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Pinpoint Potential Problems 
Before They Happen... 

Lgelguard Technical Monitoring and Control System 
SYSTEM SWEEP 

EX Name: EEL B-2 
address. 90890783 

trunk 13, unit 2, pole QT673, Church and 2nd 
EOL B-1 • Faulted 081 

Rub 1, 89th & Foothill, rack 101, on MCU 01 
none r: Faulted 

10/27 12:SO 

Sample/d: ,  10 Display line, - Marker: Delta 020.0 dB 
Right - Left .991,80 mg, 

dB/dio 1.0 Mlis/div 100.00 MHz MUntranslated 

Actual screens from the LANguardTM system 
depict topology and sweep analysis displays. 

lhae u 

AM is vendor independent, providing components 
for virtually every CA TV configuration. 

With guard 
Status Monitoring 
Using LANguardTM can mean the difference between facing irate 
subscribers due to prolonged service down time and having satisfied 
customers enjoying quality reception with minimal interruptions. 

LANguard'sTM ability to spot trouble before it becomes a problem is 
due to its many sophisticated, yet easy-to-use features including: 

a Support For All Amplifiers and Power Supplies 

a Auto Sweep and Spectrum Analysis 

a Agile Frequency Monitoring 

J Ability To Monitor Multiple Systems Simultaneously 

plus much more.. all without interrupting your signal. 

With regulation on the horizon, you realize the importance of service 
excellence...and you can see the savings potential that comes with 
knowing exactly where breakdowns occur. More importantly, you 
have the peace of mind knowing that you can catch problems before 
they occur as LANguardTM watches each of your signals in relation-
ship to the specifications you define. 

LANguardTM status monitoring has a proven track record with many 
large corporations that depend on their network's integrity (downtime 
can literally cost them thousands of dollars per minute). 

If you would like this kind of quality assurance for your CATV 
system, call us at (215) 536-1354 today. A FREE demo diskette is 
available that shows you, first hand, how powerful and how simple 
LANguardTM is to use for status monitoring excellence today... 
tomorrow...and for many years to come. 

See us at the NCTA Show, Booth 2905. 
Reader Service Number 2 

Am AM Communications, Inc. 
1900 AM Drive 
P.O. Box 9004, Quakertown, PA 18951-9004 

MINIM Phone: (215) 536-1354 Fax: (215) 536-1475 



Perfection in Dielectrics. 
Trilogy Communications built a better 

coaxial cable - MC2 - and the CAW industry is 
letting us know about it. 

The MC air dielectric combines excellent 
product durability and flexibility with air-tight 
fully-bonded construction. Our 93% velocity 
of propagation provides the purest signal 
over the longest distance - fewer amplifiers 

TECels 
sER ) 

411, 

means immediate savings. 
All this plus the highly respected Trilogy 

program of delivery and service provides our 
customers with the attention and performance 
that are second to none. 

Our most prized dynamics are your 
acceptance of our best effort so far - MC' air 
dielectric coaxial cables. 

See us at the NCTA Show, Booth 1225. 
Reader Service Number 3 

COMMUNICATIONS INC. 
Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC. 2910 Highway 80 East, Pearl, Mississippi 39208 

800-874-5649 • 601-932-4461 
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Perfect, error-free 
drop cable installations, everytime! 

The RB-2 Clip Gun System eliminates any chance 
of damaging the cable—and it lasts the life 

of the drop. No signal degradation. No trouble calls. 
Just a quality installation, delivering a quality signal. 

For more information on the RB-2 Clip Gun System call 800-548-7243. 
ia• .a — 

W 171111,111111.1.,» 
Products creatively designed for the cable industry 

Reader Service Number 4 
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Give Your Subscribers Another Major Attraction. 
The bigger the name, the 

bigger the attraction. It's what 
creates box office hits. Raises 
television ratings. Sells magazines. 
And makes Panasonic Cable 
Converters a major attraction to 
your subscribers. 

Panasonic Cable Converters 
give you a unique selling 
advantage. Because Panasonic® is 
the most highly recognized name 
in the cable industry. The name 
customers select themselves for 

home and business electronics. 
And Panasonic Cable 

Converters are designed for 
convenience and ease of use. 
With features like volume remote 
control, favorite channel memory, 
last channel recall, parental 
control and sleep timers. Plus all 
the quality and reliability you've 
come to expect from Panasonic. 

Give your subscribers 
another major attraction. With 
Cable Converters from the 

company they're tuned into 
everyday. Panasonic. 

For more information on 
Panasonic Cable Converters, call, 
NE 609-589-3063, MW 513-530-9216, 
SE 404-717-6845, W 415-736-4847. 

Panasonic 
Video Communications 

Reader Service Number 5 



See us at the NCTA Show, Booth 1139. 

Reader Service Number 6 

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

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

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

No wonder 
you'll find The 
Beast working 
for almost 
every major 
MS0 and in 
almost every 
major city. 

To find out 
how to put 
The Beast to 
work for your 
system, call 
Cable Security today. We're the indus-
try's number one source for high 
security installations. 

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

Age 

41W AO,  " IL 

Jer 

tj.-CabIe Security 
sm.• 801 Fox Trail 

P.O. Box 2796 
Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTERI111111111111111111111 

Recession checklist 
There is little question that the 

recession gripping our nation's econo-
my also has taken its toll in the cable 
industry. While cable is generally con-
sidered to be at least recession resis-
tant, we haven't gone without our share 
of bumps and bruises. 

Several vendors have been forced 
to lay off personnel in the wake of 
reduced sales, many manufacturers 
have announced lower earnings, pay 
penetration is down, and operators 
have postponed or outright cancelled 
major builds, upgrades and rebuilds. 
Attendance at many shows by both 
operators and exhibitors is down. Even 
the publishing side of our business has 
been affected: Cable Television Busi-
ness, Cable Marketing and MS0 are 
among those that have felt the 
squeeze. The threat of reregulation 
and numerous over-leveraged cable 
financial deals have left Wall Street 
with second thoughts, too. 

If things in your system have slowed 
down, what can you be doing until they 
pick up again? I've put together the fol-
lowing list, and while it is by no means 
complete, it does provide a place to 
start. You'll probably notice that most of 
the following can best be categorized 
as things we never seem to have time 
to do. 
• Start a technical training program, 

and be sure to include time for at least 
one safety meeting each month. Good 
sources for training materials include 
SCTE and NCTI, and most of the major 
manufacturers can provide product-
specific information that applies to 
equipment used in your system. Worth-
while goals include working to certify 
your staff in one or more of SCTE's 
certification programs, which are avail-
able for installers, technicians and 
engineers. 
• Implement a preventive mainte-

nance program! Here's a good oppor-
tunity to contribute to reduced service 
calls (less expense for the system) and 
improve overall system performance 
(happier subscribers). Numerous arti-
cles have been written about this sub-
ject; check your back issues of CT to 
gather information for the creation of a 

program for your system. SCTE also 
sells some good videotapes on this 
same subject. 
• Finish your CLI early and beat the 

annual rush to get your paperwork sent 
in to the FCC. 
• When was the last time you really 

swept your system? No, not just the 
trunk. I mean every active device in the 
system: trunk, bridger and line exten-
der amplifiers. 
• Peak your off-air antennas, align 

your satellite dishes to "bird in the box" 
and peak up your microwave paths. 
• Of course, we all know that in 

cable the word temporary actually 
means forever. This may well be a 
good time to replace all of those tem-
porary street crossings, the broken 
lashing wire, easement cables, the 
rope that is still holding the strand up 
where they did that pole changeout a 
couple years ago, etc. 
• Bury all of those unburied drops. 

What? You don't have any? If you say 
so, but mine hasn't been buried now 
for four years! 
• Update your system maps. You 

can do it yourself or hire an outside 
firm to provide fresh strand or as-built 
maps. It's a heck of a lot less costly 
than the rebuild that was postponed, 
and doing it now means you'll have the 
paperwork out of the way when corpo-
rate does give you the green light to 
actually start the rebuild. 
• When was the last time you sent 

your test equipment in for calibration? 
• Rewire those MDUs you've been 

putting off. It probably can be done with 
drop cable and new passives. Besides, 
TV pictures in hotels are often among 
the worst anywhere; why not work with 
their maintenance people and show 
them the correct ways to maintain their 
in-house systems? And if a particular 
MDU is not yet connected to your sys-
tem, perhaps this show of goodwill on 
your part might just help convince them 
to become part of your network. 

