, group delay, 
passband response and other network 
impairments. It is not clear yet what in-
cremental cost is required to make a re-
ceiver multiformat. 
• Access security. There is much dis-

agreement over whether a standard 
scrambling algorithm with "smart card" 
keys is adequate or whether operators 
must control the entire scrambling and 
key process to ensure adequate pro-
gramming security. The former results in 
lower initial hardware costs (assuming 
that the actual descrambler is built into 

receivers), while the latter is much 
cheaper to replace if the security is 
breached. Operators are leery of report-
ed breaches of existing "smart card" se-
curity systems used for video security in 
Europe. 
• VOD vs. NVOD. VOD is by nature 

interactive. Therefore a VOD service re-
quires: 

1) Either servers at the headend or 
provision of a two-way data stream from 
the subscriber back to where the server 
is located. 

2) The server and modulators must 
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provide sufficient independent data 
streams to handle the peak number of 
simultaneous users. 

3) The system must have sufficient 
instantaneous RF bandwidth to handle 
the simultaneous users. 
NVOD is essentially noninteractive 

(except for order entry). Thus, servers 
can be located where convenient and 
their use shared among a large sub-
scriber base. Sufficient system band-
width must be available for simultaneous 
showings of all offered video products. 
(For instance, if the top 10 films were of-
fered with start times every 15 minutes, 
40 program channels would be required.) 

Division of intelligence 
Some interactive services may re-

quire a significant amount of computing 
capability dedicated to the user. That 
hardware may be located at the head-
end and shared among users (but re-
quire a relatively high-speed return 
channel from the user) or may be in the 
home. The in-home option has higher 
initial cost but may allow stand-alone or 
multiservice applications that increase 
its utility. FCC cost recovery regulations 
currently favor the in-home hardware. 

Some examples 
Given these options, it is instructive to 

examine three of the current cable in-
dustry trials and experiments to see 
what choices have been made. It should 
be noted that in each case the operators 
in question will have implemented an 
HFC network and will have a full analog 
NTSC service in accordance with FCC 
regulations. The options discussed will 
be applied only to some new, transac-
tional services. It also must be empha-
sized that the trials do not necessarily in-
dicate a full-scale deployment strategy 
(though the TCI system is nearing oper-
ational status) or for that matter the op-
erator's only strategy. 

Time Warner 
full service network 

Time Warner Cable chose to inte-
grate several services into 45 Mb/s ATM 
data streams to homes. Each of 20 data 
streams occupies 12 MHz of bandwidth 
and so are not compatible with current or 
contemplated consumer tuners. For the 
downstream data stream 64 QAM is 
used. Upstream communication is at 
DS-1 data rate using QPSK modulation. 

The Orlando system has been up-
graded to 750 MHz. For standard analog 
channels, 50-450 MHz will be used, 
while 450-750 MHz will be dedicated to 
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digital services including (potentially) 
video, wired telephony, ISDN and Ether-
net. The architecture is a ring-star-bus 
with a master headend tied to distribution 
hubs using a redundant ring. Each distri-
bution hub serves 30-40 fiber nodes in a 
star configuration and each node feeds a 
coaxial distribution system passing about 
500 homes. Switching is employed to 
achieve space division multiplexing. The 
"home communications terminal" (set-top 
converter) contains a sophisticated 
graphics workstation, three tuners and 
two upstream data transmitters and re-
portedly costs several thousand dollars in 
trial quantities. 

TCI headend in the sky 
TCI has developed a solution that 

may be cost-effective for smaller cable 
systems. It will offer (from a single na-
tionwide server and satellite uplink site) 
a full NVOD service. Individual cable 
systems will only have to provide satel-
lite receivers and cable modulators at 
their headends and relatively "dumb" 
digital set-top boxes for subscribers de-
siring the optional services. Not only pro-
gramming but, optionally, enabling ser-
vices (such as ordering) will be available 
to operators from ICI, which is offering 

"To the extent that the 
FCC wants to promote 
set-back descramblers 
as a compatibility 
solution, it will be 
tempted to at least 
mandate 6 MHz chan-
nelization just as it did 
for HDTV." 
to provide programming to nonaffiliated 
operators as well as its own systems. 

Although they are not yet deployed, 
TCI has ordered over 1 million digital 
set-top decoders for its own systems. 
General Instrument and several cross-li-
censed vendors reportedly had total or-
ders or letters of intent for almost 2.5 mil-
lion units as of February 1994. 

Programming will be delivered to 
homes in DigiCipher format, but may be 
changed later to MPEG-2. Modulation 
will likely be 64 QAM initially, but may be 
upgraded to 256 QAM. In either case, 
the RF bandwidth used will be 6 MHz so 
that set-back or set-integrated evolution 
is a possibility. Since the service is 
NVOD, no headend switching or node-

specific programming is required. The 
service is noninteractive. 

ICTV interactive trial 
Interactive Cable Television has an-

nounced a trial with Cox Cable in 
Omaha, NE, and a second trial with In-
terMedia Partners in Milpitas, CA. 

The ICTV system places nearly all 
the intelligence in the headend and 
transmits to the home either a conven-
tional NTSC analog video signal for dis-
play or, if required to achieve sufficient 
simultaneous program capacity on the 
system, a digitally compressed signal. 

ICTV expects that 20 noncom-
pressed channels per 500-home node 
will be sufficient up to moderately high 
usage levels. The operator, however, 
has the choice of using analog modula-
tion and a high degree of node-specific 
programming or use of compression and 
a lesser degree of node specificity 
and/or bandwidth. 

The advantages of the ICTV approach 
are: a) sharing of the expensive interac-
tive hardware; b) easier upgrading and 
service at the centralized location; and c) 
a high degree of modularity whereby most 
system parameters can be changed from 
the headend as the service penetration 

"I'VE GOT AN ATTITUDE ABOUT EQUIPMENT REPAIR!" 
—Wendell Wilkins, National Accounts Manager 

"Whatever it takes to get the job done right" is 
the attitude you can count on! 
Rick Elmore was a very busy man when Wendell stopped by one 
hot summer afternoon. A tornado had put Rick's crew behind 
schedule, so Wendell decided to jump in to help them out. It's that 
"whatever it takes" attitude that sets people like Wendell apart. 

You'll find every employee at Sawtre Electronics, from our 
professional sales staff and skilled bench technicians to the cheerful 
voice you hear in customer service, share this same attitude. We 
want to take care of your equipment repair needs both now and 

into the future, even if that means rolling up our sleeves and 
getting a little sweaty! Your satisfaction is our number one priority. 

So, the next time you need a helping hand with headend, line 
or test equipment repair as well as Videocipher® repair, please give 
us a call at 1-800-749-5452. You'll get better service because we've 
got a better attitude. Sawtre Electronics. The company with the 
attitude you'll like. 

eSAWTRE _LECTRO\r„ 
4230 Rosehill, Suite L-5 Phone: (214) 240-5452 
Garland, Texas 75043 Fax: (214) 303-0527 
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FILTERS 

3days of informative, cost-effective, up-to-date 
instruction for cable tv technicians. 

DELIVERED QUICK 
• The most highly selective 

bandpass filters. 

• Notch filters which do not 
interrupt adjacent channels. 

• Pay-TV traps shipped 
overnight. 

• The broadest selection of 
terrestrial interference 
filters to improve C-band 
reception. 

• Custom filters designed to 
your specifications. 

ASK FOR OUR CATALOGS: 

C/91 for CATV filters. 

Fastrap/90 for pay-TV traps. 

Supernotcher/90 for notch filters. 

MTV/91 for terrestrial interference 
filters. 

MIC 
MICROWAVE FILTER COMPANY 

6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

800-448-1666 • 315-437-3953 

FAX: 315-463-1467 
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grows. Finally, it allows use of conven-
tional, inexpensive descramblers in the 
home (with an added reverse direction 
data transmitter) unless digital compres-
sion is required. 

Against these advantages must be 
weighed the cost of many RF modula-
tors and scramblers to provide the node-
specific channels. Also, it remains to be 
proven that the required latency and 
communications reliability in the reverse 
direction can be provided. 

Conclusions 
Unlike telephone backbone networks 

that typically contain one high-speed, 
time-shared baseband digital data 
stream, cable systems have traditionally 
been built using highly linear RF compo-
nents and carry a spectrum of signals 
that may have widely differing content 
and modulation methods. 

The advantages of a single ATM data 
stream are: a) it can be statistically 
shared among many services; b) it is 
easier to provide redundancy; and c) a 
baseband digital optical signal path has 
a greater loss budget than an equivalent 
linear analog path. 

On the other hand, a wideband linear 
network can handle any mix of signal 
formats and bandwidths without format 
conversion. Thus, wired telephony, per-
sonal communications services (PCS), 
TCP/IP packets, analog video, digital 
music, HDTV and digitally compressed 
video can share a single communica-
tions path without any synchronization 
or format conversion whatsoever. Indi-
vidual data streams are not subject to 
data jitter (variable packet delay due to 
statistical multiplexing) as can occur with 
ATM. 

Completely aside from technical su-
periority or cost-effectiveness, video ser-
vice providers should be mindful of the 
vagaries that will be introduced by the 
FCC when it chooses a digital transmis-
sion standard in light of the competing 
interests. There will certainly be political 
pressure to mandate a high degree of 
commonality with the HDTV standard so 
as to provide the lowest cost multiresolu-
tion receiver. 

To the extent that the FCC wants to 
promote set-back descramblers as a 
compatibility solution, it will be tempted 
to at least mandate 6 MHz channeliza-
tion just as it did for HDTV. It is in the in-
terest of any potential video service 
provider to participate in the JEC pro-
cess to ensure that the decoder inter-
face is adequately flexible to handle the 
full range of service possibilities. CT 
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Anritsu's MW9070 
Modular Mini-OTDR. 
It answers your needs 
today...and tomorrow. 
Don't fall into the trap of buying 

a Mini-OTDR with no future. There's 
only one Modular Mini-OTDR that 
won't let new technology pass you 

or your 
equipment 
by—and 
that's the 
MW9070. 
Modularity 
keeps you 

Mt. 

current with OTDR advancements in 
dead zone, dynamic range, etc. The 
mainframe and user interface are also 
a powerful platform, able to support 
other measurement applications you 
come up against down the road. 

Maximum Modularity 
Only our MW9070 gives you the 

platform for the future with field-
changeable components: 

• Optical modules 
• Battery modules 

- NiCd (rechargeable) 
- Dry Cell (alkaline) 

• Visual light source— 635 nm 
• Optical connectors 

Upgrade in the field. 
Hardware reconfigurations and 

software upgrades can easily be 
completed in 
minutes, so 
craftspeople 
will spend 
valuable field 
time using 
the MW9070. 
Anritsu's MW9070 Mini-OTDR. 
The end of absolescence is just a 
phone call away. 

For detailed literature or a hands-
on demonstration, contact us at 
1-800-230-AWSC (2972). 

Anritsu 
• U.S.A. (800) 230-AWSC 

• U.K. (0582) 418853 

• Italy 06-502-26-66 

• Canada (905) 890-7799 

• Germany (0211) 679760 

• Japan 03 3446-1111 

• Brazil (021) 286-9141 

• France (1) 64-46-65-46 

• Asia-Pacific 81 (3) 3440-2770 

Wiltron 
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Addressable set-tops: 
Signal security for 
today and the future 
By Dario L. Santana 
Director, Analog Addressable Systems 
General Instrument Communications Division 

Signal security technology today consists of three primary 
systems: traps, nonaddressable descrambling convert-
ers (NDCs) and addressability. Traps and NDCs were 

first deployed many years ago and although the use of these 
technologies has undergone a steady decline during the last 
few years, there are still enough trapped and NDC systems in 
operation that these products deserve mention in any article 
discussing signal security. 

Traps 
Traps are single-channel security devices that are usually 

small and cylindrical in shape — 2 to 3 inches long and about 
3/4 inch in diameter. Positive traps remove a jamming signal 
from a specific channel while negative traps block a specific 
channel or group of channels. In both cases the trap is de-
signed to deny or enable a specific signal frequency or chan-
nel, therefore multiple channel control usually requires deploy-
ing multiple traps. 

The selection of positive or negative traps is usually made 
on the basis of pay channel penetration. Services purchased 
by most subscribers are usually controlled using negative 
traps because only the few nonsubscribers require the device. 
Using the same logic, services purchased by few subscribers 
are usually controlled using positive traps. Negative traps are 
located off-premises at an inaccessible or secure location. 
Positive traps, on the other hand, can be issued directly to the 
subscriber for deployment behind the TV set. 

The advantages of traps are low cost, simplicity of opera-
tion and the ability to provide "whole house" solutions. Traps 
are inexpensive, selling for $5 to $10 each. They can be easily 
installed and network audits can be performed visually. Final-
ly, the entire spectrum of authorized signals is available to 
every TV set in the home. 

Despite these advantages, the uses of traps has rapidly de-
clined for a number of reasons. Most systems today are mov-
ing to multiple premium services, tiering and pay-per-view 
(PPV). In this type of environment, signal control using traps 
can be awkward and expensive: multiple low penetration ser-
vices might require a bulky set of traps hanging from a tap port 
or behind the TV set. 

Additionally, any change in service, including PPV, requires 
a trip by the subscriber or system installer. Traps also are limit-
ed in their operating frequency ranges, representing yet anoth-
er limiting factor in the management of multiple pay services. 

Finally, there is no automated auditing capability in a 
trapped system. This impacts operational efficiencies and sig-
nal security. In fact, trapped systems are not very secure. 
Traps can be easily defeated by physically disconnecting the 
negative trap or by simply installing a stolen positive trap. 

Nonaddressable descrambling converters 
As with traps, the use of NDCs has declined dramatically in the 

past few years. NDCs are set-top devices that can descramble 
multiple TV signals. The map of authorized signals is pro-
grammed into a PROM (chip) that resides in the converter. 
Changes in service authorizations are accomplished by exchang-
ing the PROM. 

NDCs facilitate multipay control and offer a higher level of se-
curity relative to traps. However, as in the case of traps, service 
changes require a truck roll or visit to the operator's office. Central 
automation is nonexistent and stolen converters can be effective 
pirate devices. 

Addressability 
Addressable systems represent today's state-of-the-art in sig-

nal security. As in the case of the NDC, addressable set-tops can 
descramble multiple TV signals. But what truly sets this technolo-
gy apart is its ability to change authorization maps and other pa-
rameters from a central office and the benefits in operational flexi-
bility, efficiency and accountability inherent in this centralized con-
trol. Addressable systems consist of three primary elements: the 
addressable controller, the scrambler and the set-top converter. 

Scrambling 
The most common type of scrambling in use today is RF 

scrambling. This is accomplished by altering the signal's synchro-
nization pulses so the TV set cannot provide a stable picture. The 
most advanced addressable systems combine various modes of 
RF scrambling with dynamic video inversion. 

Systems capable of this type of mixed scrambling are called 
baseband systems and are far more secure than any scrambling 
technique used by traps or NDCs. 

Other, yet more elaborate, scrambling techniques exist in-
cluding line manipulation and digital compression. Line manipu-
lation has not been significantly deployed because of its high 
cost and incompatibility with existing scrambling techniques. Dig-
ital compression, on the other hand, offers many advantages be-
yond just scrambling, including the ability to deliver more TV sig-
nals to the home and improved picture quality. Large-scale de-
ployment of this technology will begin during the second quarter 
of 1995. 

Access control: Addressable controller 
Scrambling is just one of two security elements in an address-

able system. The other — access control — refers to the data 
stream that originates in the addressable controller and communi-
cates changes in service status to the set-top. This data stream 
contains service authorization, change orders, connect/discon-
nect, PPV orders, feature enable/disable, subscriber messages 
and more. The information carried in this data stream can be con-
veyed in its original format or, for a higher level of security, en-
crypted using elaborate dynamic encryption key techniques. 

The addressable controller also contributes to signal security 
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Looking For 
More Than Just 
A Mini-OTDR... 
low% 
Iroort-h'r The Future 
With EXFO's Fiber Tool Box 

male 

• 

e 

USA & CANADA 

1-800-663-EX FO 

1, 11 1411.1.1 

EXFO AMERICA 
903 North Bowser, Suite 360 
Richardson, TX 75081 
Tel.: 214-907-1505 
Fax: 214-907-2297 
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Fiber Tool Box 

EXFO EUROPE 
Centre d'Affaires-Les Metz 
100, rue Albert Calmette 
78353 Jouy-en-Josas 
Tel.: 33 1 34.63.0C.20 
Fax: 33 1 34.65.90.93 

MAIN OFFICE 
465 Godin Ave. 
Vanier (Quebec), Canada 
G1M 3G7 
Tel.: 418-683-0211 
Fax: 418-683-2170 

Touch Screen 
EXFO puts fiber testing at your fingertips with the world's 
first touch screen mini-OTO R. Tested for the most 
demanding field conditions, the touch screen makes testing 
easy and efficient and saves on costly training. 

Tools 
Power meter, CW light source, and visual fault locator test 
tools can be added to our mini-OTDR, making it a veritable 
toolbox of fiber test and measurement gear. 

Performance 
The FTB's two operating modes, novice and expert, offer 
one button fault location and complete trace analysis. At 
the touch of the screen, you get a comprehensive fault 
table and a 16,000 point, 28 dB trace that can be analyzed 
using full OTDR functions. 

Documentation 
Mass trace storage is available internally (6, 000 traces) or 
on a 31/2" floppy disk. Traces can also be saved with our 
exclusive DocuNet trace management software. 

DocuNet greatly simplifies trace storage and 
permits the user to move traces to and 

from a central database (Fiber Test 
Manager) via an optional PCMCIA 
modem on the FTB. 

A.> 

• 
Flexibility 

The FTB is designed to grow and 
evolve with your fiber testing needs. 

Software upgrades are free for one year 
after purchase to ensure that you always 
have the most up-to-date test equipment 
available. 

World's First 
The >many firsts in 
• TOR technology: 
• touch screen 
• mass trace s 
• 28 dB dy 
• visual 
• built-i 
• D nagement 

as Fiber Tool Box is your best 
g term investment. Call today for 

a demonstration. 
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Expanding the bandwidth 
Covering all the topics of expanding sys-
tem bandwidth could fill a book. This arti-
cle, based on experience, details some 
of the problems and solutions occurring 
during a system upgrade from 330 to 
750 MHz. 

By Leslie W. Read 
Field Service Engineer, Sammons Communications 

It is Monday morning, you are the chief technician in a classic 330 MHz 
system that is running very smoothly, 

and your boss calls you in to say: "We 
are going to upgrade this system to 750 
MHz. And we are going to use as much 
of the existing equipment as possible. 
Let me know what we keep and what we 
discard." For a few seconds you marvel 
how so few words can initiate so much 
work. (Similar to "Will you marry me?") 
Then you begin to start the project. 

What do we mean by 550/750? 
Many systems, anticipating digital 

services in the future, are reserving the 
top 200 MHz for those digital services. 
Since level requirements for digital sig-
nals are not yet known, but are probably 
going to be more flexible than for NTSC, 
systems are not specifying tap output 
levels for the 550-750 MHz frequency 
band. However, the system is unity gain 
out to 750; that is, amplifier station gain 
must numerically equal the loss of the 
preceeding cable. 

Basic ingredients 
A cable TV system's outside plant 

consists of: 
• The cable, strand and lashing wire. 
• The passives — splitters, couplers, 

power inserters, taps. 
• The amplifiers and line extenders. 

Will the system "pass" 750 MHz? 
The answer that Monday morning is 

"of course not." But the next question 
should be, "Will any part of it work at 
750?" The term "pass" 750 MHz really 
means that a component: 1) is pre-
dictable at 750 MHz — you know how it 
is going to perform, and 2) does not 

have excessive loss. For example, if the 
taps all have 20 dB through loss, they 
are predictable, but not usable. 

The cable, passives and amplifiers 
are the three items in question. Let's 
look at those individually: 
• Cable. Can the existing cable be 

used? You may have to measure some 
samples to be certain. Go into the sys-
tem and choose some test runs that are 
as long as possible without any pas-
sives, and are typical of the system 
cable type. (You need to choose a long 
run so any errors that occur will be a 
small percentage of the total loss mea-
sured.) 

Attach cable F-fittings at each end of 
the cable. Using either system sweep 
equipment, or a spectrum analyzer and 
sweep generator, measure the end-to-
end loss of the cable. (Read about "nor-
malizing" below.) Print out the display for 
your measurements. Don't rely on mem-
ory or scribbled notes. Measure the 
length of the cable using a wheel. Do not 
rely on maps (I really didn't need to tell 
you that, did I!) Another hint: With a 
vernier caliper or micrometer measure 
the dimensions of the cable center con-
ductor and inner diameter of the outer 
conductor. This will help verify the cable 
type if questions arise. Make a note of 
the condition of the cable (e.g., clean, 
corroded, wet, etc.). 

If you are measuring feeder cable, 
the runs will probably be short and it will 
be absolutely necessary to compensate 
for the effect of any drop cable used. All 
modern sweep systems allow a person 
to "normalize." That is, to subtract or 
compensate for the effect of the extra 
length of drop cable. 
When you get the measurements, di-

vide the total cable loss by the length (in 
100s of feet) to get the actual loss in 
dB/100 feet. You will, of course, refer 
back to the manufacturer's specifica-
tions to see if the loss you measured 
agrees with the manufacturer's data. But 
if this cable was manufactured in 1978, 
will it have published data to 750 MHz? 
However, most manufacturers have de-
veloped data on their older cables that 

they will share with you. 
In addition, if you have a computer 

with a spreadsheet program, do some 
"curve fitting." The cable loss as a func-
tion of frequency generally follows an 
equation: 

Loss = K1 + K2 X f-5 

Where K1 and K2 are arbitrary constants, 
and f is the frequency in MHz. By proper-
ly choosing K1 and K2 to generate the 
loss at the known frequencies you can 
then calculate the loss at other frequen-
cies. A graphical display of loss vs. fre-
quency helps to choose the right values. 

Cable types PI and PIII are generally 
well-behaved up to 750 MHz; you may 
not be so lucky with other types. 
• The passives. Will the passives — 

splitters, directional couplers, taps and 
power inserters — work at 750 MHz? If 
your system is 15 years old, the chances 
are they will not. But they need to be 
measured to be certain. Bench sweep 
samples of these passives to see how 
well they work at the highest frequency. 
When you set up the bench sweep there 
are several warnings you should be 
aware of: 

1) Most test equipment has BNC 
connectors. When you use F-to-BNC 
adapters it is necessary for you to use 75 
ohm BNCs in the RF portions of the test. 
It wasn't so important at 330 MHz but 
can make a big difference at 750. These 
are, by the way, easy to identify: the 50 
ohm devices have a plastic insert on the 
inside of the outer conductor and the 75 
ohm devices do not. A side-by-side com-
parison shows this obvious difference. 

2) Since you are probably going to 
measure low loss values (the through 
loss of taps, for example) you need to 
"normalize out" the effect of generator 
variation and lead loss for accurate num-
bers, just as you did for cable losses. 

3) Terminate unused ports on split-
ters, directional couplers and low value 
taps. It is not as important on high value 
taps. It also is not necessary to terminate 
the AC input port of a power inserter. 

4) It is highly advisable to print out the 
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Fuzzy Picture -- Not With This!!! 

"The Corrector" is a video processor which uses state of the art techniques to 

restore the video definition and eliminate the smearing and blurring commonly 
found in positive trapping systems. When used as a substitute for the internal 
pre-emphasis circuit found in most positive trap encoders, a dramatic improve-
ment in crispness and clarity will result. Compensates for chroma distobons 
caused by non-broadcast quality head end equipment. If you are fed up with 
complaints like "Why are my basic channels so much clearer than my pay 
channels?" and answers like "That is the way positive traps work", try "The 

Corrector" and see what happens. 

For more information please call us at: 
(800) 444-2288 

MAIN LINE EQUIPMENT, INC. - I 
831-837 SandhiII Avenue 

Carson, CA 90746 
Fax (310) 715-6695 

MLE 
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Make Your Quality 
Cable Connection 

With Pirelli. 
As an ISO 9001 registered 

company, Pirelli manufactures a 
full range of fiber optic cables for 

the cable television industry. 
Make your quality cable connec-

tion by calling these Pirelli 
representatives: 

Communications Supply Group 
680 Industrial Cir S 
Shakopee MN 55379 

1-800-451-9032 • FAX 612-445-8423 
CO, IA, MN, ND, NE, NM, SD, WI, WY 

dB Communications 
490 Hwy 33 W 

Englishtown NJ 07726 
1-800-526-2332 • FAX 908-446-2717 

CT, DE, MA, MD, ME, NH, NJ, 
NY, PA, RI, VA, VT, WV 

B.E. Duval Company 
347 W 6th St 
PO Box 5255 

San Pedro CA 90733 
310-833-0951 • FAX 310-832-9970 

AZ, CA, HI, NV 

Glade Communication 
Equipment Company 
2691 151st Place NE 
Redmond WA 98052 

1-800-347-0048 • FAX 206-869-4119 
AK, ID, MT, OR, UT, WA 

MicroSat 
4343 Shallowford Rd Ste F3 

Marietta GA 30062 
1-800-438-0812 • FAX 404-643-0899 
AL, AR, FL, GA, KS, LA, MS, NC, OK, 

SC, TN, TX 

W. Whitaker & Associates 
620 S Earl Ave 
PO Box 6327 

Lafayette IN 47903 
1-800-433-8775 • FAX 317-447-5064 

IL, IN, KY, MI, MO, OH 

W11 ellill 

FIBER OPTIC CABLES 

1-800-669-0808 • 803-951-4800 

response characteristics of the compo-
nent measured. 

5) Also, if you do plan to replace taps 
and have a choice of the new taps, 
choose some (all else being equal) that 
have a longer body so extension fittings 
are not required. 
• Amplifiers. Will you have to replace 

the amplifiers or will a plug-in upgrade 
be adequate? At this time, plan to re-
place them. There is no cost-effective 
way to upgrade amplifiers used in the 
late 1970s and early 1980s to 750 MHz. 
Sorry. It should be noted that some com-
panies are working on plug-in upgrades; 
check it out before plans are set in con-
crete. 

Implementing the upgrade 
An upgrade is, by nature, different 

from a rebuild. A classic rebuild is re-
placement of strand, cable and all pas-
sives and actives. The old cable re-
mains on the poles still serving cus-
tomers until the drops are swung to the 
new system. Customer outages are (or 
should be) nil. 

During an upgrade, however, the new 
system is being created out of the old 
and customers are going to experience 
many more outages as components are 
changed out up and down the line. It has 
been our experience that customer ag-
gravation can be minimized by the fol-
lowing plan for upgrade: 

1) Each day choose a small area 
(maybe one or two feeder runs) where 
the upgrade can be accomplished in 
about a 4-hour time period using all the 
available personnel, and where all cus-
tomers will be on-line when the crews 
leave. 

2) Make the customers in that area 
aware that their cable will be off com-
pletely for that time. 

3) Work in from the extremities of the 
system. If the input levels of the old am-
plifiers are similar to those of the new 
amplifiers, this makes the job much eas-
ier. 

4) Do not put new channels on the 
system until the upgrade is complete. 
This eliminates service calls on chan-
nels that may be in the rolloff of the old 
system. 

5) Trunk amplifier turnarounds should 
be done at night (early morning hours). 

Testing the system 
• Meter balancing. There may be lo-

cations where a 750 MHz amplifier will 
be fed with only 330 MHz signals and it 
has to be balanced. This is analogous to 
balancing a 330 system with no channel 

"During an upgrade ... 
the new system is 
being created out of 
the old and customers 
are going to experi-
ence many more out-
ages (than with a re-
build)." 

higher than Ch. 7. You will need to cal-
culate the proper levels at the highest 
channel now in use so you can make a 
reasonable guess about pad and equal-
izer in the new amplifiers. And resign 
yourself to the fact that there will be 
changes when the system is complete 
and you can test out to 750. It also is rec-
ommended that you put a signal on the 
system at 750 MHz when the whole sys-
tem is complete. This will aid in meter 
balancing and sweeping. 
• System sweep. After the upgrade is 

complete you will want to sweep the sys-
tem to 750 MHz. There is no magic here 
— a system sweep to 750 is no different 
than a system sweep to 300, except that 
the components are more critical. If you 
have installed fiber nodes and upgraded 
the service area you can insert the sweep 
at the headend but you need to normalize 
the sweep response to the node output — 
it will make life much easier. 

To measure accurate sweep response 
regardless of output termination, the am-
plifier must have directional coupler test 
points. If the amplifier has only resistive 
test points and if there is any kind of pas-
sive (splitter, power inserter, tap, etc.) 
close to the output, the sweep display 
may show some degradation that doesn't 
really exist. One solution is to install a 
high value tap at the output of the amplifi-
er and use one of the ports as a test point. 
(Editor's note: If the amplifier has an AGC 
or bridger module, the module input port 
is fed via a DC in the chassis. This will 
make a good temporary test point.) 

What can go wrong? 
"It's not what I know that scares me, it's 

what I don't know." You will face problems, 
some common and some unique. Years 
from now, as you lean back in the rocking 
chair and discuss retirement plans, your 
geriatric medicine and are showing pic-
tures of your great grandchildren, you will 
look back with a rosy glow at the challenge 
you encountered and the success you 
had. In the meantime, remember: All prob-
lems have solutions. CT 

Visit us at Exhibit #3126 
Western Show 
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REPLACEMENT EQUALIZERS 
FOR QUALITY RF SERVICES, JERROLD, MAGNAVOX, 

TEXSCAN 'T SERIES', PATHMAKER AND RCA 

e, mot tro. QLX 
Equalizer For Jerrold JL.X (Replaces Jerrold EQ) 

$6.75 

(330, 350. 400. 450 and 550 MHz) 
330-450 MHz - 0-30 dB 550 MHz - 0-24 db 

Available in 2 dB cable equivalent increments 

QEP-ADP 
Fixed Value Equalizer System 

Allows QLX to Replace SEP's 

QEP-ADP - $7.00 Plus QLX - $6.75 
TOTAL - $13.75 

QEP 
Trunk Equalizers (Replaces SEP by Jerrold) 

(ST 20 and Si Chassis Compatible - Available 
in one-way or two way.. .4s and 5's) 

TL - 5 thru 11 dB 
L - 10 thru 16 dB 
H - 16 thru 22 dB 
ST - 18 thru 25 dB 

(300 through 450 MHz Bandwidths) 
$15.00 all values 

QEE 
Line Extender Equalizers 
(Replaces SEE by Jerrold) 

270 MHz. 300 MHz, 330 MHz, 350MHz, 400 MHz 
$5.00 

450 MHz - $6.00 550 MHz - $7.00 
600 MHz - $8.00 

Values: 6 dB, 12 dB. 18 dB. 24 dB 

SXP PADS drip $1.75 
(0 to 20 dB in 1 dB steps) 

TEXSCAN 'T SERIES' 
$10.00 
Available in the following 
bandwidths: 
330. 400. 450. 475. 500 MHz 
330400 MHz - 

4. 8. 12. 15. 18 dB 
450 MHz - 

4. 6. 8. 10.12.14. 16. 18. 20dB 
475 MHz - 

4. 6. 8. 10. 12. 15 dB 

TEXSCAN 'T SERIES' 
PADS 
$5.50 
0 to 6 dB 
9.12 and 15 dB 

JXP PADS 
$2.90 
(0 to 20 dB in 1 dB steps) 
Also available ..1)(P A's-750 MHz 

RCA 
$8.00 
Available in 300 MHz. 
330 MHZ and 
• NEW • 360 MHz 

RCA PADS 
$5.50 
O. 3. 6. 9. 12. 15. 18 dB 

MAGNAVOX 
$10.00 
Available in the following 
bandwidths: 330 and 450 MHz 
Nominal Values: 
5. 8. 11. 14. 17. 20 dB 

MAGNAVOX PADS 
$4.50 
O. 3.6. 9. 12 dB 

FOR SCIENTIFIC 
ATLANTA 
EQUIPMENT 
SXP T-TOPS 
$1.75 
(With Handle( 

PATHMAKER 
$10.00 
Available in the following 
bandwidths: 
300. 330. 400 and 450 MHz 
Nominal Values: 
4. 7. 10. 13. 16. 19. 23 dB 

PATHMAKER PADS 
$4.50 
0 to 6 dB 
9.12 and 15 dB 

(800) 327-9767 

Quality RF Services is not a Sales agent for Jerrold Electronics 

QUALITY RF SERVICES, INC. 
850 PARK WAY 

JUPITER, FL 33477 
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Moving toward the 
full service digital network 
By Scott Nelson 
Digital Engineer, ANTEC 

M any issues face cable opera-
tors planning to build a full ser-
vice network capable of provid-

ing an integrated set of voice, video and 
data services. The most important deci-
sions lie in how the network can be de-
signed to remain transparent to both cur-
rent and future signal formats, how and 
to what degree new services can be de-
ployed, and how a diverse and growing 
traffic load can be most efficiently man-
aged given the network's capacity. 

Today, SONET (synchronous optical 
network) offers the means to regionally 
interconnect headends, using the cost 
savings of improved economies of scale 
and new revenues from alternate access 
and regional advertising to fund expan-
sion. In the future, this same SONET 
platform can expand further, transmitting 
not only video programming but any 
number of other bandwidth-hungry inter-
active services, including residential 
telephony, high-speed data transmis-
sion and video-on-demand (VOD). 

SONET's standardized, open archi-
tecture means the network can handle 
voice, video, data and combinations of 
all three types of traffic, regardless of the 
whether that traffic is based on today's 
DSn telecommunication rates or other 
technologies, such as asynchronous 
transfer mode (ATM). As an enabling 
technology in itself, SONET represents 
a powerful medium that, when imple-
mented today, can position cable sys-
tems for any new demands placed on 
the network in the future. 

SONET's structure 
In late 1984, work began to develop a 

standard for optically interconnecting 
telecommunications equipment. This ini-
tial effort lead to the formation of the 
ANSI SONET Committee T1 X1 , which 
consisted of various vendors and ser-
vice providers within the telecommuni-
cations industry. 

In February 1988, T1X1 agreed on 
the initial Phase 1 set of specifications 
that defined the optical parameters, sig-
nal format and processing requirements 
for carrying digital signals used by the 
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U.S. telephone industry. Since then, the 
SONET standard process has diversi-
fied into a number of committees that 
have produced a new set of specifica-
tions loosely titled Phase 2. Work contin-
ues to further define SONET to encom-
pass new service applications and tech-
nology. 

SONET's base signal is the Syn-
chronous Transport Signal, Level 1 
(STS-1), which has a rate of 51.84 Mb/s 
and a frame that repeats every 125 mi-
croseconds. This STS-1 signal is broken 
into two parts: the synchronous payload 
envelope (SPE), an area allocated for 
the actual voice, video and data signals, 
and the transport overhead (TOH), as 
shown in Figure 1. The TOH carries the 
operations, administration, maintenance 
and provisioning (0AM&P) functions re-
quired to manage and monitor the net-
work from central or remote locations. 

As shown in Figures 2 and 3 on 
pages 42 and 44, SONET's payload 
mapping allows transport of a variety of 
signal formats: traditional DSn signals, 
digitally compressed video and ATM 
packets. DS1 signals (24 single voice 
channels or 1.544 Mb/s data) are 
packed into SPE containers called virtu-
ally tributaries (VTs). VTs optimize DS1 

COMMUNICATIONS 

transport and allow single DSO circuits to 
be switched without the need to disas-
semble the STS-1. DS3 signals, higher 
rate circuit groups and packetized ATM 
are mapped directly into the SPE. 

Due to the highly adaptable STS de-
sign, SONET can provide site-to-site 
connectivity regardless of the original 
signal format. This makes SONET ideal 
for carrying broadcast-quality video on 
DS3 circuits, video conferencing on DS1 
and subrate DS1 circuits, MPEG video 
on ATM or VT6 circuits, as well as a 
whole host of traditional voice and data 
services for alternate access business. 
Furthermore, these various signal types 
can all be carried on the same fiber 
using a single SONET transport system. 

SONET devices 
SONET standards specify the optical 

interfaces and arrangement, called mul-
tiplexing, of signals. SONET does not, 
however, specifically define a class of 
telecommunications devices. As a result 
— and to our good fortune — SONET 
product development has been driven 
by real-world applications. The evolu-
tionary process began with products to 
interconnect telephone company central 
offices. Further enhancements added 

TECHNOLOGY 
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Modulator 
Processors 

Super CT 

Trilithic's channel tag system is easy to 
install — just place it in series with your 
modulator or processor output. It emits 
its marker signal over an existing 
carrier — eliminating the need for a 
separate test frequency. 

Use the new Trilithic Super Plus leakage det 
tagging signal generator and you'll never 
leakage. The Super Plus is designed to 

with 
inse 

Super Plus* 

ingress so cr ic 

r and Super CT channel 
a wrong answer on signal 
t only video carriers tagged 

distinctive sub carrier signal 
at the head end by the Super CT, 

so t et e only leaks you find from ur system. No overbuilds. No ignition 
- oise. No power line interference. And 
because the Trilithic channel tagging 
system has up to six times the sensitivity 
of other leakage meters (including our 
own popular Searcher Plus), it can detect 
leaks from distant pole lines up to four 
times further away. You can also find 
leaks which warn of potential signal 

s offering new digital subscriber services. 

Use Super CT With Your Super Plus 
The Super CT portion of our channel tagging system can also be used with 
Trilithic's popular Searcher or 
Searcher Plus (or other 
receivers) to identify your leaks 
from overbuilt leaks. Use the 
Super Plus with the Super CT 
and be sure you pass your 
next test. 

'Us. 
Patent 
Pending 

Super CT' 

TRILITHIC 
9202 E. 33rd Street, Indianapolis, IN 46236 USA 
800/344-2412 / 317/895-3600 FAX: 317/895-3613 
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Figure 2: SONET payload mapping 

DSO 010111. MN 
One DSO = one voice 
circuit or data 
Rate = 64 kb/s 
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One DS1 = 24 DSO 
or any mix of data 
Rate = 1.544 Mb/s 

VT1 5 VT1 5 VT1 5 VT1 5 

One VT group = four VT1 .5 or 
three VT2 or two VT3 or one VT6 

1111>> 
30 VT2 VT2 VT2 

One El = 32 DS 
(30 voice + 2 signalling) 

Rate = 2.048 Mb/s 

Other input signal rates: 
DS1c = two DS1 (multiplexed together) @ 3.088 Mb/s 
DS2 = four DS2 (multiplexed, plus stuff bits) @ 6.028 Mb/s 

* These are addressed by SONET, but typically not supported by most SONET products. 