What can you add to this list? 

Ronald J. Hranac 
Senior Technical Editor 
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POWER CL 
SURGE SUPPRES 
• POWER INSERTERS • DIRE 

• POWER SPLITTERS • P 

Protects active and passive 
voltage surges and transie 
system reliability 

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

• 

• RS 

I... 
POWER 
GUARD 

ONAL COUPLERS 

R SUPPLIES 

uipment from 
for increased 

IN STOCK • CALL TODAY • 1 800 288-1507 

PO IPIWE 
GUARD 

, 506 Walker Street, PO. Box 2796, Opelika, AL 36801 
See us at the NCTA Show, Booth 1139. Reader Service Number 7 



r STOP 
NOW 

ONLY 

$369.00 
THE 

VVM 

START 

DRAGGING A SCOPE MEASURING VIDEO WITH 
ALL OVER DIGITAL ACCURACY 

* HAND HELD * 

DIGITAL VIDEO VOLTMETER 
• Measures sync, peak white, & composite video amplitude. 

• Measures in volts peak-to-peak & I.R.E. units. 

• Measures with digital accuracy, 1% ± 1 count. 

• Hand-held, battery-operated with automatic shut-off. 

• Easy reading 3 digit, 1/2" LCD display. 

• Connect and measure, no set-up or calibration. 

• Tilt-up stand, BNC connectors. 

• Optional rechargeable battery pack. 
Reader Service Number 8 

(714) 979-3355 F M SYSTEMS, INC. FAX 
(800) 235-6960 3877 S. Main Street (714) 979-0913 

Santa Ana, CA 92707  

POWER SUPPLY SOFTWARE 
Let this PC based maintenance program 

track all of your power supply maintenance activities. 

Monitor all dates, adjustments, corrections, replacements, voltage, 
and amperage levels. Track all history of a Power supply from 

initial installation to the latest maintenance visit. 

You don't have to purchase status monitoring equipment to 
enjoy the benefits of computerized tracking. 

Schedule P.M. Visits 
You just set up the schedule of how often to 
perform P.M. on each power supply. 

Automatic Work Orders 

Work orders will print out on those days that 
P.M. is required. Ready for fill in the blank data 
retrieval so you get consistent and complete 
information. 

User Friendly 
Your secretary can input data direct from the 
P.M. visit work orders so you don't have to take 
the extra time to monitor and input every detail 
of every power supply. 

Exception Reports 
You set the window of acceptance so if charging 
voltage or other readings are not within your 
specs - you get out of spec reports. 

Another Valued Product 
From The Quality People 

z 

• 

'1MM 

`11 

Dumbauld & Associates 
9034 N. 23rd Ave., Suite 6 

Phoenix, Arizona 85021 
(602) 870-4977 

You'll save time & money with this 
management tool and have the knowledge 

to correct problems before they become outages 
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Low 

Need a little extra space at the 
headend? Before you knock out a 
wall, raise your standards and 
upgrade your racks with the 
remarkable new high-quality, 
low-profile Standard Agile IRD II. 
With the Agile IRD Il, you'll get 

a full-featured, frequency agile, 
C/Ku satellite receiver and a com-

mercial VideoCipher' descram-
bler. You'll get them meticulously 

integrated into an MSO-approved 
package only 1.75" tall. And you 
won't give up anything. 
The Agile IRD II gives you rock-

solid 100 KHz PLL tuning 

accuracy and easy access to C or 
Ku bands and all scrambled cable 
programming. More importantly, 
it gives you 70 MHz I.F., dual 
down-converter circuitry, and 

superb specs for textbook video, 
even in areas of high terrestrial 

interference. 
The Agile IRD II, also gives you 

easy access to the unique Gold 

=-

STANDARD 

SYNC AUTH BYPASS SIGNAL 

110 I-

=_qe 

Standard program, with features 
like a 7-year service policy, life-
time loaner program and tech-
nical-assistance hotline. 

For a brochure proving the 
Standard Agile IRD II can offer 
extras like factory calibrated out-
put levels for simplified installa-
tion and operations, call (800) 
745-2445. 

We'll show you how to get high 

performance ... and still keep a 
low profile. 

Raise your standards. 

Standard 
• Communications 

SATCOM Division 

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

two Mil o  = - = =   _= 
  -_-   

= = _ _ g: PLUS _   
DESCRAMBLER CAPABLE 

MGC 
CONTROL 

VIDEO AUDIO 
LEVEL L R MONO 

FINE 
TUNE 

See us at the NCTA Show, Booth 1752. Reader Service Number 10 
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Jerrold introduces 
cable digital system; 
Cl, MIT form alliance 
HATBORO, Pa. — General Instru-
ment's Jerrold Communications divi-
sion recently unveiled Digicable, a digi-
tal compression and transmission sys-
tem for cable TV. This system is part of 
a three-pronged development effort to 
digitally compress programming trans-
mission for satellite and cable TV deliv-
ery systems. 

Digicable takes GI's DigiCipher 
technology and adapts it for cable 
transmission. Using the system, an 
operator can compress as many as five 
movie channels or two standard NTSC 
channels into one 6 MHz bandwidth 
slot. "In addition, and most importantly, 
this is a gateway technology for the 
transmission of high definition signals.** 
said Jerrold President Hal Krisbergh, 
"because you can also transmit one 
HDTV signal in this 6 MHz space." 

In other news, General Instrument 
Corp. and Massachusetts Institute of 
Technology announced an agreement, 

to be known as the American Televi-
sion Alliance, to jointly develop all-digi-
tal, simulcast high definition TV sys-
tems. Two resulting systems are to be 
submitted to the FCC for testing and 
consideration as the national HDTV 
standard for terrestrial broadcast TV. 

Before the creation of the alliance, 
General Instrument and MIT competed 
as proponents for a national advanced 
TV standard. The agreement provides 
for equal representation, responsibili-
ties and technology contributions. The 
resulting benefits will be shared equally 
by GI and MIT. The alliance will submit 
its systems for testing in slots previous-
ly assigned to GI and MIT; these slots 
occupy approximately two-month peri-
ods starting in September and March 
1992. 

Hams update list 
DENVER — A group of Denver area 
ham radio operators is updating a list 
of radio amateurs in the CATV industry 
for publication in the June 1991 issue 
of Communications Technology. To 
date there are just over 350 hams on 

the list, and it has proved to be a valu-
able resource for sharing technical 
information, signal leakage complaints 
and solutions, and for solving 
interference problems. If you're not yet 
on the list, contact Steve Johnson, 
NOAYE, at ATC, 160 Inverness Drive 
West, Englewood, Colo. 80112, (303) 
799-1200. 

ir National Satellite Programming 
Network, along with Lifetime, E! 
Entertainment Television and J.C. 
Penney Shopping Network, launched 
a campaign to promote programming 
on the new Satcom F1-R satellite. The 
F1-R, which replaced Satcom F3-R in 
January, provides stronger signals and 
a better footprint, enabling some sys-
tems to receive programming they did 
not previously have access to. 
or Viewsonics moved its operations to 
6454 E. Rogers Circle, Boca Raton, 
Fla. 33487; (407) 998-9594 (phone), 
(407) 998-3712 (FAX). The toll-free 
number will remain (800) 645-7600. 
The company began to phase out its 
operations in New York Feb. 4. 

OFF-AIR, 
ON-LINE, 

WORLD-WIDE 

The Leader in Off-Air Antennas 
is Taking a Hard Line in 
Distribution Electmnics. 

LINDSAY SPECIALTY PRODUCTS 
50 Mary Street W. Lindsay. Ontario. Canada K9V4S7 

1-800-465-7046 Reader Service Number 11 
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Adapt a 
spectrum analyzer. 

Cab =I 
-  
Mali IMAM 

10:11 IBM MIN 

° 

cae-b-  • 
-.E..' 

- zuriti cm 

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

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

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

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

There is a better way. 

rha HEWLETT 
PACKARD 

See us at the NCTA Show, Booth 3601. Reader Service Number 12 
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Texas Show sessions 
cover new technology 

During this year's Texas Show ses-
sions, which were coordinated by 
SCTE, attendees were invited to inves-
tigate current events, fiber optics and 
addressability via interdiction. 