STS-1 

One STS-1 = seven VT groups 

One STS-1 in an OC-1 
Three STS-1 in an OC-3 
12 STS-1 in an OC-48 

Add selection, line 
and path overhead 

STS-1 

bandwidth management capabilities as 
well as stand-alone bandwidth manage-
ment products such as digital crosscon-
nects. Now the industry is beginning to 
see entirely new classes of SONET 
products designed to deliver and pro-
cess new types of services. 

The predominant SONET products 
today are still lightwave transmission 
systems used to connect Point A to 
Point B. These devices began as simple 
terminals that multiplexed DS1 and DS3 
circuits into STS-1 frames, multiplexed 
several STS-1 signals into higher rate 
STS-n signals, then converted those 
electrical signals to light and transported 
them through optical carriers at OC-n 
rates. Close on the heels of this develop-

ment was the add/drop multiplexer 
(ADM). ADMs provide an easier and 
less expensive alternative to back-to-
back terminals for accessing circuits 
along an optical span. Finally, require-
ments for outage protection and disaster 
recovery came into the picture, so ring 
systems were introduced for automatic 
rerouting of signals in the event of a fiber 
cut or node failure. 

Inherent in these lightwave transport 
products are varying capabilities for 
monitoring, rerouting and managing indi-
vidual circuits; however, these devices 
do not have the horsepower to manage 
traffic at larger hub sites in SONET net-
works. Digital crossconnect systems 
(DCSs) were developed for special 

bandwidth management situations. 
Just as ADMs provide cost-effective 

control, access and management of cir-
cuits along a single fiber route, a SONET 
DCS provides similar functions at sites 
where fiber routes make their cross-
roads. 
A DCS acts like a matrix of patch pan-

els to allow system operators to elec-
tronically access or connect circuits 
without having to demultiplex down to 
their original signal format. The ability to 
complete this switching electronically 
means there's no loss of original signal 
quality by converting signals back to 
analog, switching those circuits and con-
verting them back to digital. Further-
more, the DCS eliminates an otherwise 

In the year 2000, what type of 
terminal enclosure will be protecting 
your connections? For longevity, 
flexibility and economy, look to 
CableTek for your current and future 
needs. 

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

Toll-free 800-562-9378 
Fax (216) 322-0321 

aaléLeli 
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VideoCiphere RS is a registered trademark of Generalerument Corixtion 

High reliability at an economical price. 

Drake's reputation for manufacturing 
quality communication equipment is world 
renowned. This reputation has been built by 
producing products that offer versatility and 
reliability. Products like the Drake line of 
commercial satellite receivers —the ESR1260 
and ESR1240 iRDs, the Internationai ESR1255, 
the ESR1252 broadcast quality receiver, and the 
ESR1240A. Whether you need a receiver for in-
house hotel satellite entertainment systems, a 
receiver for a major cable system, or a receiver 
for broadcast studios, Drake has the right 

R.L. Drake Company • P.O. Box 3006 • Miamisburg, OH 45343 • U.S.A. 
Sales Office: 513-866-2421 • Fax: 513-866-0806 • Service & Parts: 513-746-6990 • in Canada: 705-742-3122 
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receiver for you. Drake's line of receivers offers 
the versatility for unique system requirements, 
and the reliability you depend upon — reliability 
that operators and installers have come to trust. 

And these world-leading receivers are 
manufactured in America by 
an American company — 
Drake...a trusted world 
leader in communication 
equipment since 1943. 

I S R1260 I RD 

1-.S112.40 I RD 

SR12 --

I S R1240 



ATM multiplexer 
(Mix of video, voice and data 

for LAN/WAN, video 
conferencing, multimedia, etc. 

unmanageable jumble of patch cords 
previously used by channel banks and 
multiplexers at hub locations. 

As individual networks grow and 
come together, SONET digital crosscon-
nects can be used to link and manage 
those networks. A DCS performs a num-
ber of functions such as simplifying ring 
interconnections, grooming and filling 
circuits to maximize capacity on the 
fiber, managing individual cable TV 
channel lineups for separate areas, 
monitoring performance for all traffic, 
and acting as a centralized gateway for 
providers of bandwidth-on-demand ser-
vices. 

As a multitude of higher bandwidth 
services such as video conferencing, 
medical imaging, compressed broadcast 
video, high-speed data, encryption and 
private digital networks start to appear in 

the network, the advantages provided by 
a DCS become even more important. 
Current DCSs feature SONET switching 
matrices as well as DS1 and DS3 inter-
faces, allowing crossconnections to be 
made at the DS3, DS1 and DSO levels. 
Further innovations in digital crosscon-
nects will add electrical STS-1 inter-
faces, optical interfaces at OC-3, OC-12 
and OC-48 rates, and STS or VT switch-
ing matrices. Possible future genera-
tions of digital crossconnects will have 
ATM-based switching cores and optical 
interfaces optimized for connections to 
switches and other network elements. 

As the development of SONET-
based equipment continues on its evolu-
tionary track, entirely new classes of 
products capable of delivering and pro-
cessing a variety of new services will 
emerge. Many devices currently used in 

today's telecommunications net-
work also will be completely re-
engineered to take full advan-
tage of SON ET's frame structure 
and overhead capabilities. De-
velopments like these will further 
leverage the SONET networks 
put into place, offering network 
providers opportunities to pro-
vide virtually any new service. 

Initial SONET 
applications for cable TV 

SONET can be initially used 
as part of a headend consolida-
tion plan to eliminate duplicate 
equipment and personnel by dis-
tributing video programming from 
a master site to remote hubs. 
Using digital video codecs, two 

NTSC broadcast-quality video signals can 
be digitized and compressed at the mas-
ter headend to form a single DS3. An OC-
48 SONET system can therefore dis-
tribute 96 video channels to multiple re-
mote headends. At these remote sites, 
the video is converted back to its original 
analog format for transport over the hybrid 
fiber/coaxial distribution network. 
A regional headend interconnect 

using SONET also provides opportuni-
ties outside of the current entertainment 
video business. While an OC-48 SONET 
system can carry up to 96 video chan-
nels, a lower count — say 60 channels, 
requiring 30 DS3s — should suit most 
cable programming needs. The remain-
ing 18 DS3s would then be available for 
other services. If SONET's ring protec-
tion scheme is used, the remaining 18 
DS3s offer a high degree of reliability that 

Get a Free Coffee Table With Every Order 
of Bekien Cable From TVC. 

Belden Cable is simply the best. And, when it comes to delivering it fast, TVC is 
simply the best. With offices nationwide, were always as close as your phone. 

TVC has grown to be one of the biggest cable supply companies in the 
U.S. by delivering the best cable equipment, at affordable prices, when you need it. 

And oh yes, you can have as many coffee tables as you like. Flow about 
matching end tables or patio furniture? Kids in college?... 

Quality Cable Products Since 1952 

Tte-INCORPORATED 
Northeast: Hershey, PA (717) 533-4982 1.800.233-2147 

West: San Clemente, CA (714) 381.2011 1.800-755.1415 

Southwest: Houston, TX (713) 958.2984 1.800-3464759 

Southeast: Sarasota, FL (813) 371.3444 1400.245-4423 

Corporate Office 1746 E Chocolate Avenue Hershey, PA 17033 
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Accurate, Affordable, Reliable ... Rugged, Shockproof, Waterproof 

You name it. 
It's got it. INTRODUCING... 

tNSTAoe LLEIr Accurate, Reliable... 
The WindowLite Installer delivers frequency range, level measurement range, and accu-
racy levels that match more expensive, full service signal level meters. 

Optimal Performance... 
The WindowLite Installer is the only installer's meter that can automatically select and 
set six video carriers from the full tuning range available. 

Rugged, Shockproof, Waterproof... 
We know what rugged, shockproof, and waterproof mean because we worked with 
cable installers in the field to design the WindowLite Installer. It stands up to the 
most gruelling and demanding conditions faced by cable installers anywhere. 

Worldwide adaptability... 
Unprecendented CATV technology means the WindowLite Installer outper-
forms any other installer's meter available anywhere ... with full programma-
bility and international channel selection. 

Affordable... 
Best of all, the price is right. Take advantage of our special one-time-only 
introductory pricing structure. 

C om An Empfoyee 0,6,,I (,,p,,,ei,,,, 

ONICS, mc. 

1350 Port Republic Road - P.O. Box 1106 
Harrisonburg, VA 22801 USA 

Toll free: (800) 336-9681 
Phone: (703) 434-5965 
Fax: (703) 434-9847 
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would make this additional capacity a very 
valuable service to interexchange (e.g., 
long distance) carriers and businesses 
with their own private networks. This ca-
pacity could be used for traditional telepho-
ny, local area network (LAN) connections, 
video conferencing, high-speed data 
transport and ATM access. Operators also 
could allocate bundles of circuits for indi-
vidual customers to control, offering them 
virtual private networks as well as intercon-
nection to the regional network. SONET's 
flexibility makes the delivery of all these 
services possible. 

Eventually, video programming can re-
main digital from source to subscriber, with 
advertising insertion and other manipula-
tion of program material performed right on 
the digital bit streams. Services such as 
video games, home shopping, information 
retrieval and other interactive programs 
also will be originated and processed digi-
tally. This will be a transition process that 
SONET can adapt to readily. 

Advanced bandwidth 
management capabilities 

As cable programming shifts from a 
continual broadcast format to entertain-
ment-on-demand, the demands for net-
work capacity will become more complex. 
Just as the volume of telephone traffic has 
daily peaks and valleys, so will entertain-
ment services. The presence of a variety 
of other demand-based services will fur-
ther complicate bandwidth management 
capabilities. This is where SONET net-
works using digital crossconnects can help 
to balance demand against the overall ca-
pacity of the network. 
A simple analogy for this bandwidth 

"In a market where the 
cable and telephone 
industries are con-
verging, there is an 
obvious need for cable 
operators to migrate 
from analog to digital 
platforms to prepare 
for the future." 

management capability lies in the move-
able high occupancy vehicle lane on an 
urban freeway. During the morning rush 
hour, the HOV lane is partitioned off and 
allocated for use by inbound priority traffic 
(typically vehicles with two or more pas-
sengers). Then, during the evening rush 
hour, outbound priority traffic may use the 
HOV lane. 

In the same way, a DCS can be used 
to anticipate and avert cyclical overload 
and under utilization of facilities. For in-
stance, a regional network might be 
used for business telecommunications 
as well as the distribution of program 
material for video-on-demand. The busi-
ness usage would primarily peak during 
working hours — weekdays, from 7 a.m. 
to 6 p.m. The VOD usage would peak 
primarily on evenings and weekends. 
Furthermore, assume that both the busi-
ness and VOD customers share the net-
work after midnight to get the lowest 
rates (large data base downloads for the 
businesses and reception of specially 
requested VOD movies from a national 
file server for the subscriber). 

In this scenario, the DOS would allo-
cate the bulk of the network circuit ca-
pacity to the business trunks during 
working hours. It would then reallocate 
the same circuits to the local VOD server 
on evenings and weekends. After mid-
night, the DOS would balance circuit de-
mand between both applications. 

Convergence — Tying 
it together with SONET 

In a market where the cable and tele-
phone industries are converging, there 
is an obvious need for cable operators to 
migrate from analog to digital platforms 
to prepare for the future. The increasing-
ly competitive environment will require 
cable operators to find the best way to 
serve new and existing subscribers 
while developing the most effective digi-
tal platform. SONET's unique ability to 
handle the combination of video, voice, 
data — in any type of signal format — 
makes it an ideal digital platform for the 
future. Through the use of SONET-com-
patible equipment, operators will be able 
to efficiently manage and control usage 
on their networks. 

Today, SONET can regionally inter-
connect headends, resulting in signifi-
cant operational savings and providing 
immediate revenue opportunities. As ad-
ditional services come into cable's 
arena, that same SONET network can 
be incrementally expanded to meet the 
new service requirements. Therefore, 
SONET can play a key role as a means 
to develop the high-speed, highly effi-
cient platform needed for cable systems 
to survive in an increasingly competitive 
telecommunications industry. CT 

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD 

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and in-
staller/technicians. Participants in the program must successfully complete practical examinations in the areas of cable prepa-
ration and meter reading, as well as a written examination on general installation practice. The program is being administered 
by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certifica-
tion in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual. 

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

Name 

Address 

Phone ( ) FAX ( ) 

CTE-1® The Society of Cable Television Engineers 
"Training, Certification, Standards" 

Mail to: 
SCTE 
669 Exton Commons, Exton, PA 19341 
OR FAX TO: (610) 363-5898 
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The highest accuracy at the lowest price 
isn't the only extreme we'll go to. 

INTRODUCING THE 
RFM 150 SIGNALSCOUT. 

e 

or shine. Giving 

e you measurements 

=. accurate to +/- 1 dB 

e every single time. And no matter 
e, 
5 how many SignalScouts you use, 

you'll always get the sanie readings. 

Talk about going to extremes. 

From 5 MHz to 1 GHz, the 

SignalScout by Tektronix lets you 

monitor and adjust cable TV carrier 

levels with more precision than 

ever. Only SignalScout provides 

superior performance in virtually 

any kind of climate. 

Hot or cold. Rain 
THE MOST A CCURATE, 

AFFORDABLE AND 

DURABLE SIGNAL LEVEL 

METER IN ITS CLASS. 

SignalScout is so reliable, it's 

backed by a 3-year warranty. 

The best in the business. Now 

for the real clincher. It's only 

$2250. Making it the 

most affordable high-

performance meter 

anywhere. II Call 

your local Tektronix 

sales office, or 1-800-TEK-WIDE ext.TV 

We'll demonstrate the extremes 

SignalScout will go to for you. Tektronix 
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Fiber installation: 
It's in your hands 
By William T. Morris 
Cable Applications Engineering Manager 
Corning Inc. 

Optical fiber is changing the way 
America views cable TV. Fiber's 

operational benefits — such as in-
creased channel capacity, improved 
reliability and reduced maintenance — 
have made it cable TV's transmission 
medium of choice. As more operators 
deploy fiber to deliver new services, 
it's very likely that cable TV engineers 
and technicians will be handling even 
more fiber under increasing time pres-
sures in the next few years. 

This means cable TV techs will be 
splicing and connectorizing more fiber 
and working with higher fiber count ca-
bles in a variety of emergency or 
restoration situations. Naturally, techs 
will want to make high-quality, low-
loss splices the first time, every time. 
The best way to accomplish this is to 
use proper fiber handling techniques. 
How fiber is handled when it's first in-
stalled can make a big difference in 
the network's performance and long-
term reliability. 

Optical fiber design 
An optical fiber is slightly larger 

than a human hair. The light-carrying 

Figure 1: Single-mode 
optical fiber 

Coating 
I Cladding 

i Core 

• 

region of the fiber, called the 
core, is smaller (only 8 to 9 
microns or 0.0003 of an inch) 
in diameter. Surrounding the 
core is a cladding glass and a 
protective acrylate coating 
(Figure 1). Individual fibers 
are further protected by en-
closing them in optical cable. 
These cables isolate and pro-
tect the fiber from environ-
mental and mechanical dam-
age during and after installa-
tion. 

Fiber strength 
Despite that it's made of 

glass, optical fiber is both 
strong and durable — its re-
sistance to pulling, or tensile 
strength, is much greater than 
the same size wire made from 
steel, copper or aluminum al-
loys (Figure 2). But even with 
its inherent strength, fiber can 
be weakened. Microscopic 
flaws introduced to the bare 
glass through surface defects, 
or by abrasions caused by im-
proper handling, can weaken 
a fiber and may cause it to 
break prematurely. 

Before fiber is cabled, it is 
proof-tested during initial 
manufacturing to assure a minimum 
strength. In the field, flaws can be intro-
duced during cable installation, splice 
preparation or termination, or during 
network re-entry or reconfiguration. 
Cable TV technicians can avoid dam-
aging the fiber and prevent the intro-
duction of flaws by handling the fiber 
carefully, and by keeping it clean and 
dry. 

Figure 2: Comparison of tensile 
strengths 

700 - 

M
e
a
n
 s
tr

en
gt

h 
(I

b/
in

ch
2/

x1
,0

00
) 600 

500 

400 

300 

200 

100 

Kevlar 
strength 
members 

Steel wire 
shielding 

Copper 
wire alloy 

Polymer in 
coatings 

Optical 
fiber 

Organizing the work area 
It pays to keep the work area orga-

nized, clean and dry. This can help 
techs avoid problems when splicing, 
connectorizing, terminating or storing 
fiber. It's a good idea to prearrange 
the storage racks and splice enclo-
sures that will contain the completed 
splice. Fibers can be damaged if they 
are bent or twisted too tightly. Or, 
fibers can be abraded as they are 
placed or moved around in the enclo-
sures. 

Make sure the equipment is clean 
and in good condition, and avoid 
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touching the exposed glass surface of 
stripped fibers. Once the protective 
coating is removed, dirt, moisture or 
even oil from your fingers can affect 
the mechanical strength or optical 
quality of the completed fiber splice. 
Pay special attention to splice protec-
tion sleeves, if you use them. Make 
sure they are stored properly and are 
clean. Otherwise, the sleeves can in-
troduce dirt that can damage the fiber. 

Cable sheath removal 
When removing the cable sheath, 

first make sure there's no damage to 
the external cable layer (and armor, 
for armored cables) and that there are 
no kinks in the buffer tubes. Next, cut 
away the cable materials carefully, 
taking care not to nick the fiber with 
the cutting tool or knife blade (Figure 
3). 

Once the sheathing is removed, 
don't bend the buffer tubes or the fiber 
to a radius tighter than 1 inch; this can 
stress the fiber and potentially weak-
en it. 

Buffer tube removal 
Before removing the buffer tubes, 

clean off any residue. Always wipe 
away from the butt end of the cable. 
After making the ring cut to scribe 
around the buffer tube, flex the tube 
until it separates away from the fiber. 
Don't cut all the way through the tubes 
since this could damage the fiber. 
Then, pull the buffer tubes straight off, 
trying not to bend the fiber. Remove 
only a few inches at a time to avoid 
subjecting the fiber to excessive 
stress (Figure 4). 

To remove the filling compound 
from the fibers, wipe away from the 
end of the buffer tubes, apply light 
pressure and always use a clean por-
tion of an approved wipe. Also, avoid 
harsh solvents or excessive soaking 
— follow your cable supplier's recom-
mended procedures. 

Stripping 
Use an approved mechanical strip-

ping tool that's the right size for the 
fiber. Using the correct tool minimizes 
the risk of nicking or abrading the sur-
face of the fiber as the coating is re-
moved. It's important to check all tools 
periodically and replace those that are 
worn out — even your favorite ones. 
Tools with burrs, or that are worn out, 
can cause significant damage each 
time they are used. 

To remove the coating, pull the 

stripping tool away from the 
butt end of the cable using a 
straight, smooth motion. 
Hold onto the fiber, not the 
cable, but don't bend the 
fiber to get a grip on it — you 
may exceed the recom-
mended bend limits (Figure 
5). The acrylate coating is 
designed for this mechanical 
removal, so one pass of the 
stripping tool generally is 
enough. Additional passes 
could introduce flaws or in-
advertent stresses, thereby 
damaging the fiber. 

Cleaning 
Cleaning removes any re-

maining coating or residual 
debris from the fiber surface. 
To clean the fiber properly, 
gently wipe it with a clean, 
lint-free tissue or pad 
soaked with 99% pure iso-
propyl alcohol. Other grades 
of alcohol can leave residue 
on the fiber. One or two 
wipes will get the fiber clean 
— anymore could cause 
damage. Always use a clean 
portion of the pad, because 
dirt left on the pad could 
abrade the next fiber (Figure 
6). 

Cleaving 
Always cleave and splice 

the fiber right after it's been 
stripped — bare fiber can be 
damaged or contaminated 
by airborne dirt particles or 
can be abraded if handled 
incorrectly. As discussed, 
this abrasion, or surface 
contamination could ad-
versely affect splice strength 
or splice loss (attenuation). 

It's critical to keep equip-
ment clean. A dirty cleaver 
can introduce mechanical 
damage, dirt or contami-
nants to the fiber. Pay spe-
cial attention to the blade 
and clamp areas, which con-
tact the bare glass. It's also 
a good idea to minimize the 
number of times the clamps 
contact the fiber surface. 

Placing the fiber in the 
cleaver takes a steady hand, 
but with some cleavers rest-
ing your hand on the side of 
the device can help guide 
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And it comes with three key 
video measurements required 
for 1995: differential phase, dif-

And, there's one other test the 
HP 8591C handles better than 
most. 

HEWLETT 
PACKARD 
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the fiber into position without accidental-
ly nicking it. Technicians don't have to 
worry about the length of fiber cleaved 

"If at any point dur-
ing the cleaving or 

ing grooves and gently press the fibers 
into place (Figure 7 on page 49). It's 
important to pay attention to the un-

TO  Àsc 

An HMO for 
fiber-optic networks 
By Jeffrey L. Korkowski 
Senior Market Manager 
ADC Telecommunications Inc. 

Do any of the following observations 
sound familiar? 

• Complex organisms in which a mal-
function can be a matter of life and death. 
• An increasingly complex technology 

for maintaining function, which demands 
ever higher skill levels at ever increasing 
costs. 
• Possible rationing of the services of 

the most highly trained service providers. 
• Disagreement over the respective 

roles of generalists and specialists. 
• An ongoing debate over issues of 

prevention vs. cure. 

It sounds a lot like the current national 
debate over health care, but it isn't. 
These are the issues in the maintenance 
and support of the nation's growing fiber 
network. 

Today, much of the country's long-
haul telecommunications service is over 
fiber-optic cables. As fiber expands into 
the serving area, the same will become 
true of local service. Fiber carries voice, 
data and video, and as new services ap-
pear — unless they are wireless — they 
will almost certainly place additional de-
mands on the fiber infrastructure. With 
individual fiber segments carrying hun-
dreds or even thousands of signals, a 
loss of service can literally be a matter of 
life and death; at minimum, it is almost 
certain to cause pain to the affected 
users. Needless to say, even when life 
and death are not the issues, users are 
neither understanding of — nor patient 
with — service disruption. 

As in medicine, the technology for 
fiber fault diagnosis has grown steadily 
and with it the amount of training re-
quired to effectively use it. An excellent 
example is the optical time domain re-
flectometer (OTDR). In both function and 
operation, the OTDR is analogous to two 
widely used pieces of diagnostic medical 
equipment: the computer-aided tomogra-
phy scanner, commonly known as the 

Figure 1: Fiber administration system 
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CAT scan, and the magnetic resonance 
imager or MAI. Each is designed to cre-
ate a picture of the inside of a functioning 
system, without physically invading or 
damaging the system. Each does so by 
sending a signal into the system and cre-
ating a computer-generated image of the 
returned signal. The CAT scan uses X-
ray, the MRI a magnetic field, and the 
OTDR, pulsed laser light. 

The resulting images are as complex 
as they are detailed and require great 
skill to interpret. It can be argued that 
such interpretation is as much an art as a 
science. Like the two medical devices, 
the OTDR is expensive to buy, expen-
sive to use and of little use in the hands 
of an inexperienced operator, which 
brings us to the third point: rationing of 
service. 

Today, when a disruption or degrada-
tion of service is identified, a trained ex-
pert will typically pick up an OTDR and 
drive to the vicinity of the problem. There, 
the OTDR will be interfaced to the circuit 
and the expert will proceed to "shoot" the 

line, interpreting the images created by 
the returned laser pulses to determine 
the nature and exact location of the prob-
lem. If the right starting point was cho-
sen, the process can go fairly quickly; if 
not, it can drag on for hours. 

Of course, the whole process of reso-
lution is delayed until the limited resource 
— expert or machine, or both — can be 
transported to the scene. If the resources 
are already in use elsewhere, crises 
begin to queue, while revenue is lost and 
customers fume. Presumably, there 
would be more $40,000 OTDRs and 
more experts, had not some financial an-
alyst determined the most cost-effective 
"balance of pain," the point at which addi-
tional expensive equipment and expen-
sive staff cease to pay for themselves. 

Unfortunately, the complexity of fiber 
networks has been such that nonspecial-
ists can do very little to pinpoint the prob-
lem. Their broader but less specialized 
skills are better used in other areas, leav-
ing the patient to suffer until the special-
ized "doctor" is available. In other words, 
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When your vision demands fiber, 
we provide solutions. 

AMP fiber optic products include cable management 
hardware and OSP splice closures. 

The AMP CORELINK splice is-
, a simple, permanent, reusable 
Zeie mechanical splice for 125 ¡,.m fiber. 

Fiber optic systems are the heart of 

tomorrow's telephone and CATV infra-
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to get today's job done. And right now, 
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Our fiber optic line is comprehensive, 
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nonOTDR-trained technicians may be 
sent to handle less critical outages while 
a major one sits waiting for resources 
that are otherwise occupied. 

Finally, there is the matter of preven-
tion or, at least, early detection. This can 
be a very complicated issue, dealing as it 
does with events that may or may not 
occur. An ounce of prevention may, in 
fact, be worth a pound of cure when it's a 
simple matter of a single childhood im-
munization. If prevention required a shot 
every day or even every week for an ail-
ment that you had not yet contracted, 
you might decide to skip the shots and 
take your chances. Since fiber failure can 
appear virtually anywhere and resources 
are already busy keeping up with actual 
faults, the process of frequent, preven-
tive testing has been far too demanding 
for implementation. 

Health care for all 
So, with all these obstacles, what can 

be done to provide a "health care sys-
tem" for a fiber network? In the analo-
gous world of medicine, it might require 
most or all of the following: 

1) Reduce the cost of specialized 
equipment. 

2) Simplify its operation, so it could be 
used by a general practitioner, instead of 
requiring a specialist. 

3) Figure out a way to administer so-
phisticated tests over the phone instead 
of requiring an office visit or house call. 

4) Increase the emphasis on preven-
tion, so problems could be headed off 
before they did damage. 

That's a tall order, but it is being done 
today for fiber networks, in precisely the 
manner just described. 

The development of new, OTDR-like 
test units has resulted in a more sensi-
tive, compact and self-contained device 
that is much easier to use than traditional 
equipment. This is, of course, typical of 
the trend in the hardware components of 
most advanced systems. While some of 
the "simplicity" features are inherent in 
the devices themselves, the biggest 
change is in the way they can now be 
used. 

For example, a drop in unit cost en-
ables the deployment of more OTDR-like 
test units. They no longer have to be car-
ried to a site; instead, they are perma-
nently deployed in the field as integral 
components of the network, and can be 
remotely accessed by a technician. Mod-
ular switches, which provide an optical 
test access capability, can be located in 
a fiber distribution frame lineup in order 

Figure 2: sample GUI 

Employing a graphical user interface 
(GUI) permits quick analysis by techni-
cians and can support advanced tools 
such as mapping software. 

to connect the test units to a number of 
fiber cables, each of which can be indi-
vidually tested. 

When deployed in a multitiered cas-
cading configuration, the optical test ac-
cess devices enable a single OTDR test 
unit to access over 5,000 fiber cables. A 
technician can reach any number of test 
units and, through each one, test all the 
individual cables to which the optical test 
access units are connected. In other 
words, each technician has access to the 
entire network without the need to travel. 

The "art" involved in interpreting OTDR 
data became necessary because no two 
cable segments are alike. The techni-
cian/specialist looks at a cable that he or 
she has never seen before, and must de-
termine whether the profile being dis-
played is "healthy" or not. In the case of a 
clear break in the line, this may be rela-
tively easy. In other cases, it may be ex-
tremely difficult, especially if there is sim-
ply a degradation of service. Without the 
knowledge of what it looked like when it 
was fully functional, the technician's ex-
tensive and expensive training can be 
sorely tested. 

Today, more powerful tools are taking 
the place of educated guesswork. Fiber 
administration systems are available that 
allow the construction of huge relational 
data bases of information about every inch 
of the network. (See Figure 1 on page 52.) 
These systems can store in inventory 
every component, every external land-
mark and in some cases a signature trace 
of a fiber segment at the time of installa-
tion. This trace becomes the baseline 
against which future tests can be mea-
sured for signs of deterioration. 

The technician is, in essence, a family 

doctor whose detailed knowledge of the 
patient provides insight that a specialist 
might never have. Instead of looking for 
profiles that indicate something wrong, 
the technician is simply looking for a 
trace that is "wrong for this segment," in 
comparison to previous readings. Fiber 
administration systems become an ex-
tension of the technician. 

In addition to providing the baseline 
trace, these systems will walk the techni-
cian through the fault identification and 
location process. By "riding the network" 
from central server to a fiber test unit, 
then through the optical test access unit 
to a specific fiber, a technician can nar-
row the location and then locate it exactly 
in terms of fiber feet from specific land-
marks in the data base. When a crew is 
dispatched, it is not to find the problem, 
but to fix it. 

Clearly, the ability to pinpoint trouble 
reduces the fault identification and loca-
tion process from hours to minutes and 
greatly increases the number of techni-
cians who can perform them. The result 
is a huge increase in the number of tests 
that can be performed and a reduction in 
their cost. This in turn makes it possible 
to implement a program of preventive 
testing. 

Preventive testing techniques that 
technicians might want to perform in-
clude scheduling individual fibers for 
testing at predetermined intervals. Or, if 
a particular run seems vulnerable, it 
can be scheduled for daily testing, 
while others are tested weekly or 
monthly. In this way, administration 
systems become a management tool 
for the network, administering "check-
ups" as a family doctor might. If the pa-
tient is in a high risk category for a par-
ticular ailment, the doctor might recom-
mend more frequent checkups. The 
checkups can be completely automat-
ed, being run on schedule with no 
human involvement. Unless, of course, 
a problem is detected; then the "doctor" 
is equipped to deal with patient com-
plaints. 
Some networks have built-in alarm 

capabilities. Administration systems can 
work with these alarm systems, collect-
ing alarm reports, evaluating them and 
investigating those that exceed set 
thresholds. All of this can be done with-
out interrupting the operation of the fiber 
network. The entire operation becomes a 
hierarchy of response, with perceived is-
sues being escalated — based on the 
severity of the problem — from alarm 
system to test administration system to 
technician. 
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As a result, the maintenance effort be-
comes proactive rather than reactive. 
Problems are more often resolved before 
they impact customers and revenues. 
The entire operation becomes, in a 
sense, an HMO, providing health mainte-
nance for the network. The same effort 
that had previously been directed toward 
restoring service is now aimed at pre-
venting interruptions. 

Managed implementation 
Such administration tools are not in-

stalled and made operational overnight. 
The collection of baseline information 
into a single data base can take months 
or even years. Fortunately, there are 
modular approaches available so the 
changeover can be managed in steps. 
Users can start by managing fiber 
frames and expanding coverage from 
there. They can start archiving detailed 
information on newly installed fiber, 
while retroactively accumulating data on 
the existing network. The archive and 
administration system can be run, initial-
ly, on a PC and later upgraded to mul-
tiuser, multitasking operating system. An 
effective system is one that gives the 
user choices. 

COAST C c 
CATV 
SUPPLY INC. S 

314 Elizabeth Lane 
Corona, CA 91720 

Ph: (909) 272-2360 
Fax: (909) 272-3032 

BEST PRICES 
From Coast to Coast 
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• HEADEND 
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"We accept MasterCard. Visa and American Express" 

MTI VISA 

"Fiber administration 
systems are available 
that allow the con-
struction of huge rela-
tional data bases of 
information about 
every inch of the net-
work." 

There are many ways to implement an 
administration system but, ideally, it will 
meet the following criteria: 

1) Large capacity for archived infor-
mation, with a relational data base for 
data management. 

2) Adequate security capabilities for 
protection of the data. 

3) Ease of access by users. A graphi-
cal user interface (GUI) allows intuitive 
operation and reduces training time. 
(See Figure 2.) 

4) Capability of centralized control. 
The less travel required, the better use 
you can make of your resources. 

5) Programmable system intelligence. 
If the system can make preliminary deci-

sions, technical staff can focus on the 
most serious problems. 

6) Highest available sensitivity of at-
tached test equipment. 

7) High capacity switching to allow 
each of the testing units to cover a large 
segment of the network. This allows you 
to deploy the best testing units, while get-
ting maximum coverage from each. 

8) Choice of operating systems, in-
cluding a multiuser, multitasking system 
capability. 

9) Capability of fully automated testing. 
10) The ability to test active fiber seg-

ments without service interruption. 
11) An open architecture, using indus-

try standard interfaces. This will give you 
flexibility in choosing components now 
and in the future. 

Summary 
As fiber networks continue to expand, 

maintenance becomes more critical and, 
potentially, more difficult. Fortunately, as 
fiber technology develops, administration 
systems are being developed that allow 
you to keep up with, or even pull ahead 
of, the growing network — as well as 
help you keep a healthy network and a 
healthy bottom line. BTB 
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Where should you be January 4-6, 1995? 
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technological advances. SCTE's 1995 Emerging Technologies 
Conference will inform attendees on the latest developments 
and trends within these industries. Topics will include: 

Moat Compression and Alternative Transmission 
Techniques 

Telephony and the Cable Industry 

Broadband Multimedia 1-ia Cable 

Technology Migration into the Future 

! Join the more than 1,200 expected aticridees at what is consid-
ered to be one of the most important conferences offered for 
cable engineers, executives, manufacturers and consultants in 
1 the broadband communications industry. 

To receive yôur 1995 Einerging TeclaisLdogjes •Conferenc 
Registration Package. contact SCTE National Headquarters: at 
(610) 363-6888 or FiX to (6 

1995 CONFERENCE OM 
EMERGING 'iECFRIOLOGIES 

JAWARY 4-6, 1995 
STOUF•KR ()WAND° RESORT ORLANDO, RORIDA 

OYER 1900 
ATTENDEES 
E)PECTED! 

OVER 
25 TE1E-

COPIIIICATK) 
TRY SPEAKER 

Reader Service Number 



TECH WORKBOOK Compiled by Barry Smith, Mega Hertz 

F-Fitting Cross Reference 
Conventional Prep 

I3/8" 1/8' 1/4" 

Stirling Prep 

Raychem EZF Prep Gilbert USA, LRC SNS, Amphenol Prep 

F41/1 141/814 3/8" el 14 1/4" el 1/4" Pf. 1/4'7 

PPC UV & SUV Prep 

14 Il P 
1/2" 1/8' 3/8" 

• 

BELDEN 
59 Series 

Non-Sealed F-Fittings 
Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). 

May require special cable prep dimensions and/or tools. 

Braid Part Cabelcon Gilbert LRC PPC OF Stirling 

Coverage Number Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

67% 9104 F-59-ALM .324 GF-59-AHS-312 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Braid 9105 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

9067 

95% 9108 F-59-UNI .360 GF-59-AHS-312 .324 F-59-0S .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Braid 9109 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

Tri- (67%) 9050 F-59-ALM .324 GF-59-AHS-290 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Shield 9110 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

9111 

(77%) 9052 F-59-ALM .324 GF-59-AHS-312 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
9053 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 
9063 

Quad- 1186A F-59-UNI .360 GF-59-AHS-312 .324 F-59-OS .324 CFS-59-UV .360 OF-59-RNS-QD SPP-59-10 
Shield 1187A GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

1188A 

6 Series 
61% 9116 F-56-ALM .324 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
Braid 9117 F-56-UNI .360 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

9066 

90% 1530A F-56-U NI .360 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
Braid 1531A GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

1532A 

Tri- (61%) 9118 F-56-ALM .324 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
Shield 9119 F-56UNI .360 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

(77%) 9058 F-56-UNI .360 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
9059 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 
9062 

Quad- 1189A F-56-UNI .360 GF-6-AHS-342 .324 F-56-OS .360 CFS-56-UV .360 0F-56-ANS-00 SPP-6-I0 
Shield 1190A GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

1191A 
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Non-Sealed 
COMM/SCOPE Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). 
59 Series May require special cable prep dimensions and/or tools. 

Braid Part 

Coverage Number 

670/0 F5967BV 
Braid F5967BVM 

F5967BEF 

95% F5995BV 
Braid F5995BVM 

F5995BEF 

Tri- (67%) F59TSV 
Shield F59TSVM 

Quad- F59SSV 
Shield F59SSVM 

F59SSEF 

CabeIcon Gilbert LRC PPC OF Stirling 

Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

F-59-ALM .324 GF-59-AHS-290 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

F-59-UNI .360 GF-59-AHS-312 .324 F-59-HB .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

F-59-ALM .324 GF-59-AHS-312 .324 F-59-HB .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
F-59-U NI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

F-59-UNI .360 GF-59-AHS-312 .324 F-59-0S .324 CFS-59-UV .360 OF-59-ANS-OD SPP-59-10 
GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

TIMES FIBER 
59 Series 

Non-Sealed F-Fittings 
Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). 

May require special cable prep dimensions and/or tools. 