In the first seminar, "Technology: 
Current Events," John Wong (assistant 
chief of the FCC's cable TV branch) 
presented the latest news for CARS 
microwave band users and suggested 
that the CATV industry should work 
together for the establishment of indus-
try-wide technical standards. But most 
of the seminar was devoted to signal 
leakage. He stated that of the 30,000 
copies of Form 320 sent out for the 
1990 filing, 900 community units had 
not been received. SCTE At-Large 
Director Tom Elliot (vice president of 
science and technology at CableLabs) 
then highlighted three recent transi-
tions in the video industry: decoupling 
of the video with the transmission 
media, moving from analog to digital, 
and changing from NTSC to HDTV. 
Moderator Dan Pike, vice president of 
engineering at Prime Cable, concluded 
the session with a fascinating history of 
early TV technology and the coming of 
HDTV. 

The second of three seminars 
("Cable Operators Respond to Fiber 
Optics") began with an introduction to, 
and update of, SCTE events and pro-
grams by SCTE President Wendell 
Woody (director of fiber optics with 
Anixter Cable TV). He also addressed 
the work of the International SCTE 
Council and joint cooperation with 
CableLabs and the NCTA. The first talk 
on fiber was given by Richard Cle-
venger, vice president of service and 
technology for KBLCOM. He presented 
an overview of technology and industry 
structure, concentrating on competitive 
forces to CATV. Hugh Bramble, director 
of engineering for Columbia Interna-
tional, described fiber's use in prevent-
ing outages and increasing reliability. 
Finally, SCTE Treasurer and Region 4 
Director Les Read (field service engi-
neer with Sammons Communications) 
delivered a brief summary of his per-
sonal experience with a fiber-optic link 
in Dover, N.J. 

The third session, moderated by 
ONI's fiber-optic project engineer, Lynn 
Watson, was titled "Off-Premises 

Addressability (Interdiction)." Gaylord 
Hart (director of engineering, Regal 
Technologies Ltd.) began with an 
overview of the basic technology of 
interdiction. Mike Hayashi, director of 
marketing for Scientific-Atlanta's Sub-
scriber Systems Division, revealed to 
the largely technical audience the 
secrets of marketing with interdiction. 
Jack Bryant (director of product man-
agement, Jerrold Subscriber Systems 
Division) analyzed cost savings and 
implementation issues. He also dis-
cussed the pros and cons of powering 
by the cable plant and the home. Final-
ly, Andy Shumway, Kingwood Cablevi-
sion's regional engineer, focused on 
his system's experiences with interdic-
tion in a recent rebuild. Finally, he con-
sidered the designs concerns of interdiction. 

Two new chapters 
elevated at Texas Show 
Two SCTE meeting groups were 

officially elevated to full chapter status 
at the 1991 Texas Cable Show in San 
Antonio. Region 8 Director Jack Trower 
presented chapter status to the former 
Ark-La-Tex Meeting Group, which 
serves SCTE members in Arkansas, 
Louisiana and Texas, and is based in 
Longview, Texas. The group's secre-
tary, Robert Hagan II, accepted the 
chapter plaque on behalf of the chapter 
officers and members in attendance. 

The Houston-based former South-
east Texas Meeting Group also was 
elevated to chapter status at the event. 
SCTE Treasurer and Region 4 Director 
Leslie Read presented the chapter 
plaque to the group's president, Tom 
Rowan. The Society currently has 48 
chapters and 15 meeting groups for a 
total of 63 local groups 

Two free SCTE 
memberships awarded 

In further Texas Show news, two 
free one-year memberships in the 
SCTE were awarded in drawings held 
at the show's exhibit hall. Carl Savage, 
an engineering operations manager 
with Valco Inc. of Dallas was the win-
ner of a membership donated by the 
Society in a drawing held at the SCTE 
booth, while Ed Allen, manager of Unit-
ed Artists Cable in Perryton, Texas, 
was the winner of a membership 
donated by Multilink in a drawing at the 
Multilink booth. 

Technicians compete 
in first Cable-Tec Games 

At the first annual SCTE Cable-Tec 
Games event, held in conjunction with 
the 1991 Texas Cable Show Feb. 27 in 
San Antonio, 16 CATV technical per-
sonnel competed for medals and a 
plaque in four events: RG-59 cable and 
connector preparation, .750 cable and 
connector preparation, "name that dis-
tortion" and a written test. The four 
teams were the Cable Contractors, 
Ark-La-Tex, Southeast Texas and Mid-
west CATV. 

The winners for each event are as 
follows: 

RG-59 — First: Pete Bingham 
(Cabletex/Cable Contractors team); 
second: Robert Hagan (WEHCO 
Video-Longview, Texas/Ark-La-Tex 
team); third: Fred Butler (Fred Butler 
Cable TV Construction/Cable Contrac-
tors team) 

.750 — First: Robert Hagan; sec-
ond: Chuck Spivey (Midwest 
CATV/Midwest CATV team); third: Pete 
Bingham 

Distortion — First: Kelly Watson 
(Lakewood Cablevision of Mont-
gomery, Texas/Southeast Texas team); 
second: Chuck Spivey; third: Doug 
Huston (Midwest CATV/Ark-La-Tex 
team) 

Written test — First: Jimmy Smith 
(Lakewood Cablevision of Onalaska, 
Texas/Southeast Texas team); second: 
Kelly Watson; third: Tom Rowan (Warn-
er Cable of Houston/Southeast Texas 
team) 

In addition, the Southeast Texas 
team won a plaque for achieving the 
highest team aggregate score. Kelly 
Watson got a plaque for the highest 
individual score. Other participants in 
the games were Hughston Anderson 
(Lakewood Cablevision of Mont-
gomery/Southeast Texas team); Mitch 
McGaughey, Jack Kennedy and Norm 
Vangon (Midwest CATV/Midwest CATV 
team); Joe Agostini and Darrell Eichel-
berger (ATC-Shreveport, La./Ark-La-
Tex team); and Domingo Puente and 
Jimmy Gutierrez (TCl/Cable Contrac-
tors team). 

The Cable-Tec Games were spon-
sored by Anixter Cable TV and Com-
munications Technology magazine. 
The next games are scheduled for the 
Cable-Tec Expo in Reno, Nev., this 
June. 
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WE'RE 
CELEBRATING 
OUR COMMITMENT TO 
QUALITY TRAINING 
ENTER. 
Stop by the 

Scientific 
Atlanta 

Our customers are the winners. 

Booth # 2501 

or 

Booth # 3410 

Daily drawings! 

WIN 
✓ Full registration 

✓ Airfare 

✓ Hotel 

to SCTE's 
Cable-Tec Expo 
June 13-16 
Reno, NV 

It's easy to enter „. and easy to win! 
1. Enter by picking up a special ribbon at either the Scientific-Atlanta or 
SCIE booth at the National Show. 
2. Drawings will be held at Scientific-Atlanta's booth at 4:30 p.m. 
Monday, March 24 and Tuesday March 25, and at noon Wednesday, March 
26. Must be present to win. And, of course, you have to be wearing your 
ribbon!! 

Scientific 
Atlanta 

Our customers are the winners. 

Sponsors: 

SCTE COMMUNICATIONS 
TECHNOLOGY 
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Considerations, 
alternatives and designs 
for addressable interdiction 
By John M. Cochran 
Senior Applications Engineer 
Subscriber Products Business Division 
Scientific-Atlanta Inc. 

Addressable interdiction offers the 
cable operator a new technology capa-
ble of providing a more friendly sub-
scriber interface, higher security and 
increased reliability. New marketing 
and incremental revenue opportunities, 
increased operational control and 
reduced operating costs can also be 
realized. These benefits result from the 
change in the architecture and security 
method of existing systems to that of 
interdiction. 

Interdiction is a system architecture 
that is equally applicable to new-builds, 
rebuilds and upgrades of cable sys-
tems. Changing existing system securi-
ty and architecture from positive traps, 
negative traps or video scrambling to 
interdiction requires planning. 

Operational considerations 
• Billing control and system opera-

tions. Interdiction poses some new and 
unique marketing and incremental rev-
enue opportunities. Over time, all 
homes can become connected to the 
CATV distribution system, assuring 
growth. Proactive marketing cam-
paigns to non-subscribing homes will 
be easier when all the cable services 
are provided, literally, with the push of 
a button. Creative revenue producing 
cable services such as weekend-only 
cable, cable on demand and pay-per-
view to non-subscribers are possible. 
All of this capability does not come 
without the need for some changes in 
the traditional billing system and CATV 
system internal operations. 
• Tracking of the interdiction unit. 