Braid Part Cabelcon Gilbert LAC PPC OF Stirling 

Coverage Number 
Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

67% 2183 F-59-ALM .324 GF-59-AHS-290 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Braid 2185 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

2186 

95% 2545 F-59-UNI .360 GF-59-AHS-312 .324 F-59-HB .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Braid 2547 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

2574 

Tri- (53%) 2602 F-59-ALM .324 GF-59-AHS-290 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Shield 2603 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

2604 

(80%) 2607 F-59-ALM .324 GF-59-AHS-312 .324 F-59-HB .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
2608 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 
2609 

Quad- 2245 F-59-UNI .360 GF-59-AHS-312 .324 F-59-0S .324 CFS-59-UV .360 0F-59-ANS-00 SPP-59-10 
Shield 2247 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

2274 

6 Series 
60% 2360 F-56-ALM .324 GF-6-AHS-322 .324 F-56-CH .324 CFS-56-UV .360 CIF-56-ANS SPP-6-I 
Braid 2364 F-56-UNI .360 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

2386 

90,/o 2560 F-56-UNI .360 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
Braid 2564 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

2586 

Tri- (53%) 2622 F-56-ALM .324 GF-6-AHS-322 .324 F-56-CH .324 CFS-56-UV .360 CIF-56-ANS SPP-6-I 
Shield 2623 F-56-UNI .360 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

2624 

(80%) 2627 F-56-UNI .324 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
2628 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 
2629 

Quad- 2260 F-56-UNI .360 GF-6-AIS-342 .324 F-56-0S .360 CFS-56-UV .360 OF-56-ANS-OD SPP-6-10 
Shield 2264 GF-6-AIS-USA .360 AMF-6 .360 CFS-56-U .360 

2286 
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F-Fittings 

6 Series 
60% 
Braid 

F660BV 
F660BVM 
F660BEF 

F-56-ALM 
F-56-UNI 

.324 

.360 
GF-6-AHS-322 
GF-6-AHS-USA 

.324 

.360 
F-56-CH 
AMF-6 

.324 

.360 
CFS-56-UV 
CFS-56-U 

.360 

.360 
0F-56-ANS SPP-6-I 

900/r, F690BV F-56-U NI .360 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 OF-56-ANS SPP-6-I 
Braid F690BVM GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

F690BEF 

Tri- (60%) F6TSV F-56-ALM .324 GF-6-AHS-322 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
Shield F6TSVM F-56-UNI .360 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

Quad- F6SSV F-56-UNI .360 GF-6-AHS-342 .324 F-56-QS .360 CFS-56-UV .360 OF-56-RNS-QD SPP-6-I0 
Shield F6SSVM GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

F6SSEF 

TRILOGY 
59 Series 

Non-Sealed F-Fittings 
Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). 

May require special cable prep dimensions and/or tools. 

Braid Part Cabelcon Gilbert LAC PPC QF Stirling 

Coverage Number Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

67% 5910 F-59-ALM .324 GF-59-AHS-290 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Braid 5911 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

5912 

95% 5960 F-59-UNI .360 GF-59-AHS-312 .324 F-59-HB .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Braid 5961 GF-59-AHS-USA .360 AMF-59 .360 CES-59-U .360 

5962 

Tri- (67%) 5970 F-59-ALM .324 GF-59-AHS-290 .324 F-59-CH .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
Shield 5971 F-59-UNI .360 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

5972 

(95%) 5990 F-59-UNI .360 GF-59-AHS-312 .324 F-59-HB .324 CFS-59-UV .360 0F-59-ANS SPP-59-I 
5991 GF-59-AHS-USA .360 AMF-59 .360 CES-59-U .360 
5992 

Quad- 5950 F-59-UNI .360 GF-59-AHS-312 .324 F-59-0S .324 CFS-59-UV .360 0F-59-FINS-0D SPP-59-lo 
Shield 5951 GF-59-AHS-USA .360 AMF-59 .360 CFS-59-U .360 

5952 

6 Series 
60% 6000 F-56-ALM .324 GF-6-AHS-322 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
Braid 6001 F-56-UNI .360 GF-6-AHS-USA .360 AME-6 .360 CFS-56-U .360 

6002 

90% 6060 F-56-U NI .360 GF-6-AHS-342 .324 F-56-CH .324 CFS-56-UV .360 OF-56-ANS SPP-6-I 
Braid 6061 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

6062 

Tri- (60,/o) 6070 F-56-ALM .324 GF-6-AHS-312 .324 F-56-CH .324 CES-56-UV .360 0F-56-ANS SPP-6-I 
Shield 6071 F-56-UNI .360 GF-6-AHS-USA .360 AMF-6 .360 CES-56-U .360 

6072 

(90,/o) 6090 F-56-UNI .360 GF-6-AHS-322 .324 F-56-CH .324 CFS-56-UV .360 0F-56-ANS SPP-6-I 
6091 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 
6092 

Quad- 6050 F-56-UNI .360 GF-6-AHS-342 .324 F-56-05 .360 CFS-56-UV .360 0E-56-RNS-OD SPP-6-I0 
Shield 6051 GF-6-AHS-USA .360 AMF-6 .360 CFS-56-U .360 

6052 
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Environmentally 
BELDEN 
59 Series 

Sealed F-Fittings 
Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). 

May require special cable prep dimensions and/or tools. 

Braid Part Amphenol CabeIcon Gilbert LRC PPC Raychem Stirling 

Coverage Number Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

67% 9104 6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 

Braid 9105 AMF-59S .360 CFS-59-SU .360 
9067 

95% 9108 6531-59 .276R EPA-FM590 .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 

Braid 9109 AMF-59S .360 CFS-59-SU .360 

Tri- (67%) 9050 6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 
Shield 9110 AMF-59S .360 CFS-59-SU .360 

9111 

(77%) 9052 6531-59 .276R EPA-FM590 .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 
9053 AMF-59S .360 CFS-59-SU .360 
9063 

Quad- 1186A 6531-59 .276R EPA-FM590 .360 GFWL59-AHS-USA .360 SNS-59QS-NS CFS-59-SUV .360 EZF-59 SPP-59-00 

Shield 1187A AMF-59S .360 CFS-59-SU .360 
1188A 

6 Series 

61°/o 9116 6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Braid 9117 AMF-6S .360 CFS-56-SU .360 

9066 

90% 1530A 6531-6 .325R EPA-FM06Q .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 

Braid 1531A AMF-6S .360 CFS-56-SU .360 
1532A 

Tri- (61%) 9118 6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Shield 9119 AMF-6S .360 CFS-56-SU .360 

(77%) 9058 6531-6 .325R EPA-FM060 .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 

9059 AMF-6S .360 CFS-56-SU .360 
9062 

Quad- 1189A 6531-6 .325R EPA-FM060 .360 GFWL6-AHS-USA .360 SNS-60S-NS CFS-56-SUV .360 EZF-6 SPP-6-0Q 

Shield 1190A AMF-6S .360 CFS-56-SU .360 
1191A 

Environmentally 
COMM/SCOPE 
59 Series 
Braid Part 

Coverage Number 

67% F5967BV 
Braid F5967BVM 

F5967BEF 

95% F5995BV 
Braid F5995BVM 

F5995BEF 

Tri- (67%) F59TSV 
Shield F59TSVM 

Quad- F59SSV 
Shield F59SSVM 

F59SSEF 

Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). 

May require special cable prep dimensions and/or tools. 

Amphenol CabeIcon Gilbert LAC PPC Raychem Stirling 

Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM590 .360 GFWL59-AHS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM59Q .360 GFWL59-AHS-USA .360 SNS-59QS-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-00 
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Environmentally 
TIMES FIBER 
59 Series 

Sealed F-Fittings 
Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). 

May require special cable prep dimensions and/or tools. 

Braid Part Amphenol CabeIcon Gilbert LRC PPC Raychem Stirling 

Coverage Number Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

67,0 2183 6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 
Braid 2185 AMF-59S .360 CFS-59-SU .360 

2186 

95% 2545 6531-59 .276R EPA-FM59C1 .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 
Braid 2547 AMF-59S .360 CFS-59-SU .360 

2574 

Tri- (53,/o) 2602 6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 
Shield 2603 AMF-59S .360 CFS-59-SU .360 

2604 

(80,/o) 2607 6531-59 .276R EPA-FM590 .360 GFWL59-AHS-USA .360 SNS-59-NS CFS-59-SUV .360 EZF-59 SPP-59-0 
2608 AMF-59S .360 CFS-59-SU .360 
2609 

Quad- 2245 6531-59 .276R EPA-FM59Q .360 GFWL59-AHS-USA .360 SNS-59QS-NS CFS-59-SUV .360 EZF-59 SPP-59-0C1 
Shield 2247 AMF-59S .360 CFS-59-SU .360 

2274 

6 Series 
60% 2360 6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Braid 2364 AMF-6S .360 CFS-56-SU .360 

2386 

90% 2560 6531-6 .325R EPA-FM06Q .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Braid 2564 AMF-6S .360 CFS-56-SU .360 

2586 

Tri- (53%) 2622 6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Shield 2623 AMF-6S .360 CFS-56-SU .360 

2624 

(80%) 2627 6531-6 .325R EPA-FM060 .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
2628 AMF-6S .360 CFS-56-SU .360 
2629 

Quad- 2260 6531-6 .325R EPA-FM06Q .360 GFWL6-AHS-USA .360 SNS-60S-NS CFS-56-SUV .360 EZF-6 SPP-6-00 
Shield 2264 AMF-6S .360 CFS-56-SU .360 

2286 

Sealed F-Fittings 

6 Series 
60% 
Braid 

F660BV 
F660BVM 
F660BEF 

6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS 
AMF-6S .360 

CFS-56-SUV 
CFS-56-SU 

.360 

.360 
EZF-6 SPP-6-0 

90,/o 
Braid 

F690BV 
F690BVM 
F690BEF 

6531-6 .325R EPA-FM06Q .360 GFWL6-AHS-USA .360 SNS-6-NS 
AMF-6S .360 

CFS-56-SUV 
CFS-56-SU 

.360 

.360 
EZF-6 SPP-6-0 

Tri- (60%) 
Shield 

F6TSV 
F6TSVM 

6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS 
AMF-6S .360 

CFS-56-SUV 
CFS-56-SU 

.360 

.360 
EZF-6 SPP-8-0 

Quad- 
Shield 

F6SSV 
F6SSVM 
F6SSEF 

6531-6 .325R EPA-FM06Q .360 GFWL6-AHS-USA .360 SNS-6QS-NS 
AMF-6S .360 

CFS-56-SUV 
CFS-56-SU 

.360 

.360 
EZF-6 SPP-6-00 
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TRILOGY 
59 Series 
Braid Part 

Coverage Number 

67,/o 5910 
Braid 5911 

5912 

95% 5960 
Braid 5961 

5962 

Tri- (67,/o) 5970 
Shield 5971 

5972 

(95%) 5990 
5991 
5992 

Quad- 5950 
Shield 5951 

5952 

Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). 
Environmentally 

May require special cable prep dimensions and/or tools. 

Amphenol CabeIcon Gilbert LRC PPC Raychem Stirling 

Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Crimp Fitting Fitting 

6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM59Q .360 GFWL59-AlS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM59R .360 GFWL59-AHS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM59Q .360 GFWL59-AHS-USA .360 SNS-59-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-0 

6531-59 .276R EPA-FM590 .360 GFWL59-AHS-USA .360 SNS-59QS-NS 
AMF-59S .360 

CFS-59-SUV 
CFS-59-SU 

.360 

.360 
EZF-59 SPP-59-00 

I
n
d
o
o
r
 F
-F

it
ti

ng
s 

BELDEN 
59 Series 

Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). 

May require special cable prep dimen-

sions and/or tools. Serie 
Braid 

Coverage 

Part 

No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

67% 9104 PNL 59 QUIK- EZ Twist-
Braid 9105 LOK 59 59-S/T 

9067 

95% 9108 PNL 59 QUIK- EZ Twist-
Braid 9109 LOK 590 59-SIT 

Tri- (67%) 9050 PNL 59 QUIK- EZ Twist-
Shield 9110 LOK 59 59-SIT 

9111 

(77%) 9052 PNL 59 QUIK- EZ Twist-
9053 LOK 59 59-S/T 
9063 

Quad- 1186A PNL 59 QUIK- EZ Twist-
Shield 1187A LOK 590 59-SIT 

1188A 

Braid 

Coverage 

Part 

No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

61% 9116 PNL 6 QUIK- EZ Twist-
Braid 9117 LOK 6 6-S/T 

9066 

90% 1530A PNL 6 QUIK- EZ Twist-
Braid 1531A LOK 60 6-S/T 

1532A 

Tri- (61%) 9118 PNL 6 QUIK- EZ Twist-
Shield 9119 LOK 6 6-S/T 

(77%) 9058 PNL 6 QUIK- EZ Twist-
9059 LOK 6 6-SIT 
9062 

Quad- 1189A PNL 6 QUIK- EZ Twist-
Shield 1190A LOK 60 6-S/T 

1191A 

COMM/SCOPE Foam Dielectric, APA Bonded Foil Tape, includes CATVX and CATV (UL). 

May require special cable prep dimen-
59 Series sions and/or tools. 

Braid Part 

Coverage No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

67,/o 
Braid 

F5967BV 
F5967BVM 
F5967BEF 

PNL 59 QUIK-
LOK 59 

EZ Twist-
59-S/T 

95% 
Braid 

F5995BV 
F5995BVM 
F5995BEF 

PNL 59 QUIK-
LOK 590 

EZ Twist-
59-S/T 

Tri- (67,/o) F59TSV 
Shield F59TSVM 

PNL 59 QUIK-
LOK 59 

EZ Twist-
59-S/T 

Quad- F59SSV 
Shield F59SSVM 

F59SSEF 

PNL 59 QUIK-
LOK 590 

EZ Twist-
59-Q 

6 Series 
Braid Part 

Coverage No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

60% 
Braid 

F660BV 
F660BVM 
F660BEF 

PNL 6 QUIK-
LOK 6 

EZ Twist-
6-S/T 

90,/o 
Braid 

F690BV 
F690BVM 
F690BEF 

PNL 6 QUIK-
LOK 60 

EZ Twist-
6-S/T 

Tri- (60 ,/o) F6TSV 
Shield F6TSVM 

PNL 6 QUIK-
LOK 6 

EZ Twist-
6-SIT 

Quad- F6SSV 
Shield F6SSVM 

F6SSEF 

PNL 6 QUIK-
LOK 60 

EZ Twist-
6-S/T 
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Sealed F-Fittings 
6 Series 
60% 6000 6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Braid 6001 AMF-6S .360 CES-56-SU .360 

6002 

90% 6060 6531-6 .325R EPA-FM060 .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Braid 6061 AMF-6S .360 CFS-56-SU .360 

6062 

Tri- (60%) 6070 6531-6 .325R EPA-FMO6R .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
Shield 6071 AMF-6S .360 CFS-56-SU .360 

6072 

(90%) 6090 6531-6 .325R EPA-FM06Q .360 GFWL6-AHS-USA .360 SNS-6-NS CFS-56-SUV .360 EZF-6 SPP-6-0 
6091 AMF-6S .360 CFS-56-SU .360 
6092 

Quad- 6050 6531-6 .325R EPA-FM060 .360 GFWL6-AHS-USA .360 SNS-60S-NS CFS-56-SUV .360 EZF-6 SPP-6-00 
Shield 6051 AMF-6S .360 CFS-56-SU .360 

6052 

TIMES FIBER Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). 

May require special cable prep dimen-
59 Series sions and/or tools. 6 Series 
Braid 
Coverage 

Part 

No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

67% 2183 PNL 59 QUIK- EZ Twist-
Braid 2185 LOK 59 59-SIT 

2186 

95% 2545 PNL 59 QUIK- EZ Twist-
Braid 2547 LOK 590 59-S/T 

2574 

Tri- (53%) 2602 PNL 59 QUIK- EZ Twist-
Shield 2603 LOK 59 59-SIT 

2604 

(80%) 2607 PNL 59 QUIK-LOK EZ Twist-
2608 59 & 590 59-SIT 
2609 

Quad- 2245 PNL 59 QUIK- EZ Twist-
Shield 2247 LOK 590 59-0 

2274 

TRILOGY 
59 Series 
Braid Part 
Coverage No. 

Braid 
Coverage 

Part 

No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

60% 2360 PNL 6 QUIK- EZ Twist-
Braid 2364 LOK 6 6-SIT 

2386 

90% 2560 PNL 6 QUIK- EZ Twist-
Braid 2564 LOK 60 6-S/T 

2586 

Tri- (53%) 2622 PNL 6 OUIK- EZ Twist-
Shield 2623 LOK 6 6-SIT 

2624 

(80%) 2627 PNL 6 QUIK-LOK EZ Twist-
2628 6 & 60 6-S/T 
2629 

Quad- 2260 PNL 6 QUIK-LOK EZ Twist-
Shield 2264 LOK 60 6-0 

2286 

Foam Dielectric, APA Bonded Foil Tape, includes CATV (UL). 

May require special cable prep dimen-
sions and/or tools. 

LRC PPC Raychem 

Fitting Fitting Fitting 

67% 5910 
Braid 5911 

5912 

PNL 59 QUIK-
LOK 59 

EZ Twist-
59-S/T 

95% 
Braid 

5960 
5961 
5962 

PNL 59 QUIK-
LOK 590 

EZ Twist-
59-S/T 

Tri- (67%) 5970 
Shield 5971 

5972 

(95%) 5990 
5991 
5992 

PNL 59 QUIK-
LOK 59 

EZ Twist-
59-S/T 

PNL 59 QUIK-
LOK 590 

EZ Twist-
59-S/T 

6 Series 
Braid Part 
Coverage No. 

LRC PPC Raychem 

Fitting Fitting Fitting 

60% 6000 
Braid 6001 

6002 

PNL 6 QUIK-
LOK 6 

EZ Twist-
6-SIT 

90% 6060 
Braid 6061 
6062 

PNL 6 QUIK-
LOK 60 

EZ Twist-
6-S/T 

Tri- (60%) 6070 
Shield 6071 

6072 

(90%) 6090 
6091 
6092 

PNL 6 QUIK-
LOK 6 

EZ Twist-
6-S/T 

PNL 6 QUIK-
LOK 60 

EZ Twist-
6-S/T 

Quad- 5950 PNL 59 QUIK- EZ Twist- Quad- 6050 
Shield 5951 LOK 590 9-S/T Shield 6051 

5952 6052 

PNL 6 QUIK-
LOK 60 

EZ Twist-
6-S/T 
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Hex Crimpers* 
Lemco 

Part 
Number 

Minor 
Hex Hex 

Ben Hughes/Cable Prep 
Major Part 
Hex Number 

Minor 
Hex Hex 

PPC 
Major Part 
Hex Number 

R-360 .360 HCT-116 .324 
R-731 .262 .324 .384 HCT-360 .068 
R-953 .324 .360 HCT-659 .262 
R-842 .324 .360 HCT-USA 
  HCT-611 .324 

LAC 
Part 
Number 

Minor 
Hex Hex 

Major 
Hex 

CT-596 .262 
HCT-60S .324 
CT-611-0S .360 
CT-2460 .324 

.324 

.360 

.470 

.360 

Gilbert 

HCT-660 .324 
HCT-986 .324 
HCT-669 .262 
HCT-775 .064/.096 
HCT-902 .100 

.472 

.360 

.324 

.360 

.410 

.384 

.360 
.324 .384 
.324 .384 
.324 .475 

Ripley/Cablematic 
Part 
Number 

Minor 
Hex Hex 

Minor 
Hex Hex 

Major 
Hex 

HCT-360-SUV .360 

Sargent/Rostra 
Part 
Number 

Minor 
Hex Hex 

Major 
Hex 

3150-CCT 
3152-CCT 
3154-CCT 
3350-CCT 
3354-CCT 

Major 4158-CCT 
Hex 6158-CCT 

CR-596-B .262 .324 
CR-596-0 .324 .384 
CR-596-OR .324 .384 
CR-596-11 .324 .410 
CR-596-0L2 .068 .324 .360 

.262 

.068 

.324 

.262 

.324 
.068/.100 
.068/.100 

.324 

.178 
.384 
.324 
.360 

.324 .384 
.360 

.324 .360 

.324 .360 

• Identify the fittings and hex crimp sizes you need, 
then find the appropriate tool from the above list. 