Traditional billing tracks a set-top termi-
nal through the warehouse, to the 

installer and to a subscriber at a billing 
address. A home is connected to the 
CATV system when a drop cable is 
connected between a port on the feed-
er tap and the ground block on the 
home. Interdiction units (Ills) come in 
multiple drop port versions in which 
each drop port has its own unique digi-

Figure 1: Addressable 
interdiction product family 

System approach 

4-port strand- or 
pedestal-mount 

H H 

• 

u 
8-port multiple 
dwelling unit 

Retrofit approach 

Strand-mount 
interdiction 

tal address. Physical separation of the 
individual ports is impossible. 

For example, a four-port unit cannot 
have one port in warehouse status 
while another is in truck status or yet 
another is in installed status. Also, mul-
tiple subscribers are controlled from 
one interdiction unit. Traditional billing 
systems must evolve to allow interdic-
tion's inseparable ports, synonymous 
with multiple set-top terminals, to be 
tracked as a single contiguous block 
and not allow the block to be broken 
under any circumstances. 

The billing system will not only need 
to maintain a block of subscriber ports 
as one, but will also have to display, at 
any time, all the home addresses con-
nected to the one interdiction unit. 
• Home-to-/U connection. Another 

billing issue is the correlation of a 
billing address and addressable port. 
Traditional billing ties a set-top convert-
er to a person and, likewise, a person 
to a home. The missing connection is 
the home-to-converter, which is not 
seen as permanent in a set-top termi-
nal tracking scenario and rightly so. For 
interdiction, this home-to-unit connec-
tion is a constant and a permanent 
record is essential. 

For example, John Jones has ser-
vice at 1 Main St. and decides to dis-
connect service. In the current scheme, 
Jones and his billing address must be 
purged from the billing system so that a 
bill will not continue to go to his 
address. Also, if a set-top converter is 
being used by Jones, a work order for 
the recovery of the unit is issued and 
the home/converter connection is elimi-
nated. Once the interdiction unit is 
installed, it is permanently connected 
to a specific home and the port cannot 
be recovered. Billing systems must 
evolve to allow an IU's port to be tied 
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permanently to a home address 
regardless of a change in the sub-
scriber status. A home address also 
must be allowed to have multiple 
drops, if necessary. 

Operationally, the multiple port IU 
replaces the tap in the feeder system. 
The change in operations is related to 
the connection between a port on the 
tap and a specific subscriber's home. 
With interdiction, each port has a digital 
address that is unique in the system. 
The procedure of connecting just any 
tap port to the home is not possible. 
The home must be connected to the 
"correct" port. The correct port is the 
one that the billing system associates 
with the house address. It also is the 
port that will receive the proper service 
level for the subscriber at that house 
address. Installations must be handled 
carefully so that an accurate record of 
the home-to-interdiction drop port 
exists to control service level for the 
proper subscriber. 

The IU's subscriber modules are 
dedicated on a per subscriber basis. At 
initial install, the choice can be made to 
not populate the subscriber module for 
non-subscribing homes. For a subse-
quent install, the billing system will 
have to display whether or not the ser-
vice can be turned on immediately by 
indicating the subscriber module and 
drop status. A technician may have to 
install a module and/or a drop at the 
location. The billing system must track 
the subscriber module status of each 
IU's drops. Also for those with a mod-
ule in place, billing should track inactiv-
ity of subscriber modules so that they 
may be recovered after an operator-
specified period of inactivity. 

Interdiction provides a means to 
allow the drop cable to become a per-
manent connection to the home. The 
remote connect and disconnect feature 
is built into the IU and is controlled 
from the headend. The drop cable 
does not have to be removed for a dis-
connect operation. This offers the 
opportunity to improve the drop instal-
lation techniques in the areas of coaxi-
al wire quality and environmental pro-
tection. The result may be an overall 
improvement in the cumulative leakage 
index (CLI) of the system. 
• Marketing, services and non-sub-

scriber purchases. Interdiction allows 
the drop to be connected and discon-
nected at any time by addressable 
command. The opportunities for proac-
tive telemarketing and special service 
provisions are enhanced. Equipped 

non-subscribers can be connected 
temporarily at any time and can make 
purchases such as PPV events. Oper-
ators will have the capability to offer 
new types of service packages such as 
pay-per-day and pay-per-weekend. To 
allow this extra revenue process, the 
billing systems will have to make provi-
sions to allow non-subscribers to be 
credit-approved for random purchase 
of services and to be billed for their 
purchases. Non-subscribers will have 
to be able to receive and be billed for 
services other than on a per month 
basis. 

In general, interdiction has new fea-
tures and poses new operational con-
siderations. The billing system must 
provide the new transactions for allow-
ing control of an IU's features and the 
operational controls necessary for effi-
cient and consistent day-to-day opera-
tions. 

Deployment alternatives 
Addressable interdiction is a family 

of products that provides two methods 
of moving the addressable control and 
security electronics outside the sub-
scriber's home. (See Figurel.) The first 
method is on a system retrofit basis. 
Strand-mount interdiction (SMI) pro-
vides the cable operator with a deploy-
ment alternative that is compatible with 
existing tap architecture as shown in 
Figure 2. The SMI is inserted in exist-
ing drops between the tap and the sub-
scriber's entertainment device and 
receives power from the home. Since 

SMI receives cable service from the 
tap, it is built with an operational range 
consistent with the level and tilt scenar-
ios particular to the drop path. SMI is 
an evolutionary approach and does not 
necessitate rebuild or hard-line coax 
splicing to implement. 

The second method is distribution-
system oriented. The four- and eight-
port Ws become integral with the coax 
network by replacing the tap as shown 
in Figure 3. The units are spliced into 
the hard-line coax of the distribution 
trunk or feeder and are powered from 
the cable system or from the sub-
scriber's home. The four- and eight-
port interdiction approach is seen as 
the final evolution of the retrofit 
approach discussed first. Design is a 
critical step in implementing the system 
approach, distribution-oriented interdic-
tion system. 
• Existing securities. The security 

that exists today can be grouped into 
two categories: denial security and 
scrambling security. Denial securities 
are characterized by clear signals 
through the distribution plant with per-
manent extraction or alteration of the 
channel content just outside the sub-
scriber's home. Scrambling securities 
are characterized by transformation of 
the video and/or audio signal at the 
headend before distribution to the sub-
scriber. Signal reconstruction, "de-
scrambling," takes place at the sub-
scriber's home. 
• Interdiction security. Interdiction is 

classified as a denial security. Interdic-
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tion provides signal security by insert-
ing jamming carriers into the channel 
spectrum of unauthorized channels. 
The jamming carriers are generated 
within the IU by voltage-controlled 
oscillators (VC0s). The VCOs are 
agile, allowing each individual VCO to 
secure multiple channels. The jamming 
carrier permanently obliterates the 
video of the secured channels and 
causes an annoying buzz in the audio. 
Multiple channels can be secured with 
various levels of video obliteration. The 
jamming scheme has characteristics 
that make it impossible to defeat (short 
of completely bypassing the IU), assur-
ing the maximum security available 
even at the lowest level of video oblit-
eration. 

The interdiction technology does not 
require scrambling of the secured 
channels at the headend. Channel pro-
gramming is distributed in the clear and 
is secured within the IU by insertion of 
the jamming carrier. Picture quality is 
better because an interdiction-autho-
rized channel is never scrambled and, 
therefore, will not contain any scram-
bling-related artifacts. 