Part Minor Major CR-360 .360 

CR-596-QL .324 .360 
G-CRT-659 .262 .324 CR-596-0LR .324 .360 SCTE Number Hex Hex Hex CR-360-R .360 

G-CRT-660 .324 .384 CR-611-0 .324 .475 

  it  

G-CRT-804 .262 .324 .384 CR-611-02 .100 .324 .475 
G-CRT-986 .324 .360 CR-611-0L .324 .470 
G-CRT-USA .360 CR-775 .068/.100 .324 .384 

Interface 
Practices 
Subcommittee 

NOTICE OF DISCLAIMER 

The following manufacturers and the SCIE Interface Practices Subcommittee make no representation or warranty, expressed or implied with respect to the sufficiency, 
accuracy or utility of any information or opinion contained herein. The SCIE Interface Practices Subcommittee expressly advises that any use of or reliance on 
said information or opinion is at the risk of the user. The manufacturers and the SCIE Interface Practices Subcommittee shall not be liable for any damage or 
injury incurred by any person arising out of the sufficiency, accuracy or utility of any information or opinion herein. Transcription, duplication, reproduction or disclosure 
of this information without the inclusion of this notice is unauthorized. 

While the connectors listed are the manufacturers' recommendations based on various parameters such as pull strength, esthetics, ease of assembly and cable 
trim specifications, etc., it is not a negative recommendation if manufacturers and connectors are not included. This tabulation is a starting point for the proper 
selection of a cable and connector combination. 

When publishing data of this nature, problems of a remarkably short useful life occur almost immediately. Therefore the SCIE Interface Practices Subcommittee 
recommends contacting the appropriate manufacturer for the most current information available. Another way to determine an acceptable connector and cable 
combination is to send samples of the cable along with requirements to your connector supplier. 

Amphenol Corp.  (203) 743-9272 
Belden Electronic Wire and Cable  (800) 235-3362 
Ben Hughes/Cable Prep (800) 394-4046 
Cabelcon  (800) 829-4529 
Cablematic/Ripley Co. Inc (800) 528-8665 
Comm/Scope Inc (800) 982-1708 
Gilbert Engineering  (800) 528-0199 
Lemco Tool Corp.  (800) 233-8713 
LRC Electronics Inc (800) 332-8428 
Production Products Co. (800) 468-2288 
OF/Signal Vision  (714) 586-3196 
Raychem (415) 361-2288 
Sargent/Rostra Tool Co.  (203) 488-8665 
Stirling Connectors  (800) 285-3940 
Times Fiber Communications Inc (800) 677-2288 
Trilogy Communications Inc.  (800) 874-5649 
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Specializing in 

• Turn-Key • New Build • Rebuild • Fiber Optics 

,CABLE TVCedukes, 

James R. Daversa • Owner 

433 Walker Road • Chambersburg, PA 17201 
(717) 261-1002 • Fax: (717) 261-1020 

BRIDGEPOINT 

COMMUNICATIONS INC 

Coax and Fiber Construction 
Full Installation Services 

Subscriber Audits and Sales 

(214) 617-8888 
DALLAS, TEXAS 

INFRARED STATUS MONITORING 
STOP CLIMBING POLES! 

• Low Cost 
• No Reverse needed 
• High and Low Levels 
• AC and DC Voltages 
• Temperature 

• Standby Power Supplies 
• Trunk Amplifiers 
• Stores 1000 readings 
• Download to IBM 
• Data base compatible 

Call for FREE Video demo 

CABLEWARE ELECTRONICS 
(702) 641-4405 • Fax: (702) 641-4425 

*met eceteettet 

CATV REPAIR 
8 0 - 6 7 7 - 5 2 5 5 

LEMCO 

CALL FOR YOUR CATALOG 

800-233-8713 
THE 

TOOLS 
OF THE 

TRADE 

CABLE SYSTEM 
SURVEY CO. SCTE Member 

Mapping • Design • As-13uill • CAD & Drafting Services 

Let Us Map & Design 
Your Fiber Upgrade A 

126 W. Michigan Ave. • Marshall, MI 49068 
(616) 781-3455 • FAX (616) 781-5177 

• 

MI1111111 

OMMERCIAL ELECTRONICS & SUPPLY 

Your complete electronics source 

HYBRIDS • SEMICONDUCTORS • WIRE • CABLE 

FUSES • CONNECTORS • HAND TOOLS 

TRANSFORMERS • SURGE PROTECTORS 
UNINTERRUPTIBLE POWER SUPPLIES 

800-247-5883 
VISA 

MULTIMETERS 
AND OTHER 

TEST INSTRUMENTS 

" vie 

A Division of CEI 

FCC PROOF OF PERFORMANCE TESTING 

P.O. Box 244 
Yankton, S.D. 57078 

(605) 426-6140 

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 

800-292-0126 

"AutoCAD" 
0 CATV ENGINEERING SOFTWARE 

• Functional and Fast 

• NO Third Party Software or Database RoquIred 

• Easy to Learn and Use - On Screen Help 

• Fully Documented - Free Phone Support 

• Production tested - Save Time and SU 

"AutoTOOLS" - 25 CATV 

Automated scaleng 

Batch entity editing/deleting 

oriented drafting utilities including... 

Block counting lwrattebute letters) 

Numeric text and attribute totaling 

Block modifying swapping 

Complex building and 

cul-de-sac creation 

Batch text revisions 

Convenient layer control 

Street centerline measuring 

Attribute resequencing 
Auto purging 

Much more... 

"AutoPOWER" - CAD based power system designer which... 
Drafts complete power supply schematics in minutes. 
Allows creation of unlimited number of specification files. 
Quickly calculates station voltages, line currents, and P.S. demand. 
Maintains schematic data base in condensed ASCII ".PWR" files. 
Prints "A" size schematics for engineering and tech departments. 

Features pop-down menus and dialog boxes for ease-of-use. 
Performs "what-ir power studies in seconds $799 

Additional Titles 
"AutoBOM" 
"AutoAddress" 
"AutoForms" 
"AutoTree" 

CommCAD Corporation 
31630 Railroad Canyon Road Suite 1 

Canyon Lake, California 92587 
(800) 261-5240 65 
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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 

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 USA 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Belden 
Times 

Comm/Scope 
lntercomp 

M.11 41.111. AIMP. CAD 
9 Itob DRAFTING 
OM 4111311P 41•1111 SERVICES,INC. 

• Base Mapping 

• Strand Mapping 

• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & I-57, Central Plaza 
Ashkum, IL 60911 

• As-Built Mapping 

• System Design 

• System Walkout 

Specializing in high volume precision drafting. 

"Quality service for all your 
cable drafting and design needs." 

Call for literature. 

SCTE 

Member 

Inc. ENGINEERING 

DRAFTING & DESIGN 
Integrated Network Services, Inc. 

• Consulting 
• Base & Strand Mapping 
• As-Built Mapping 
• Design & CADD Drafting 
• Xact Software 
• Novell Authorized 
• Premise Wiring 

INS offers a complete 
service package utilizing 

today's technology 
to provide customized 
solutions at prices to 

fit your budget. 

NETWORK SPECIALISTS 

SCTE Member Contact: Bruce Lane 404-552-0309 

1325 Northmeadow Pkwy., Suite 110, Roswell, GA 30076 

"Video Posterh'TM Page Generator 8L Controller 
MAC & IBM Modem Accesstode CelebratQ! O RAMX 

Local Weather 
Video I 
Cable l= 
supplied i °""6 et e 

-Temp:85 F Humidity 35% 
- Wind from SW 0 5 MPH 

 I re à HBO Baro Pressure 29.3 HG. 

Graphics, Logos, Low cost ads 
backed 

,i(\ clock 
-BCLIe 

I 9 

--. Update remotely via any computer! 

Scrolling messages... 
12:24:30 THURSDAY 3:21:94 ,., 

Infra-Red Remote 
VCR Control 

Basic system: $529.90 inc 
VHS instructional video, cable 

Logos can display 
on Video Poster'. 

RAMX & C64 
& manuals 

Hi-Res fonts, Video Page & Character Generator *Store more than 600 pages Logos & 
pictures on RAMX cartridge •16 colors, variable fonts, Crawl, Flash, Special effects *Two 
240 Itr.) crawls per page *Accurate real time clock & date • Restores & displays pages, 
ime & date even if power fails! Low cost CM computer (NTSC + Ch. 3/4 RF out) *100 Time 
, & date control commands Infra-red controls up to 8 VCR's • Program Video Postern., 
i using IBM or MAC via modem Control external relays • Video Poster,. Instructions on 
VHS tape • Ask about MAC & IBM Video Poster.' page design program "MACP" $179.95 

M..e1 rice s. . e . Call for Demo tape 

RAMX $349.95 
C64 $179.95 
• Modem $ 89.95 
IICLK $ 69.95 
I'K8 $179.95 
W X 1 $189.95 
WSDM $279.95 
RAIN $249.95 
1541 $189.95 
TSP1 $379.95 
DVM2 $379.95 

Video Poster..; 600 page Battery backed RAM-disk, 
Refurbished computer, with power supply (I year warranty 
1200 baud Hayes modem for remote page transfer 
Battery clock (with RAM) restores time & date if power 
Controls 8 relays + DVM2; "WX1 & WSDM "+ IR inputs 
Temp.+Ilumidity ; WXIB $249.95 inc. barometric pres. 
Anamometor Wind speed and direction; (Req. PK8) 
Rain gauge daily, yearly total s in .01" increments 
Disk drive; unlimited back up for RAMX 
Text-to-speech computer voice message each screen. 
Page controlled Digital audio;10 messages, 2 min. 

cables & manual 
all products) 

Options 
fails _ _ ...,.., 

i  — -.. 
. _.I i  

.: 
L .. â 

UPSI $279.95 Uninterruptible power with 5 hour batteries 

NEW A. . • • - • • . . . . • .hics 
,iMultiple Graphics & Hi res photos display on all pages 
JCreate flash, crawl text with photo graphics display pages 
Alemote control and page insertion via Macintosh 
\Works with all new A/V Macs or NTSC display adapters 
'/Features all MAC fonts and 256 NTSC color resolution 
Model "MACP" Video Postern' for Macintosh $495.00 

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984 
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*C0 

(5) Telsta T40 Placer Units In Stock From $8,000 
(15) Telsta-Versilift 1 'I'on Buckets In Stock From $4,000 

(13) Digger Derricks Etc. 

(130) Specialized Trucks In Stock Call For Price List: 
(215) 721-4444 

Fax: (215) 721-4350 

Opdyke Inc. 
Truck & 

Equipment Sales 
3123 Bethlehem Pike 
Hatfield, PA 19440 

USA 

NATIONWIDE TOWER COMPANY 
COMMUNICATIONS TOWER CONTRACTOR 

Erections • Dismantles • Antenna • Relamp 

Ultrasound • Structural Analysis • Paint 

Inspections • Reguy • Engineering ? 

P.O. Box 130 Poole, KY 42444-0130 

Phone (502) 533-6600 • Fax (502) 533-0044 

24 Hour Emergency Service Available 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 

only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dickel Conununicatons Co. 
5208 East Hanhury St./ Long Beach, (7A 90808 

• Character 
Generators 

• VCR Controllers 
• Video Switches 

• Custom Hardware 
and Soliware 

FAX 319-496-4716 
Tel. 319-496-0674 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  

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

ID COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

CABLE CONSTRUCTORS, INC. 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 



CABLE DISTRIBUTORS CO. 

SA 8550 

FOR SALE: OAK M38B'S 
HAMLIN MCC 
3000/as is 

Used & refurbished line gear and headend equipment 

SURPLUS LINE GEAR 
WANTED: HEADEND EQUIPMENT 

CONVERTERS 

US PHONE 1-800-554-1215 
US FAX 1-818-709-7565 

Experienced 
Supervisors and Project 

Managers 
for contracts in 

TX, AZ, TN, HI, NE. 

Also experienced: 
Aerial Subcontractors 

Underground Subcontractors 
Splicers • Installers 

BRIDGEPOINT 

COMMUNICATIONS INC 
214-617-8888 • 214-617-5615 Fax 

DOI/GMT / SOLD / SERVICED 
G. I. VideoCipher II 
Mag. 5-330 Trunk 
Jerrold SJ Trunk 301 
Jerrold SJ Trunk 400 
Magnavox 5LE330 
SA Slirnline 450 Trunk 
SA 8525 w/ Remote 
Pioneer BC-2002/2 

- $299 I Standard 24 PC - $225 
- $299 N SA 330 Trunk - $199 
- $199 Syl/Tex 2000 Trunk - $199 
- $299 , Jerrold JLE-400 - $ 85 
- $ 85 :-: Jerrold SJ 450 Trunk - $435 
- $435 ' Jerrold SLE/SLR - $ 19 
- $ 25 0  Hamlin CRX - $ 12 
- $1.99 C Tocom 5503-A - $ 40 

Assorted Taps - $1.50 K C-Cor 450 LE NEW - $175 
MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST 

,ALUILISÁ 
1114E -ireleie/CF IIVIV.4 WE SELZ! SINCE / 98'2 

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

fl‘ INC. (610) 279-8000 • 800-WT ARENA • FAX 279-5805 

E 
LEE ENTERPRISE 
A Division of Diamond W Investments, Inc. 

623 4th STREET • P.O. BOX 590 • DESHLER, NEBRASKA 68340 

DOWNSIZE VCII CHASSIS KIT ... $ 99.50 
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* 
VCRS UPGRADE OR EXCHANGE ... $ 325.00* 
VCII WHITE LABEL FOR SALE ... $ 249.00 

Female Business Enterprise • Complete Cable Repair Facility 

MODULATOR REPAIR ... $ 58.50* 
PROCESSOR REPAIR ... $ 58.00* 
RECEIVER REPAIR ... $ 58.50* 

1-800-551-0096 
Return shipping and minor parts included in price 

New & e Remanufactured 
*Converters 

• Line Extenders 
*Trunk Amps 

• Headend Equipment 
*Addressable Systems 

Sales & Service Guaranteed Throughout 
North America • Mexico • South America 

CABLE LINK INC. 
280 Cozzins St. • Columbus, OH. 43215 

USA Ph: (614) 221-3131 • Fax: (614) 222-0581 

WE SELL SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (2 0 8) 683-2797 

(2 0 8) 6 8 3-201 9 
Fax: (208) 6 83-2 374 

Sylvania - Trunk Loaded 300/330 
265 available @ $65 

Sylvania - Line Extenders 300/330 
855 available @ $40 

Quantity Only 

Main Line Equipment, Inc. 

TROUBLE WITH POSITIVE 
TRAPPING - POOR PICTURE 

QUALITY 
We Offer 

"THE CORRECTOR" 
Which 

RESTORES THE NATURAL 
PICTURE CLARITY 

1-800-444-2288 • FAX 310-715-6695 
Los Angeles, California 

UP TO 25% ON 

BATTERIES 
Designed Specifically for Cable TV 

Standby Power Supplies 

SWID SALES CORP. 

PO Box 582 Northbrook, IL 60065 
Phone: 708-205-9191 
Fax: 312-478-2444 

FM Microwave 
Spares & Repairs 

By 
CommSpec 

L] Complete "G, H, BX & X 
Line' Repairs & Retunes 

Ill New Replacement Power 
Supplies & Harnesses 
Channel Flters & Waveguide 
Branching 

I Used Equipment Purchased & 
Sold 

Field & Training Services 
Available 

Don Sicard 
TEL (508) 373-0657 

FAX (508) 374-0154 

CommSpec 
6 Tyler Park 

P.O. Box 968 
Haverhill, MA 01831 USA 

TM =   

— 
INTERNATIONAL 

10 Years in Equipment Repairs! 

We Provide: 
• Warranteed reconditioning of line, 
headend and test equipment 

• Precise calibration of test equipment 
and meters 

• ALpha manufacturer warranty repairs 
• Extensive bench testing for FCC 
compliance 

• Accurate channel and pilot changes 
• Computerized buy/sell surplus 

inventory locator system 

Phone: (800) 382-2723 
FAX: (518) 382-8452 

dB-tronics 
Cable Television Equipment 

Sa Its Service Center 

.Check Us Out For 

Scientific 
Atlanta 
Parts & Services 

1,1 Discounts on Genuine Parts 

„/ Up/Down & Module Repair 

al 450 & 550 MHz Equalizers 

▪ Inband Converter Repair 

CALL OR FAX US FIRST 

Call About Our 

Telephone: 803-574-0155 
USA Toll Free: 800-356-2730 

Fax: 803-574-0383 

dB-tronics, Inc. 
/45 Tradd Street 

Spartanburg, SC 29301 

'Free Computer Offer USA 

«11110 
67 
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• System Audits 
• Direct Sales 
• Drop Replacements 

• M.D.V. Postwire and prewire 

(203) 953-3770 

(203) 546-1055 

1(800) 466-8168 
Fax (203) 953-3772 

• Installs 

• C.L.I. 
• As-Builts 

• Underground 

Contact: Ed Reynolds 
80 Vanderbilt Ave. • West Hartford, CT 06110 
110 Goodwin Rd. • Canterbury, CT 06331 

DESIGN 
EXTENDER 
THE M APPING INNOVATORS 

A Division of GIA Intentional 
Strand Mapping 
As Built Mapping 
Rebuild Mapping 
Fiber Optic Routing 
MDU Surveys 

Est. 1982 

FTF-FTSA Design 
Fiber Optic Design 
Lode Data - AutoCad 
Lynx, Focus, CableView 
Microstation (DGN) Experts 

Map Digitizing File Conversions DWG - DGN - DXF 
System Design CAD System Sales & Training 

425 Woods Mill Rel. South Ste. 349 Town & Country, Mo. 63017 
Phone: 314-579-4627 or 800-875-8786 : 314-579-4628 

Professional 
Technical Services, Inc. 

Since 1986 

An Engineering Services Company dedicated to: 

• Sweep - Balance - Proof 
• CALAN Equipped 

• Computerized Reporting 
• Electronic Upgrades - Resplice 

• Splicing & Activation 
• System Maintenance and Repair 

• Technical Services 

Cincinnati, Ohio 800-457-4569 

Commercial Spun Aluminum Antennas 
AZ/EL POLAR, HORIZON & DUAL AXIS MOUNTS 

SIZES 

3 meter 10' 

3.3 meter 11' 
3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 

(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 

Phone (608) 326-8406 

Fax (608) 326-4233 

DON'T GAMBLE ON 
CONVERTER REPAIR! 
HAVE IT REBUILT BY 

CaltelleShoppe 
inc. 

DOESN'T YOUR CABLE SYSTEM DESERVE THE 
CABLESHOPPE DIFFERENCE! 

CALL NOW! (518) 489-2100 
ALBANY N.Y. AND VISTA CA 

THE CABLESHOPPE 
Mandatory Upgrades YES! 
(meet or exceed OEM specs) 
Free Pick-up and Delivery YES! 
2 week Turn Around YES! 
Flat Rate Billing YES! 
(most models) 
One Year Warranty YES! 
(on most models) 
Refresh NVM's (SA units) 
Refresh Braindeads 
(DP5 through DPBB-7) 
Rebuild SA 8570,90 and 8600's YES! 
Barcode Adressable Units YES! 
Line Equipment Repair YES! 
Sells Rebuilt Converters YES! 
Buys Your Obsolete Equipment YES! 