Addressable interdiction remotely 
controls the channel authorizations. 
Authorized channels are passed 
unjammed while unauthorized chan-
nels are secured by jamming. Chan-
nels are authorized by an addressable 
command that suspends the jamming 
on the appropriate authorized channel. 
A PPV purchase through CSR, ANI or 
ARU is handled as a temporary autho-
rization of that channel. 
• Interdiction replacement of nega-

tive traps. Changeover from negative 
traps to interdiction offers one of the 
easiest, most straightforward scenar-
ios. Interdiction and negative traps are 

the same security type, denial. The 
existing taps and negative traps are 
replaced by the interdiction unit. 
Instead of attenuating or removing the 
signals with the negative traps, the 
interdiction system is instructed to 
place jamming carriers on the proper 
channels. The jamming carriers can be 
turned on any time after each IU instal-
lation. Each drop is defined in the 
billing computer and is given the proper 
service codes to authorize service for 
that subscriber. 
• Interdiction replacement of posi-

tive traps. Changeover from positive 
traps to interdiction requires the IU to 
be used essentially as a passive tap 
while the rebuild is progressing. For the 
positively trapped channel, the IU is 
instructed to pass the signal in the 
clear allowing the positive trap to 
unscramble the positive encoding. 
Once the system, headend or feeder is 
fully populated with interdiction, the 

"The operational 
cost savings, incre-
mental revenue 
opportunities and 
marketing flexibility 
available (with inter-
diction) are the ulti-
mate enhancements 
necessary for cable 
TV's growth." 

positive encoding is turned off; interdic-
tion jamming is turned on and the posi-
tive traps are recovered as convenient. 
For those subscribers not purchasing 
the positive-trapped channel, the IU 
places jamming on top of the positive 
encoding for guaranteed security and 
prevention of unauthorized positive 
trap decoding in the home. 
• Interdiction replacement of scram-

bling. The changeover from electronic 
scrambling to interdiction is similar to 
the scenario with positive traps. The IU 
is instructed to pass the scrambled 
channels as though they are in the 
clear so that descrambling can be done 
by the set-top terminal in the home. 
The IU will function as a passive tap 
until the entire system, headend or 
feeder area can have the scrambling 
security turned off. Once the scram-
bling is turned off, the channels are 
secured by interdiction. For those sub-
scribers not purchasing the scrambled 
channel, the IU can place jamming on 
top of the scrambling for guaranteed 
security and prevention of unautho-
rized descrambling in the home. 
• Pocket deployment. Segmenting 

or "pocketing" the overall distribution 
system by headend, feeder or other 
geographical points offers an en-
hanced solution to the changeover 
from existing security methods to inter-
diction. The overall system is segment-
ed into smaller areas that are rebuilt 
one at a time. The segmented area is 
populated with interdiction then fed by 
a modified headend channel lineup 
consisting of separately modulated 
clear premium channels. Negative 
traps, positive traps and set-tops from 
the area can be recovered immediately 
after the security change and be used 
to satisfy requirements in other seg-
ments of the system that are awaiting 
changeover. 

Some methods of system pocketing 
are inherent to existing system archi-
tectures. Some upgrade or rebuild 
scopes create a possible mode of seg-
mentation. For example, a system that 
has many headends or multiple trunks 
per headend has natural segmentation 
built in. An upgrade or rebuild that 
involves new or overlashed trunks 
and/or feeders can be segmented by a 
dedicated trunk run with interdiction 
changeover by feeder. Fiber noding in 
the rebuild is a natural system evolu-
tion toward segmentation where inter-
diction is populated and a fiber to the 

(Continued cn page 34) 
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Not All Cable Is Created E 
It's a simple fact: a cable TV system is only as 

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

What's more, Siecor offert cables urili7ing 
Coming single-mode ffitanTM fiber which is 
tougher and more durable than other standard 
silica fibers. With Coming's new fiber and our 
leading cable design, you get a rugged cable thafs 
craft-friendly Of course, our cable meets or exceeds 
all EIA, REA and Bellcore standards. And we offer 
a complete line of products and service including 
hardware, splice equipment, test equipment, train-
ing, consultation and splicing. 

So get exactly what you need for your system 
with the knowledge you're getting the best. Call 
us at 800 762-2002,Extension 5992. Or write Siecor 
Corporation, 489 Siecor Park, 
Hickory NC 28603-0489. SIECOR 

TM Titan is a trademark ut Lomas. Irkurpoiared 
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The fiber build 
from start to finish 
By James P. Ludington 
Regional Manager. American Television and Communications Construction Division 

Articles on the construction of fiber in a cable TV system 
have not been a rarity in trade magazines of late. Each con-
tains important information on a section of the process. What 
follows is a general discussion of the major tasks in fiber 
construction procedures, written for operating system per-
sonnel as an aid in the proper planning, management and 
completion of a fiber-optic cabling project. 

Whether the chosen architecture is FTF, backbone, CAN, 
supertrunk or any variation of each, the exercise is similar. 
The one comment that cannot be expressed too emphatical-
ly is that precise planning and preparation is the absolute 
key to the short- and long-term success of the fiber-optic 
project. Short-term success is the completion of the project 
as budgeted, scheduled and designed. Long-term success is 
attaining the desired reliability, maintainability and expand-
ability of the fiber network. 

The future of the CATV system technically (capacity and 
performance) as well as physically (plant expansion) must 
be forecasted as part of the fiber design. This exercise can 
be as difficult as predicting where technology may yet lead 
US. 

Trade-offs between the cost of construction vs. future 
maintainability must be weighed. By adding a splice at a 
strategic location (future split or node), both current and 
future construction costs can be reduced. This will require 
some real brainstorming by the engineering department as 
well as upper management. It may require a "crystal ball" 
approach, but if the operation plans to endure tomorrow's 
competition the future is now! 

The best route 
The shortest distance between two points is not always 

the best way. By routing your fiber away from obstructions, 
high traffic, road widenings, utility maintenance, etc., when 
possible, you can limit the short- and long-term costs of the 
fiber placement and maintenance. Consider all routes even if 
it entails new strand or conduit placement. Cost out each 
possible route during the selection process. 

When selecting the most viable route, knowledge of each 
particular method of fiber cable placement is necessary. The 
route, or link, is comprised of the individual runs between 
transmitters, splice points and receivers. While riding out 
each run, the method of construction should be pictured in 
your mind. How will this run be placed? That decision must 
be made before the fiber is ordered. Complete familiarity 
with the aerial placement methods of backpull and drive-off, 
critical tension forecasting, and intermediate assist methods 
via figure-eight or assist winch for aerial and underground is 
a must for the planning of each run. 

Lengths of each run are dependent on the applicable 
method of construction, the cable tension predicted at a 
given location, the ability and equipment of the labor force, 
and the total splice loss available in the link. First, determine 
how many splices the power budget allows in this link. Then 
devise the construction plan for each individual run by metic-

ulous route inspections. It is advisable to have a representa-
tive of the labor crew present during the rideouts. In subur-
ban and rural aerial situations where drive-off is practical, 
lengths of 12,000-20,000+ feet are possible if the crews can 
handle a reel of that size and weight! If backpull is the 
means, practical lengths should be limited to less than 
12,000 feet. Longer lengths are achievable, though at an 
incrementally higher cost. 

The planning effort magnifies when underground is 
involved. When placing new conduit, use a critical tension 
forecasting method to determine intermediate assist point 
locations before the digging begins. The use of an inner duct 
is recommended for the fiber cable. Budget plenty of time 
and energy when retrofitting an existing duct system for use 
with fiber. Clogged, crushed, full and separated pipes are a 
nightmare when pulling in cables. Assure complete continu-
ity in the duct system prior to attempting a cable pull. 

Critical issues 
The two most critical issues in fiber placement are pulling 

tension and minimum bend radius. The manufacturer's spec-
ifications must be strictly monitored in all phases of construc-
tion and storage after completion. 

The splice location is typically a function of construction 
practices combined with future plans. Place the splice at a 
point that divides differing construction methods 
(aerial/underground transition, drive-off to backpull, etc.) 
when feasible, or at a point of high difficulty (obstacles, 
crossings, easements, etc.). Plan the splice near a probable 
future split location if there is a plan for future extension, 
additional cascade reduction via supplemental nodes, redun-
dancy, alternate business opportunities, etc. Locate the 
splice enclosure in a limited traffic area, be it aerial or under-
ground, with enough isolation and space to accommodate 
the splicing vehicle for an extended period. 

Each run must be specifically planned with the construc-
tion method, location of setup and assist points, splice loca-
tions, and any special considerations noted on a set of field 
prints to be used during the construction process. The labor 
force should be carefully chosen using previous experience, 
condition of tools and equipment, and price as the main cri-
teria. 