YES! 
YES! 

THE OTHER GUYS 
Sorry! 

Sorry! 
Well, we'll try. 
Yes! Plus parts. 

Are you kidding!! 

Do what? 
What's that? 

Sorry can't do 'em 
Maybe. 
Can you afford it? 
Sometimes. 
It depends. 

CONTRACT INSTALLERS,INC. 
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 MONTIE FISCHER 
P.O. Box 1564 P.O. Box 1058 

Appleton, Wisconson 54913-1564 Fort Walton Beach, Florida 32549-1058 
(414) 582-7087 • Fax (414) 528-7528 (904) 651-5154 

Quality Cable & Electronics Inc. 
1950 N.W. 44TH Street Pompano Beach, Florida 33064 

Ille(la CI ETRONUSIMC. "BLE 

CONVERTERS 
HEADENDS 
DROP MATERIAL 
LINE EQUIPMENT 

New / Used 
All Equipment / Competitive Prices 

Phone: 305.978.8845 Fax: 3050978.8831 
Call or Fa \ us today with your request! 
Credit terms aval labio upon approval 

REPRINTS 
Communications • Visibility • Knowledge • Information 

Reprints work for you! 

For more information call Marla Sullivan at (303) 839-1565 



Fishel Technologies 
Division of the Fishel Company 

• CATV Design 

• CATV Drafting 

• Turnkey • As-built 
Projects Mapping 

Lode Data 

• Strand 
Mapping 

AutoCAD VersaCAD 

1-800-347-4351 

1810 Arlingate Ln., Columbus, OH. 43228 

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 

M. VISA 

We Buy - Wanted: ALL BRANDS 
YOUR USED OR EXCESS EQUIPMENT 

Fax your used/excess list 
(USA) 909-272-2360 Fax: 909-272-3032 

Call 

Rebekah Markheim 
at Communications Technology 

(303) 839-1565 
— mention ad #CT 195 

and receive a special discount  
for the 

January Business Directory ads. 

Main Line Equipment, Inc. 
National Distributor for Pathmaker 
Large Stocks of Jerrold & Magnavox 

330/450 Line Gear 

WE BUY: 
Used converters & used line gear 

WE SELL: 
Refurbished converters & line gear 

WE REPAIR: 
Converters & line gear for cable systems 

AT ALL REASONABLE PRICES 
1-800-444-2288 • FAX 310-715-6695 

Los Angeles, California 

TEST EQUIPMENT 
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems, 

TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment. 
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard. 

SATELLITE ANTENNAS 
Used Scientific Atlanta, Andrews, Vertex, RSI and others. 7 meter and up. 

PTL Cable Services Inc. USA • Phone (407) 747-3647 • Fax (407) 575-4635 
BUY-SELL-TRADE 

  • 

rndustry 
Service 
Since 
1966 

Roc KY MOUNTAIN 
JUMPER CABLES 
P.O. Box 9707 • Helena, MT. 59604 

Custom Made 
Jumper Assemblies 

All Brands Fittings/Cable 
• F Male • RG - 59 
• F Female • RG - 56 
• BNC • RG - 11 
• PL • Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 
of construction. Our quality control insures you of the lowest RF leakage possibe. 

Call for pricing and free sample. (406) 458-6563 

çkDJONESuRaus 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 

LISA • 16191 757-3008 • Fax (619) 757-4048 

FREE 4 4 pg Catalog & 80 Audio/Video Applic. 
pwnsopg.. SSO PRODUCTS 

• PNONO, MC, 

TRANS, ACM. 

OCCO ,CO. 

,1.in./16-ovt Video/Audio. . 

• ;Si: vt'eunat 
Video Audio Dist Ample. 
RGS-Sync Diet. Ample. Routing Seritchm ‘e• 

0 
OPAPAP LABS INC (213) 
1033 N Sycamore Av LOS ANGELES CA, 90038 

934-3566 

Dakota Design 
(605) 364-7363 

• Design • Drafting • As-Builts 
• Map Management 

Dan Schieffer 
Route 1 Box 33 Utica, SD 57067 

Emergency Alert 
Systems 

By 

IdEA/ONiCS 

Up to 90 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
Video units also available 

(701) 786-3904 

Fax: (701) 786-4294 



Wanted! 

Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (601) 374-5832 
Fax: (601) 374-2198 

FIELD MANAGER 
• Cable Background Required 

• Must Be Computer Literate 

• Self Starter & Dependable 

  SERVICES 
CT 

Box RM 

Peter 
SCTE 

Sustaining 
Member 

FroehFroehlich & Co. lich 
search 

P.O. Box 339 Weatherford, TX 76086 

(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 
Positions Available 

Nationwide. 
Call or Write. Fees Paid. 

COMPLETE CONSULTATION 
AND STAFFING 

FOR CATV AND WIRELESS 
CABLE OPERATIONS 

Management 
Marketing • Engineering 

JIM CAHOON 
Cable Operations and Engineering 

Since 1966 

7100 East Belleview, #102 
Denver, CO. 80111 USA 

INTERNATIONAL INQUIRIES 
Ph: (303) 779-8890 
Fx: (303) 779-8139 

CATV BROADCAST 
PERSONNEL SERVICES 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
• Technicians • Engineers • Managers • Sales 

Send resume with salary requirement to address below. 
Employer Inquiries Invited. 

Communication Resources  
The Communication Personnel Specialists 
P.O. Box 141397 • Cincinnati, OH 45250 
606-4914410 / FAX 606-491-4340_4 

WORK RICH — CASH POOR? 

CONTRACTORS - you need immediate payment 

to meet obligations and take on new work. 

Your MS0 or prime contractor pays your invoices in 45-60 days. 
Your banker does not understand your business. 

CABLEFACTORS will pay you cash for your invoices 

and collect payment from the MS0 or prime. 

If you are a CATV contractor, call today for more information! 

CABLEFACTORS 

a lit moo, AAILRICAN FACIY1RS (;R(11P 

457 North Harrison Street • Suite 100 
Princeton, New Jersey 08540 

Tel: 609-924-9394 • Pal: 609-924-3935 

David Cheeseman 

HELP US BUILD 
TOMORROW'S 
NETWORK 
We are a major International Telecommunications Corporation estab-
lishing an exciting new communications development based in the 
Denver area. We will require several engineers, system designers, and 
systems drafters with experience in development and implementation 
of broadband networks. 

Senior Engineering Executive 
This senior role requires broad experience in cable television including 
system architecture design. Good communication and managerial skills 
and an entrepreneurial spirit mandatory. Will manage an aggressive 
new division, with responsibility for all phases of operation. 

Broadband System Design Engineer 
Seek candidates with at least two years experience specifying and 
supervising the design of hybrid fiber-coaxial distribution plants. 
Familiarity with a variety of architectures and equipment a plus as is 
experience with computer-aided drafting and design systems. 
Experience working with field/construction crews very desirable. 

System Designers 
Positions require one year minimum experience designing hybrid 
fiber-coax distribution systems, two years minimum experience 
doing coax system design using computer-aided design tools. 

CAD-Experienced Drafters 
Must have two years minimum experience in CATV design, one year 
minimum using CAD system. 

Are you up to the challenge? Send your resume to: Dept. ITC/CT 
PO. Box 9581, McLean, VA 22102-0581. EOE 



TOU (, I I TOTE TOTE LITE 

ADDRESS THE BASICS 

IMPROVE OPERATIONS 

REDUCE EXPENSES 

INCREASE REVENUE 

CABLE RESOURCES INC. 

BIG BUCKS 
Converters and line equipment are worth a 

ton of money. Besides the fact that each truck 

carries thousands of dollars worth of equip-

ment that you payed for, think about the 

potential troubles you can eliminate with the 

revenue generator because of damaged 

equipment. Imagine the grief you can reduce 

for your customers for just pennies a day. 

And then there's image, I mean your 

potential customers look in most cable trucks 

and are not impressed, to say the least! 

"Image is everything", to coin a phrase. 

So, get on the phone, call Cable Resources 

at 800-537-9995 for information on original 

tools for cable operations. Containers for 

converters and shelving systems for your line 

equipment. In your trucks, warehouses and 

customer service centers; protect, control and 

present. It's smart business! 

CONVERTER BASKET 

800-537-9995 
Sales and Service 

AMPLI/GUARD 

LOCKBOX REMOTE LITE'' 

0 1994. Cable Resources Inc 

Cable Resources Inc 
8.5M Hoffman Lane 
Island., NY 11722 
516.234-1411 

Reader Service Number 59 



PRODUCT NEWS NI 

Test set 
Noyes Fiber Systems introduced the 

Model OLTS 3-1 full-featured optical 
loss test set. The unit is designed to be a 
rugged, reliable, portable test instrument 
providing simple yet accurate loss mea-
surements at 850 and 1,300 nm. While 
primarily for multimode systems, the unit 
will measure single-mode networks up 
to 10 miles (16 km). 

Features include storage of 250 loss 
readings per wavelength, tone (2 kHz mod-
ulation and detection for fiber identifica-
tion), automatic wavelength identification. 
auto-zero reference setting, backlit display, 
rechargeable NiCad battery operation and 
software for viewing loss data, editing infor-
mation headers and printing loss reports. 
Reader service #208 

PAL monitor 
Tektronix Inc. introduced the WFM91 

hand-held waveform/vector/picture/ 
audio monitor, a PAL version of the 
WFM90 NTSC monitor. The newest 
member of the company's line of low-
cost, hand-held products is designed for 
audio and PAL video monitoring in field 
applications. The company says it is the 
only PAL instrument to combine the dis-
play capabilities of four TV instruments in 
a single palmtop unit: color picture moni-
tor, waveform monitor, vectorscope and 
voltage vs. time audio monitor. 
A four-inch diagonal color thin film 

transistor LCD provides a full-screen dis-
play of any of the four monitor display 
modes, which are accessed through a 
simple keypad and menus. Additionally, 
the waveform, vector or audio displays 
can be cut into a corner of the display for 
simultaneous viewing. 

To identify amplitude and timing prob-
lems, the unit's waveform monitor mode 
provides the functionality of a basic, sin-

gle-input waveform monitor: X1 and X5 
vertical gain; 1H, 2H and 2F sweep rates; 
vertical and horizontal positioning; and a 
luminance filter. To simplify identification 
of signals with excessive gain, an ampli-
tude alarm changes the waveform's color 
when the signal exceeds 100% IRE. An 
external reference input is included for 
making system timing adjustments. 

The vectorscope display mode allows 
complete adjustment and evaluation of a 
video signal's color parameters. Simple 
on-screen menus provide access to the 
controls most commonly used on a vec-
torscope: X1, X5 or variable gain; color 
bar amplitudes of 75 or 100%; and a 360° 
phase shifter. 

Audio setup and monitoring in the field 
are simplified by the unit's monaural audio 
display, which features variable reference 
level settings. A built-in headphone jack 
and an XLR input connector let the user 
listen to program audio and perform quick 
microphone checks. When teamed with 
the company's TSG95 NTSC/PAL test 
signal generator, the unit can quickly iso-
late video distribution system problems in 
the field or studio. The unit is powered by 
six alkaline C cells, a 12 volt AC adapter or 
an optional NiCad battery pack. 
Reader service #180 

Lapping film 
Fiber Optic Center Inc. introduced a 

0.3 micron calcined alumina lapping film 
for machine or hand final polish of multi-
mode connectors. Particle size distribu-
tion is tightly controlled through a combi-
nation of purified alumina deposited with 
a proprietary binding material and coat-
ing process. Bare fibers and connectors 
exhibit mirror finishes on visual inspec-
tion and improved attenuation test re-
sults. 

Applications include termination of 
connectors with all standard ferrule ma-
terials (zirconia, alumina, metal and 
plastic), as well as bare fibers. The cal-
cined alumina is particularly effective in 
polishing large core fibers up to 1 mm. 
Film is in stock with and without adhe-
sive (PSA) backing in 4-, 5- and 8-inch 
discs, and rectangular sheets of 3 x 6, 
3 x 8 and 9 x 11 inches. Other sizes are 
available. 
Reader service #203 

Duct rodders 
Condux International developed a 

full line of duct rodders that combine 

ease of operation with reliable perfor-
mance to increase efficiency of rod-
ding operations. Made of rugged 
steel, the cages are lightweight for 
easy handling in the field. They may 
be used in either a side or upright po-
sition. Cage sizes are matched to suit 
the rod ordered. All duct rods have a 
glass reinforced composite core sur-
rounded by a rugged polymer jacket. 

The Cobra rod is for heavy-duty ap-
plications such as long duct runs with 
multiple bends and sweeps. The 
Python rod is best suited for standard 
duct runs, with the Mini-Cobra de-
vised for smaller ducts and shorter 
runs. All three have excellent flexural 
strength, compressive strength, fa-
tigue resistance and memory. The 
company offers a variety of optional 
end fitting accessories for additional 
applications. 
Reader service #205 

Power meter 
RIFOCS Corp. introduced its new 

676RE 32-channel power meter. The 
product is said to offer 32 individual 
detectors, high measurement capaci-
ty, accuracy and flexibility. 

The power meter accepts SM fiber 
as well as MM fiber. It uses one detec-
tor individually per channel at 850, 
1,300 and 1,550 nm (780/850) cali-
brated. This is said to eliminate re-
peatability errors found in switched 
systems. 

All common power meter operating 
modes (dB, dBm, WATT, wavelength 
calibration) are available on each 
channel. Manual operation via key-
board or remote programmability via 
built-in GPIB interface make it highly 
integrated. A dynamic range of -75 
dBm to 3 dBm results in powerful per-
formance for a wide range of testing 
needs. 
Reader service #206 
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COMMUNICATIONS Return this card for Free Information • Free Subscription 
TECHNOLOGY 

November 1994 HM1 
Mail or Fax today 
to 413-637-4343 

The information at right must be completed to 
process your request. 

CI Yes, I wish to receive/continue to receive Communications Technology. D No 
Name  

Title  

Company  

Address  

City State Zip   

Phone Fax   

Signature Date  
(Signature and date required by U.S. Postal Service) 

Circle Numbers for Free Information 

1 27 53 79 105 131 
2 28 54 80 106 132 
3 29 55 81 107 133 
4 30 56 82 108 134 
5 31 57 83 109 135 
6 32 58 84 110 136 
7 33 59 85 111 137 
8 34 60 86 112 138 
9 35 61 87 113 139 
10 36 62 88 114 140 
11 37 63 89 115 141 
12 38 64 90 116 142 
13 39 65 91 117 143 
14 40 66 92 118 144 
15 41 67 93 119 145 
16 42 68 94 120 146 
17 43 69 95 121 147 
18 44 70 96 122 148 
19 45 71 97 123 149 
20 46 72 98 124 150 
21 47 73 99 125 151 
22 48 74 100 126 152 
23 49 75 101 127 153 
24 50 76 102 128 154 
25 51 77 103 129 155 
26 52 78 104 130 156 

157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 
213 
214 
125 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 

235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
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273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 

287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
927 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 

A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 _yes 
02. no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03. Independent Cable TV Syst. 
04.-  MS0 (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DBS Operator 
08. -- MDS, STV or LPTV Operator 
09. Microwave or Telephone Comp 
10. Commercial TV Broadcaster 
11. Cable TV Component 

Manufacturer 
12. Cable TV Investor 
13. Financial Institution, Broker, 

Consultant 
14. Law Firm or Govt. Agency 
15. Program Producer or Distnbutor 
16. Advertising Agency 
17. Educational TV Station. School, 

or Unary 
18. _ Other (please specify) 

C. Please check the 
category that best 
describes your job title: 

19. Corporate Management 
20. Management 
21. Programming 

Technical/Engineering 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

28. Sales/Marketing 
29. Other (please specify)._ 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

30. Amplrliers 
31. Antennas 

32 CATV Passive Equiliment H. In the next 12 months, 
includin Coaxial Cable what cable test & 

33 Cable Tools measurement equipment 
34 _ CAD Software, Mapping do you plan to buy? 
35 _ Commercial Insertion/ 70. Audio Test Equipment 

Character Generator 71. Cable Fault Locators 
36 Compression/Digital Equip. 72. Firer Optics Test Equipment 
37 _ Computer Equipment 73. Leakage Detection 
38 Connectors/Splitters 74. OTDRs 
39 _ Fleet Management 75. - Power Meters 
40 Headend Equipment 76. Signal Level Meters 
41 Interactive Software 77. Spectrum Analyzers 
42 Liçhtning Protection 78. Status Monitoring 
43 Vaults/Pedestals 79. System Bench Sweep 
44 MMDS Transmission Equipment 80. TDRs 
45 _ Microwave Equipment 81. Video Test Equipment 
46 Receivers and Modulators 
47 _ Safety Equipment I. What is your annual cable 
48 Satellite Equipment test a measurement 
49 - Subscriber/Addressable equipment expenditure? 

Security Equipment/ 82. up to $50.000 
Conveners/Remotes 83. $50,001 to $100,030 

50. Telephone/PCS Equipment 84. $100,001 to $250,000 
51. Power Suppls. (Batteries, etc.) 85. over $250.030 
52. Video Servers 

J. In the next 12 months, 
E. What is your annual cabl what cable services do 

equipment expenditure? you plan to buy? 
53. up to $50,000 86. Consultng(Brokerage Services 
54. $50001 to $100,000 87. Contracting Services 
55. $103,001 to $250.000 (Construction:Installation) 
56. over $250,003 88. _ Repair Services 

89. Technical Services/ Eng. Design 
F. In the next 12 months, 90. Training Services 

what fiber-optic equip-
ment do you plan to buy? K. What is your annual cable 

57. Fiber-Optic Amplifiers services expenditure? 
58. Fber-Optic Connectors 91. up to $50,003 
59. Fber-Optic Couplers/Splitters 92. $50,001 to $105,000 
60. Fber-Optic Splicers 93. _$105,001 to $250,000 
61. Firer-Optic Transmitter/Receiver 94. over $250.000 
62. Fber-Optic Patchcords/ Pigtails 
63. Flier-Optic Components L. Do you plan to rebuild/ 
64. Fber-Optic Cabie upgrade your system in: 
65. Fber-Optic Closures & Cabinets 95. 1 year 

96 _ more than 2 years 
G. What is your annual 

fiber-optic equipment 
expenditure? 