Material orders 
Now that each run is determined and the construction 

process blueprinted, the fiber and materials are ordered. 
Verify 100 percent of the strand/duct footages along the 
routes. Add the total footage for each run, then additional 
footage for each splice tail (+50 feet), slack point (+150 feet), 
sag percentage (2-3 percent), risers and offsets (exact), and 
the headend/hub building (exact) along each individual run. 
A slack point is a length of excess cable planned at strategic 
points along the link to account for unplanned splices, 
reroutes, etc. Once the fiber count for the run is defined, a 
single reel of this length is ordered. Remember to order the 

(Continued on page 38) 
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In the past year, ABC, CBS, CNN and NBC 
used it to carry the Super Bowl, 

the World Series, Monday Night Football, 
Desert Storm coverage and more. 

Vyvx NVN, the first 
nationwide switched 
fiber-optic television 
transmission network. 

Broadcast quality fiber-optic 
television transmission is no 
longer a futuristic technology. 
It's here. It's established. It's 
proven. Just ask the major 
broadcast and cable networks 
who use it for transmitting news, 
sports and other programming. 
For more and more broadcast-

ers each day, fiber optics offers 
an affordable, secure, reliable, 
and high-quality means of 
delivering television signals. 
Vyvx NVN operates the coun-

try's only nationwide switched 
fiber-optic television transmis-
sion network. Our growing 

system currently serves the top 
50 U.S. TV markets and is able 
to route your programming 
instantly and on demand. 

Engineered for 
reliability and quality. 

Signal purity is an unmatched 
feature of fiber optics, making it 
free from uplink interference and 
electrical impedance. Unlike sat-
ellite transmission, fiber can't be 
affected by solar flares or rain at-
tenuation. And unlike other ter-
restrial systems, it's impervious 
to water and other liquids. 
Our 11,000-mile fiber-optic 

network is the most secure with 
key segments inside decommis-
sioned steel pipeline and along 
pipeline and railroad rights of way. 

Easy to access and 
economical to use. 

Access to our network is easy 
via analog last-mile facilities 
obtained at your request. We 
also provide the codecs. 
The point is, fiber-optic televi-

sion transmission is no longer 
an emerging 
technology. 
Broadcasters 
are already 
relying on it 
and Vyvx NVN 
for their most 
critical trans-
mission needs. 

Vyvx 

A Revelation in 
Sight and Sound." 

For more about the Vyvx NVN 
switched fiber-optic television 
network, call 1-800-324-8686. 

A Subsidiary of WilTelinc. 
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Contest Rules: No purchase is necessary. Entries accepted from authorized representatives throughout the United States faxing their names, title and phone number and the phrase 
"Please enter us in the Midwest CATV All Star Contest" on his/her company letterhead to 1 303 643.4797. Contest entry is limited to cable television systems companies only. 
The prize will be awarded in the company name. The winning company will determine the individual to be given the prize. Midwest CAN, its suppliers, parent companies, subsidiaries 
and ad agency are not eligible. This contest is void where prohibited by law. Only one entry per company is permitted. The odds of winning will be determined by the number of 
entries received. No contest entries will be accepted if received by Midwest CAN after April 30. 1991. Total value of the prize is 82.038. Prize includes airfare from anywhere in 
the Continental United States to Toronto. reserved tickets for two people to the All Star Game. and 3 days/2 nights lodging. No cash or prize substitutions. For more information 
contact Midwest CAN at 1 800 MIO-CATV or write: Midwest CATV Sweepstakes. Fairways II at Inverness. 94 Inverness Terrace East. Suite 310, Englewood, CO 80112. The winner's 
name may be obtained by writing Midwest CATV after May 20. 1991. 



Field a trip to 
the All Star Game from 

Midwest CATV and Belden. 
Batter Up! This month's Midwest CATV 

Customer Incentive Contest is featuring a trip to 
the Baseball All Star Game in Toronto. 
You can enter two ways. First, place your Belden 

order during April, and write the phrase "Please 
enter me in the Midwest CATV All Star Contest" 
on the bottom of your purchase order, and your 
company will be entered. It's a grand slam hit! 
Belden gives you the full line advantage when it 
comes to cable. Everything from drop to fiber 
optics. Superdrop RG6 Duobond PlusTM, which 
provides minimum return loss of 26db from 5 to 
1,000 MHz, and has the industry's highest shield 
effectiveness. High density dielectric DatalineTM, 
which has the highest degree of cut and crush 
resistance in the industry. And aerial messengered 
cable, which is manufactured with high tensil 
strength to reduce the stress load, and has a non-
drip, corrosion resistant gel barrier. 
A second way to enter the contest is for you, the 

company's authorized representative, to send us on 
company letterhead, via fax machine, your name, 
title, telephone number, and the phrase "Please 
enter me in the Midwest CATV All Star Contest," 
and your company will be entered. It's that easy! 
Only one prize will be awarded. The prize 

includes roundtrip airfare from anywhere in the 
U.S., two nights lodging and two tickets to the All 
Star game in July, 1991. The winning 
company will be selected by 
May 20, 1991. 
So don't strike out! Enter 

today. 

MIDWEST 

CATV 
a UNR InOustdes Company 

Mote tomn supplies. Solutions. 

1 800 MID-CATV 

Denver, CO • Clarksburg, WV • Dallas, TX • Lafayette, IN 
Ocala, FL • Phoenix, AZ • Pottstown, PA 
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sorting Out CATV CAD: Part 3 
This is the third and final installment in 
a series on CATV CAD. In Part 1 
(October 1990) we took a look at how 
computer-aided drafting (CAD) for 
CATV evolved, and how the manage-
ment and technical issues for CAD 
interacted. In Part 2 (January 1991), 
we examined the hardware require-
ments for CAD along with require-
ments for developing a good PC pro-
gram. 

By John Gutierrez 
President. ComNet Co 

The following is a list of the most 
often asked questions and answers 
about features that should be consid-
ered when evaluating cable design 
software. You may consider these 
questions as part of your evaluation 
procedure and weigh them in your 
order of preference. 

\I Can you understand the screen inter-
face? Is it user-intuitive? 

The way the screen information is 
presented to you will determine how 
well you're going to get along with the 
program. A cryptic screen is hard to fol-
low and of little use, no matter how 
powerful the program. Some program 
screens may have a "spreadsheet" 
appearance and require tons of code 
that you have to interpret to explain the 
design to someone. An ideal user inter-
face should have organized windowed 
locations for design entries, level anal-
ysis, current status and, optionally, the 
current time of day. Additional informa-
tion should be available through dia-
logue or pop-up boxes. The use of pull-
down menus is a desirable feature. 

NI What is the range of design frequen-
cies? 

There is little value in buying a pro-
gram that allows an upper design fre-
quency of 600 MHz, and then finding 
out that your system has been autho-
rized for 860 MHz. Some programs 
have the capability to design up to 2 
GHz with user-defined splits. A pro-
gram should be capable of designing 
reverse simultaneously. If you're not 
going to design for reverse, the pro-
gram should have a method to disable 
the reverse design. You also should be 

able to take an existing forward design 
file and perform reverse design without 
re-entering all the data. Programs that 
allocate choices of fixed frequencies 
should be avoided. 

N.! Can frequencies be changed in mid-
design? 

You should be able to change fre-
quencies in mid-design. This is impor-
tant for rebuild applications or doing 
"what ifs." If you do a 300 MHz design, 
will it allow you to change to 550 MHz 
easily and do a global recalculation? 
Some programs require that you 
change cable insertion losses for the 
higher frequency, but you'll still see 300 
MHz on the screen. 

NI Can trunk and feeder design be 
linked together? 
Some programs use a menu access 

screen to run an individual design mod-
ule program for trunk and another for 
feeder or tap distribution. These pro-
grams are not always interactive, and 
trunk and feeder designs must be done 
independent of each other. For this 

program type, you would first design 
the trunk and save it as a file name. 
Then you would exit the trunk module 
and enter into the feeder module pro-
gram. You'd begin with a bridger output 
level, enter a feeder-maker (some 
force you to use line splitters or direc-
tional couplers) then add cable, taps 
and so on. Then you save the 
bridger/feeder distribution as another 
file name. Look for a design program 
that has the ability to design trunk and 
feeder within the same design and also 
be able to switch from trunk to bridger 
distribution using a simple key press 
command. 