66 up to 550.000 
67. $50,001 to $100,000 
68 --$100.001 to $250,000 
69.  over $250.000 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. up lo10 Miles 
98. 11-30 miles 
99. 31 miles or more 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01 yes 
02 no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03. Independent Cable TV Syst. 
04. MSO (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DBS Operator 
08. MDS, STV or LPTV Operator 
09. Microwave or Telephone Comp 
10. Commercial TV Broadcaster 
11. -- Cable TV Component 

Manufacturer 
12. Cable TV Investor 
13. Financial Institution, Broker, 

Consultant 
14. Law Finn or Govt. Agency 
15. Program Producer or Distnbutor 
16. Advertising Agency 
17. Educational TV Station, School, 

or Library 
18. _ Other (please specify) 

C. Please check the 
category that best 
describes your job title: 

19. Corporate Management 
20. Management 
21. _ Programming 

Technical/Engineering 
22. Vice President 
23. Director 
24. Manager 
25. Engineer 
26. Technician 
27. Installer 

28. Sales/Marketing 
29. _ Other (please specify) 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

30. Amplrhers 
31. Antennas 

32. CAN Passive Equipment includ-
ing Coaxial Cable 

33. Cable Tools 
34. ---- CAD Software, Mappiig 
35. Commercial Insertion/ 

Character Generator 
36. Compression/Diçdal 
37. Computer Equipment 
38. Connectors/Splitters 
39. - Fleet Management 
40. Headend Equipment 
41. hiteractive Software 
42. Lightning Protection 
43. Vaults/Pedestals 
44. MMDS Transmission Equipment 
45. Microwave Equipment 
46. Receivers and Modulators 
47. Safety Equipment 
48. Satellite Equipment 
49. Subscrber/Addressable 

Security Equipment/ 
Converters/Remotes 

50. Telephone/PCS Equipment 
51. Power Suppts. (Batteries. etc ) 
52. - Video Servers 

E. What is your annual cable 
equipment expenditure? 

53. up to $50.000 
54. $50,001 to $100,000 
55. - $100,001 to $250,000 
56. over $250.000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. Fber-Optic Amplifiers 
58. Fber-Optic Connectors 
59. Fber-Optic Couplers/Splitters 
60. Fber-Optic Splicers 
61. Fber-Optic Transmitter/Receiver 
62. Fber-Optic Patchcords/ Pigtails 
63. Fber-Optic Components 
64. Fber-Optic Cable 
65. Fiber-Optic Closures & Cabinets 

G. What is your  
fiber-optic equipment 
expenditures? 

66. up to $50.000 
67. $50,001 to $100,000 
68. $100,001 to $250,000 
69. over $250000 

H. In the next 12 months, 
what cable test & 
measurement equipment 
do you plan to buy? 

70. Audio Test Equipment 
71. Cable Fault Locators 
72. Fixer Optics Test Equipment 
73. _ Leakage Detection 
74. OTDFts 
75. - Power Meter 
76. Signal Level Meters 
77. _ Spectrum Analyzers 
78. Status Monitoring 
79. _ System Bench Sweep 
80. TORs 
81. ---- Video Test Equipment 

I. What is your annual cable 
test & measurement 
equipment expenditure? 

82. up to $50,000 
83. $50,001 to $100,000 
84. 5100,001 to $250.000 
85. over $250.000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Consulting/Brokerage Services 
87. Contracting Services 

(Construction/Installation) 
88. Repair Services 
89. - Technical Services/ Eng. Design 
90. Training Services 

K. What is your I cable 
services expenditure? 

91. _ up to $50,000 
92. $50,031 to $100.000 
93. $100,001 to $250,000 
94. - over $250.000 

L. Do you plan to rebuild/ 
upgrade your system in: 

95. __ 1 year 
96 _ more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. up t010 miles 
98. 11-30 miles 
99. 31 miles or more 
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Communications • Visibility 
Knowledge • Information 

Reprints work for you! 
For more information call Marla Sullivan at (303) 839-1565 
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BOOKSHELF 

The following is a listing of some of the 
videotapes currently available by mail 
order through the Society of Cable 
Television Engineers. The prices listed 
are for SCTE members only. Nonmem-
bers must add 20% when ordering. 

SCTE Chapter Development Work-
shop — SCTE Director of Training 

Ralph Haimowitz discusses recom-
mended procedures for starting a local 
SCTE meeting group and offers tips he 
has used in presenting quality technical 
seminars to area technicians and engi-
neers. (30 min.) Order #T-1027, $20. 

tr Cable Preparation and Connector 
Installation — This three-pal presen-

IT COMES 
TO OPTICAL FIBER 
WE'VE GOTYOUR 
NUMBER. 

NOWHERE'S OURS. 
Cable TV technicians and engineers 

already know that C,orning's consistent and 
field-friendly fiber provides the industry's 

lowest splice loss numbers. 
Now, when it comes to timely information 

for cablenTfiber applications, here's the 
only number you'll need. 

Call the Coming 
Optical Fiber 

Information Center' 
800-525-2524. 

Ext. 554 
Everything you want to know 

about optical fiber. 
All from the most extensive fiber 

reference source in cable television. 

CORNING 
spece Corning. fiber:mu can count on. 

Reader Service Number 80 

tation, produced by Augat/LRC Elec-
tronics, discusses recommended 
practices for preparing the ends of 
coax and proper methods for the in-
stallation of cable connectors. (30 
min.) Order #T-1028, $35. 

ir Video and Audio Signals and Sys-
tems (BCT/E review course) — Cate-
gory II Curriculum Committee Chair-
man Paul Beeman presents this 
overview of this category. Emphasis is 
placed on audio and video terminology 
plus test and measurement proce-
dures. From Cable-Tec Expo '86. (1-
1/2 hrs.) Order #T-1029, $45. (Refer-
ence for BCT/E Category II) 

Note: The videotapes are in color and 
available in the 1/2-inch VHS format 
only. They 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 surface shipping charges within 
the continental U.S. only. Orders to 
Canada or Mexico: Please add $5 
(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South America: 
SCTE will invoice the recipient for ad-
ditional air or surface shipping 
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 in-
cluded in the continental U.S. All 
prices are in U.S. dollars. SCTE ac-
cepts MasterCard and Visa. To qualify 
for SCTE member prices, a valid 
SCTE identification number is re-
quired, or a complete membership ap-
plication with dues payment must ac-
company your order. Orders without 
full and proper payment will be re-
turned. Send orders to: SCTE, 669 
Exton Commons, Exton, PA 19341 or 
fax with credit card information to 
(610) 363-5898. 

Listings of other publications and 
videotapes available from the SCTE 
are included in the March 1994 issue 
of the Society newsletter, "Interval." 
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GOULD FIBER O PTICS 

PACKAGING GBREAKTHROU 
GlasSolderTM Technique is Strong, 
Moisture Resistant and Provides 
Greater Long Term Reliability. 

e\ *Woe \W 

,••••••• 

Gould's innovative 
GlasSolder" process makes a 
glass-to-glass bond between 
the optical fibers and a silica 
substrate. This bond demon-
strates greater reliability and 
stability in a variety of harsh 

environments. Couplers tested to 
the BellcoreTR-NWT- 001209 standard 

exhibit improved performance over an epoxy 
package in every test category. For more informa-
tion on the GlasSolder" Package call a Gould sales 

engineer at (800) 54-GOULD (4-6853). 

NE> Gown 
Fiber Optics 

Gould Electro s Inc. Fiber Optics Division • 1121 Benfield Boulevard • Millersville, MD 21108 • USA 
Phone: (410) 987-5600 • Fax: (410) 987-1201 

Reader Service Number 6 
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Super hard nail drives into 
wood, concrete, mortar or 
brick. 

CALENDAR  

November 
6-7: SCTE Old Dominion 

Chapter seminar, BCT/E Cat-
egory II, audio and video sig-
nals and systems review, 
headend and earth station re-
view, Installer and BCT/E 
exams to be administered, 
Holiday Inn, Richmond, VA. 
Contact Maggie Fitzgerald, 
(703) 248-3400. 
7-9: Society of Cable Televi-
sion Engineers Technology 
for Technicians Il Seminar 
hands-on technical training 
program for broadband indus-
try technicians and system en-
gineers, Nashville, TN. Con-
tact SCTE national headquar-
ters, (610) 363-6888. 
7-10: Philips Mobile Training 

Center, Syracuse, NY. Contact 
(800) 448-5171. 
7-10: Siecor fiber-optic train-
ing course, Hickory, NC. Con-

JIJI 41.114114 .1 
.1.11.11./ AA./ 

J.M.141.11JJ 

tact (800) 743-2671, ext. 5539 
or 5560. 
8: SCTE Cascade Range 
Chapter meeting. Contact Cyn-
thia Stokes, (503) 230-2099. 
8: SCTE Central Indiana 
Chapter testing session, 
BCT/E and Installer exams to 
be administered, Columbus, 
IN. Contact Gordie McMillen, 
(317) 353-2225. 
8: SCTE Desert Chapter sem-
inar, terminal devices, San 
Goronio Inn, Banning CA. Con-
tact Greg Williams, (619) 340-
1312, ext. 277. 
8: SCTE Magnolia Chapter 
meeting, BCT/E and Installer 

exams to be administered, Ra-
mada Coliseum, Jackson, MS. 
Contact Robert Marsh, (601) 
932-3172. 
8-10: SCTE Wheat State 
Chapter testing session, 
BCT/E exams to be adminis-

Planning ahead 
Nov. 30-Dec. 2: The Western 
Show, Anaheim Convention 

Center, Anaheim, CA. Con-
tact California Cable Televi-

sion Association, (510) 428-
2225. 
Jan. 4-6, 1995: Society of 
Cable Television Engineers 

Emerging Technologies con-
ference, Orlando, FL. Con-
tact (610) 363-6888. 
Feb. 26-March 3: OFC '95, 
San Diego, CA. Contact 
(202) 223-0920. 
Feb. 28-March 3: Satellite 
'95, Washington, DC. Con-
tact (301) 424-3338. 

tered, Wichita, KS. Contact Jim 
Fronk, (316) 792-2574. 
9: SCTE Great Lakes Chapter 

seminar, terminal devices, Holi-

day Inn, Livonia, MI. Contact 
Mary Gilliland, (810) 578-9445. 
9: SCTE San Diego Chapter 
seminar, BCT/E Category VI, 
San Diego. Contact Kathleen 
Horst, (310) 715-6518. 
9: SCTE Sierra Chapter semi-

nar, advanced tech, Sacra-
mento, CA. Contact Michael 
Meade, (209) 943-3256. 

9: SCTE South Jersey Chap-
ter seminar, microwaves/satel-
lites, BCT/E exams to be admin-
istered, Ramada Inn, Vineland, 
NJ. Contact Mike Pieson, (609) 
967-3011. 
10: Society of Cable Televi-
sion Engineers Satellite Tele-
Seminar Program, Customer 
Service: Doing the Job Right 

the First Time (Part 1), to be 
shown on Galaxy 1R, Trans-
ponder 14, 2:30-3:30 p.m. EST. 
Contact SCTE national head-
quarters, (610) 363-6888. 

GUARANTEED 
THE BEST! 

M&B CABLE FASTENER 
Black Aluminum Body Will Not 

Crack, Split, Chip or Rust 

Drill screw drives into 
wood or screws into metal 
or AC shingles. Holds 
where nails pull out. 

Now a Super Value — 
Costs No More Than Ordinary Fasteners 

Call or Write for Samples National Sales Agent: 

NEWHALL P.:1311_11J 
5056 Commercial Circle, Suite G, Concord, CA 94520 

(510) 609-8333 • Fax (510) 609-8336 

Manufactured by 

M&B Mfg., Box 206, Pleasanton, CA 94566 

Cable Link Inc. 

INTRODUCES 

The 

THE MICROTROL 100 PLUS 
Addressable Controller 

the first addressable controller engineered and priced for the smaller cable !; stein. 

$2,499.00 
Available with the following options 

Telephone PPV • Low cost addressability 
• Billing system interface • Finance option 

For more information call or fax 

Cable Link Inc. 
serving the cable industry throughout 

North America Mexico South America 

Ph: (614) 221-3131 Fax: (614) 222-0581 
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SUITABLE FOR CATV - SMATV - MATV - MMDS - LPTV 
BROADBAND LAN W ORLDWIDE FOR ALL TELEVISION STANDARDS 
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PRESIDENT'S MESSAGE SETE 

Another year, another incredible conference 
By Bill Riker 
President, Society of Cable Television Engineers 

mazing as it may seem, 1995 is near-
ly upon us. The coming of the new 

year symbolizes many things: a new be-
ginning — a chance to resolve or solve the 
previous year's difficulties and questions. 
It is in this spirit of resolution, of new begin-
nings, that the Society of Cable Television 
Engineers will present its special contribu-
tion to ushering in the new year — our an-
nual Conference on Emerging Technolo-
gies. 

This conference, set to be held Jan. 4-
6, 1995, at the Stouffer Orlando Resort in 
Orlando, FL, will address many of the 
technical issues that are currently hot top-
ics of discussion in the world of broadband 
communications, including digital com-
pression, alternative transmission tech-
niques, telephony over cable and the very 
hot, very new technologies collectively 
known as multimedia. 

While SCTE's Emerging Technologies 
Conference has gained a well-deserved 
reputation as a forum for the discussion of 
a wide variety of current technical topics, 
this event actually began with a much nar-
rower area of focus when it was first held 
in January 1988. 

Conference history 
That first conference was billed as the 

Society's Fiber-Optics Seminar and it was 
conducted at the same setting as our 1995 
event, Orlando. A capacity crowd of 412 
attendees, far greater than the anticipated 
showing of 150, was present to participate 
in a technical program that focused on 
many facets of this exciting technology. 
SCIE truly was on the "cutting edge" of 
the industry by focusing much-deserved 
attention on fiber, and it was this seminar, 
co-sponsored by the Society's Florida 
Chapter, that set the wheels turning for 
SCIE to make this a recurring event. 

Fiber Optics 1990, held March 21-23 in 
Monterey, CA, and Fiber Optics 1991, 
which was conducted Jan. 9-10 in Orlan-
do, established the Society's fiber-optics 
conference as an annual event that com-
plemented our Cable-lec Expo by provid-
ing a setting for in-depth discussion of this 
still-new and relatively untapped technical 
innovation. Attendance figures climbed 
and interest continued to grow, but it was 

at this point that we began to feel that limit-
ing the conference to fiber and fiber-relat-
ed issues was depriving our audience of 
some of the other important topics of inter-
est to industry members, such as high def-
inition TV (HDTV), video compression and 
digital modulation. 

These topics were the focus of the final 
panel of Fiber Optics Plus 1992, held Jan. 
8-9 of that year in San Diego. The "plus" 
referred to the broadening of the confer-
ence to incorporate these other "emerging 
technologies" (a phrase that first was used 
by the Society as the title for one of the 
conference's panels). This expanded 
focus added to the conference's popularity 
and positive response and it was only logi-
cal that we continue the trend of widening 
our technical horizons at the next annual 
event. 

The 1993 Conference on Emerging 
Technologies, held Jan. 6-7 in New Or-
leans, was the Society's most highly at-
tended nonExpo event yet, drawing 700 
people (up from 590 at the 1992 edition). 
The well-rounded program continued the 
conference's original concentration on 
fiber with a panel on fiber-optic compo-
nents and architectures while also devot-
ing panels to digital compression, the in-
dustry's future opportunities through new 
technologies and system integration, and 
future telecommunications systems. The 
1993 event also introduced preconference 
tutorials that offer attendees the opportuni-
ty to gain introductory knowledge of the 
topics to be discussed in greater depth 
during the subsequent conference. 

This year's Conference on Emerging 
Technologies, held Jan. 4-6 in Phoenix, 
AZ, continued the trend of increasing 
prominence and success of these events 
coinciding with the ongoing expansion of 
the scope of topics. Digital compression 
and transmission and the delivery of en-
hanced services over advanced networks 
were the topics of panels at the confer-
ence, along with an update on the state of 
fiber optics through panels devoted to fiber 
in current use and plans for its future 
usage. The 1994 conference drew a 
record attendance of 950 people (nearly a 
25% increase over the 1993 event's fig-
ure). 

The next Emerging Technologies 
Now a permanent staple of SCTE's an-

Soclety of Cable Television Engineers 

1995 
CONFERENCE 011 1 

EMERGING 
TECHVOLOGIES 

REGISTRATKXI PACKAGE 
nual training schedule, the Emerging 
Technologies Conference now will incor-
porate the preconference tutorial sessions 
as a regular feature. Cowing all attendees 
in-depth looks at several key technological 
advances. 

The 1995 conference will feature the 
following panels: 
• Session A: Digital compression and 

alternative transmission techniques 
• Session B: Telephony and the cable 

industry 
• Session C: Broadband multimedia via 

cable 
• Session D: Technology migration into 

the future 

tnterestingly, of the more than 30 pa-
pe!'s to be presented at this conference, 
only one deals with fiber optics. I feel we 
have a terrific program for the 1995 confer-
ence, with an incredible array of technical 
leaders and visionaries from the CATV 
and telephony industries joining forces to 
discuss an amazing and vast array of top-
ics. From digital transmission to multime-
dia to alternative architectures, you will not 
find a better technical program anywhere. 
We are expecting over 1,200 attendees 

at this year's event, so I urge you to regis-
ter soon, ensuring that you won't miss this 
vitally important conference. To receive 
your registration package, call SCIE na-
tional headquarters today at (610) 363-
6888. I look forward to seeing you there, 
so we all can ... look forward. CT 

I' e 
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Cheetah speaks to everyone 
Lectro 

Augat Jerrold 

Standard 
Communications ADC 

Scientific-Atlanta 

POWER Texscan 
GUARD Alpha 

The Flexible Status Monitoring Solution 

The CMM-3, Cheetah Monitoring Module, is the most 
flexible transponder on the market today. It speaks with 
everyone. One universal module is compatible with major 

manufacturers of FO receivers, power supplies and 
amplifiers. Simply change the cable harness, remotely 
reprogram the firmware and one CMM-3 module can be 

moved from one manufacturer's power supply to 
another manufacturer's fiber optic receiver. 

Are you speaking with us? 
Call (813) 756-6000 

Nana 

for more information 

SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive, Sarasota, Florida 34243 

Phone (813) 756-6000 Fax (813) 758-3800 
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The System That's Certain... For a Future That Isn't. 

ANTEC's Integrated Drop System... 

Digital is a reality. Chances are, you're passing 

these signals through your network today, in 

the form of digital services. If you're like most 

broadband providers, you've already discovered 

the digital limitations of your drop — and so have 

some of your subscribers. 

ANTEC's Integrated Drop System (IDS) is your 

solution for today...that also prepares your network 

for the interactive digital services of tomorrow. 

IDS drops are thoroughly tested in a QPSK digital 

format for carrier-to-noise ratios, microreflections 

and EMI shielding. IDS can put an end to service 

interruptions by ensuring quality analog and digital 

transmissions, up to i GHz. 

Ensure your pipeline to the home can deliver today's 

and tomorrow's services — call your local ANTEC 

consultant to learn more about the benefits of IDS. 

Our Cable Integrated Services Network (CISN) provides a "blueprint" 

for building a Inuadbandnettmrk that accommodates interactive servit es 
in a I spectrum. IDS protides the sohnion to the final. critical link 

(1. the Imeadhandnehmrk. the subscriber drop. 

ANTEC 
Networl< Kriovv-how 

Atlanta, GA 80o-242-1181 • Bensenville, IL Boo-544-5368 • Dallas, TX 806-231-5006 • Denver, CO Boo-8411531 • Iron Mountain, MI Eioo-624-8358 
Santa Ana, CA 80o-8m-0443 • Seattle, WA 80o-438-9290 • Wharton, NJ 80o-631-9603 

Vona ANTEC Integrated Drop System is a registerrd trademark of ANTEC. 
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