NI Can the program do AC powering 
within the design? 
When amplifiers began using 

switching power supplies, calculating 
AC powering received greater design 
attention. Anytime an amplifier power 
supply receives a lower voltage it 
wants more current to maintain its reg-
ulation. The problem occurs when the 

(Continued on page 40) 
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Danny Cachuela, Chairman, Barry M. Pressman, VP, Sales & Marketing, and The ConTea Team. 

THE CONTEC COMMITMENT: Promises Kept. 
There's a new team at ConTec these days. 

A team of experienced management 

professionals, regional sales managers, 

account executives, and trained techni-

cians. 

A team with the renewed drive to be the 

best. We call that the ConTec Commitment. 

It reminds us every time we sell or service a 

piece of equipment, that your business 

depends on quality workmanship, rapid 
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turnaround and professional account 

service. It's also a reminder to you of our 

pledge — that every converter, remote, 

and replacement part is warranteed to be 

a top performer in its league. 

We're out to prove that the people at 

ConTec can make the difference. 

Come meet us at the NCTA Show, Booth 

#3453, or call your ConTec regional sales 

manager for more information. 
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MANAGERS: 

J. Dalton Couig, Jr. 
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Testing cable, taps 
and splitters with a TDR 
By Marshall Borchert 
President, Riser-Bond Instruments 

The question most commonly asked 
by CATV technicians regarding the use 
of a time domain reflectometer is, "Can 
I test through taps and splitters and, if 
so, what will the waveform look like?" 

The following information will 
answer this question and, in addition, 
help you better understand the time 
domain reflectometer and how to inter-
pret the waveforms you encounter. 

All tests were performed using 
Riser-Bond Instruments' TDRs and 
standard, off-the-shelf taps and split-
ters. Test results may vary slightly with 

the type of TDR used and the brand 
and type of taps and splitters tested. 
Splices, taps and splitters vary from 
manufacturer to manufacturer and give 
widely varying amplitudes of reflection. 
Some are good and some are not. 

Review 
TDRs have been around for many 

years. The concept of a TDR is rather 
simple: a pulse of energy is transmitted 
down a piece of two-conductor cable. If 
the far end of the cable is terminated in 
its characteristic impedance, no energy 
will be reflected. If the far end of the ca-
ble is not terminated in its characteristic 

Figure 1: Waveform of 340 feet of .625 trunk cable with 
TDR's vertical gain increased 
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Figure 2: Waveform of 340 feet of .625 trunk cable with 
sheath damage in the middle 
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Figure 3: Waveform of 340 feet of .625 damaged trunk cable 
in saltwater 

impedance, some or all of the en-ergy 
will be reflected back up through the cable. 

The two extremes from the charac-
teristic impedance are a complete open 
and a dead short. Partial faults fall 
within these two extremes. The amount 
of reflection from a fault is expressed 
as decibels of return loss (dBRL). The 
formula for finding return loss is: 

dBRL = 20 Log Vt/Vr 

Where: 
Vt is the voltage of the transmitted 
pulse 
Vr is the voltage of the reflected pulse 

A complete open or short reflects all 
the energy back toward the TDR and 
therefore will have a 0 dBRL (as mea-
sured at the point of the fault). Reflec-
tions caused by less than complete 
opens or shorts will have a dBRL value 
larger than zero. The larger the dBRL 
value, the smaller the reflection. 

As an example: RG-6 is a coaxial 
cable containing two conductors (the 
sheath and the center conductor). RG-
6 has a characteristic impedance of 75 
ohms. If the far end of the cable is ter-
minated in 75 ohms and the near end 
is connected to a TDR, no energy will 
be reflected back from the far end; the 
terminator absorbs all the pulse ener-
gy. (Editor's note: In practice, the 
impedance of coaxial cable is seldom 
exactly 75 ohms and creating a termi-
nation with a constant impedance over 
a wide bandwidth is very difficult. Con-
sequently, there will almost always be 
some signal energy reflected back 
toward the TDR.) If the far end is a 
complete open or short, then all the 
pulse energy will be reflected back 
toward the TDR. 

Note when testing a cable you know 
is open or shorted at the far end, the 
reflected pulse is lower amplitude than 
the transmitted pulse. Why? Cable has 
loss. 

As the pulse travels down the cable, 
it loses signal amplitude. At the end of 
the cable all the remaining energy is 
reflected back. It loses energy again as 
it travels back up the cable to the TDR. 
That is why the amplitude of the reflect-
ed pulse is less than the amplitude of 
the transmitted pulse. —è 
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Fiber optics 
give you the quality edge. 
CALAN's Sweep/Analyzer 
keeps that edge sharp! 

Improving subscriber service and satisfaction. The main reasons behind your 
commitment to using fiber for your trunks. 

And the CALAN 1776/1777 Integrated Sweep/Spectrum Analyzer System 
is the most effective way to protect your investment. 

Developed by the industry pioneers in sweep/spectrum analysis, 
CALAN's rugged 1776/1777 provides extremely high resolution 
with no interference to the subscriber. Programming flexibility 
and a multiple reference feature allow normalization to 
any node (hub site) in the system. 

Call or fax today...for information on the affordable 
1776/1777...from the only company with a 
proven track record of sweeping 
through fiber. 

CABLE AND LOCAL AREA NETWORKS 

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

See us at the NCTA Show, Booth 3303-3305. 
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Figure 4: Waveform of 340 feet of .625 trunk cable with a 
good splice 
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Figure 5: Waveform of 340 feet of .625 trunk cable with a 
wet, contaminated splice 
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Figure 6: Waveform of a 400-foot cable containing three 
taps with values of 10, 12 and 17 dB at 100-foot intervals 
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Cable tests 
In order to determine a reference 

point in the taps and splitters tests, a 
cable was first examined without hard-
ware components. The following exam-
ple is for .625 trunk cable, but is equal-
ly applicable for any similar type of 
cable. 

The first test involved 340 feet of 
new .625 cable. Figure 1 shows the 
waveform of the cable with the TDR at 
maximum vertical gain. Look at the 
quality of the cable. The flatness of the 
base line gives an indication of cable 
quality. 

The unevenness of the base line 
should not necessarily be interpreted 
as structural return loss. In some ways 
it is, in others it is not. It is return loss 
at the frequency of the TDR's pulse. To 
measure actual structural return loss, a 
sweep generator should be used to 
measure the return loss at the worst 
frequency. The TDR does not generate 

all frequencies and therefore should 
not be used to measure structural 
return loss. 

Next, the cable sheath was dam-
aged by cutting a two-inch segment 
along the length of the cable. The 
sheath was separated exposing 90 
percent of the dielectric material. The 
damage was created halfway down the 
length of the cable so as to not let the 
reflection caused by the end of the 
cable affect the "damage" reflection. 
Figure 2 shows the resulting waveform. 

You would expect such a severe 
sheath fault to show easily on the TDR 
display; why then, doesn't it clearly 
show in this example? Is the TDR not 
sensitive enough? 

If your cable had damage like that in 
the field, it certainly would be causing 
problems in the transmission of the 
cable signal. You need to be able to 
see it in order to fix it. Right? Right! 

The reason the fault in this example 

did not show clearly on the display is 
precisely why TDRs are sometimes 
misinterpreted or misunderstood in a 
laboratory test environment. In this 
case, there were no contaminants such 
as water, earth chemicals or salts to 
affect the impedance. This point needs 
to be stressed: When evaluating a new 
piece of test equipment or training new 
employees, be certain you simulate "a 
field environment" as close to the real 
thing as possible. If you don't, you can 
discredit a perfectly good piece of test 
equipment because your lab test did 
not accurately simulate the real world. 

Through extensive testing, it was 
concluded that cable damage by itself 
does not always change the cable's 
characteristic impedance even though a 
point impedance discontinuity may exist 
as a result of the damage. The 
impedance is changed when contami-
nation infiltrates the cable dielectric. 

In a cable system, you probably 
would not know the sheath had been 
damaged until water or other contami-
nants had penetrated the cable and 
caused signal problems. 

The best field trial is exactly that: a 
trial in the field. When a field trial needs 
to be conducted in the lab, be sure your 
test accurately models the actual field 
environment. 

In order to simulate the real world, 
the damaged cable was immersed in 
water to see how the characteristics of 
the faulty cable would change. In order 
to speed up the contamination process, 
we added table salt to the water. Figure 
3 shows the resulting waveform. 

This test shows the damaged sheath 
may not necessarily be the problem. 
The problem is the contamination the 
moisture brings with it! 

Next, the cable was cut and a barrel 
splice installed. (You may want to install 
several splices to see the wide range of 
quality of the splices.) What does the 
quality of the splice look like? (See Fig-
ure 4.) 

Next, the splice was immersed in 
saltwater to see what a contaminated 
splice would look like. (See Figure 5.) 

Sheath damage can be frequency 
sensitive and definitely is susceptible to 
ingress of moisture and contamination. 
A properly installed splice would not 
exhibit either of these problems. 

The information gained from these 
tests brings up other questions. 

.When looking at minor cable prob-
lems, just how sensitive does the time 

(Continued on page 52) 
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SIGNAL 
LEVEL ME TER 

C 

Signal level meter accuracy has profound effects 
on broadband (CATV) performance. Specifications 
on meter accuracy, however, can be unclear. Flat-
ness is not an overall accuracy measure. It doesn't 
quantify the instrument's abilities at different levels, 
meter ranges or temperatures. Meter scaling, track-
ing or linearity is the ability to accurately track a 
change in input level at a given attenuator setting. 
Another specification is attenuator step-to-step ac-
curacy. which is the ability to display correct levels 
across differing attenuator settings. 

Signal level meter specifications can be listed 
separately, then added for overall accuracy. The 
accuracy stated may not give a true picture if 
specifications are omitted. Some manufacturers 
also specify accuracy by listing ()vend/accuracy. 
The overall accuracy specification takes the 
above mentioned inaccuracies into account 
and provides one reliable number. 

What does this mean to your system 
performance? For example, the meter used 
for system alignment has an overall accu-
racy specification of +/-3 dB, the carrier-
to-noise and second order distortion per-

formance will have a total window of 6 dB. The third 
order distortions (cross-modulation and composite 
triple beat) will have a window of 12 dB. These 
parameters may he further aggravated by tempera-
ture variations and channel loading. A system 
working well with 20 channels may produce sub-
standard pictures with 30 channels. So the big roll-
out of new channels turns into a service nightmare. 

Trilithic's SP-1700 * Digital Signal Level Meter gives 
you true +/- 0.75 dB accuracy** across the band, 
anywhere on the meter scale, at all attenuator ranges. 
If your system demands high performance, demand 
high performance from your signal level meter. 
Demand TRILITHIC. 

111 TRILITHIC 
9202 East 33rd Street 
Indianapolis, IN 46236 ISA 
Telephone: (3I7) 895-3600 

Toll Free: (800) 3-14-2412 
FAX: (31") 895-3613 

• Patent pending " - dB ( ver temperature 
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Circle sweeping 
using a fiber medium 
By Dewayne Lipp 
Consulting Engineer, CaLan Inc. 

The phrase "circle sweeping" comes 
from a technique being utilized to its 
fullest extent in Orlando, Fla. The con-
cept of circle sweeping actually has 
existed since sweeping became a reali-
ty. In the past, however, traditional 
thinking has always been to sweep and 
align each amplifier in the cascade in a 
serial sequence until you reach the end 

point and hope that nothing changes 
behind you. Constant change is what 
the real world of cable is all about. It's 
this change that requires experienced 
technicians to routinely look for and 
correct faults whether they be in an 
amplifier, cable, connector, tap, etc. So, 
circle sweeping (by design) is a tech-
nique in which these changes are 
detected and corrected. The ultimate 
result is a better quality picture with 

Figure 1: Main headend 
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Figure 2: Main headend 
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minimum subscriber interruption. It's an 
exciting concept. 

Installing the 
sweep transmitter 

All sweeping starts at the headend. 
Then the question is, how do you insert 
a single sweep transmitter in a main 
headend that serves 180,000+ subs, 
2,843 main trunk stations, seven fiber-
optic links and standard coaxial cable? 
In looking at Figure 1 the most obvious 
point of sweep insertion would be to 
split the signal from the sweep trans-
mitter (see Figure 2) and insert it into 
the high and low channel combining 
networks. However, when extracting 
the signal from the sweep test point, 
the response was less than desirable. 

Upon review, it became apparent 
that if you split a signal and recombine 
it at Point C (in Figure 2) both signals 
must reach the combining point at 
exactly the same time or phase cancel-
lation occurs causing suckouts. To 
make this sweep insertion point work, it 
was necessary to trim Cable A (since it 
was physically the longer of the two 
cables) in 1/4-inch increments until the 
response became acceptable. This 
worked as a temporary means but 
obviously was not the best solution 
since changing anything in the RF path 
between "A" to "C" or "B" to "C" would 
change the characteristics of the 
sweep signal. 

The more effective method of 
installing the single transmitter for this 
configuration is to split the signal three 
ways (see Figure 3) and install ampli-
fiers in Path A and C. The amplifiers 
provide sweep isolation between the 
high channel RF and low channel RF. 
Once the RF sweep signal is turned 
into light, transported through the fiber-
optic cable and recovered at the 
receiver site, it will have undergone a 
slight response change. 

According to Steve McConnell, sys-
tem support engineer for Scientific-
Atlanta, the fiber link sweep response 
has a response flatness specification of 
1.5 dB maximum. In sweeping from RF 
to light to RF, we found that our result 
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was very close to the specification (Fig-
ure 4). Figure 3: Main headend 

Circle sweeping from the hub 
The hub site receives the sweep 

signal through the fiber-optic cable 
along with all channels on the system 
and converts these signals to RF 
before feeding them into a launch 
amplifier. At the output of the launch 
amplifier the technician measures the 
sweep signal (see Figure 5) and then 
stores it in internal memory as a refer-
ence sweep signal. 

The technician then proceeds to 
sweep the first amplifier in Cascade A 
normalized to the reference as depict-
ed in Figure 6. After aligning the ampli-
fier with the sweep, he then stores and 
identifies the normalized response into 
one of the receiver's 80 internal memo-
ry slots. He proceeds to Amplifier 2 and 
repeats the same procedure storing 
each trace as he progresses along the 
cascade. 

Upon completion of the third amplifi-
er he starts at the first amplifier in the 
next cascade from the same hub. He 
repeats this procedure for as many 
cascades as there are in the system. 
Once he has completed this, he returns 
to the original third amplifier in Cas-
cade A and compares the new 
response to the old response recalled 
from the internal memory. If he deter-
mines that the change of the sweep 
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response is significantly different, he 
proceeds to identify the cause of the 
change and adjust or repair the amplifi-
er accordingly. If the sweep signal in 
his judgment is reasonably stable, he 
proceeds to sweep another three 
amplifiers in the same manner storing 
each trace. 

An important item to remember is 
that the trace reference at each loca-
tion will definitely change. It is the 
degree of this change that provides 
immediate detection of any problem 
and determines whether the technician 
needs to backtrack and make neces-

Figure 5: Node/hub 
receive site 
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sary repairs or continue sweeping the 
next two or three amplifiers in that cas-
cade. 

(Continued on page 54) 

Figure 4: Fiber link frequency response (RF-to-light-to-RF) 
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Microwave performance 
margin maintenance 
By Tom Straus 
Chief Scientist 

And Dane Walker 
Senior System Specialist 
Hughes Microwave Communication Products 

There is a wide variation of signal 
quality available in existing AML 
microwave systems. In most localities 
the microwave link is highly reliable 
and supplies superior quality pictures 
throughout the year. At the other 
extreme, CARS band AM systems can 
suffer chronic rain or multipath fades 
and even during clear weather the sig-
nal characteristics may not be as good 
as potentially possible. 
A number of factors contribute to 

this wide diversity of performance 
experience. These factors include local 
weather patterns, initial system design 
plus subsequent expansions and 
upgrades, tower design, microwave 
path clearance and, very importantly, 
maintenance. In many cases mainte-
nance alone is the key to good results. 
In other instances the problem cannot 
fully be overcome without modification 
of the existing design to achieve 
improved fade margin. The importance 
of adequate fade margins, particularly 
in the light of increased stress on sig-
nal quality, is underscored. 

Understanding fade margin 
For the purposes of AML system 

availability calculations, fade margin is 

the number of decibels by which the 
path attenuation between the 
microwave transmitter and receiver can 
increase, relative to normal clear 
weather conditions, before the 
microwave system C/N is degraded to 
35 dB. The choice of 35 dB NCTA C/N 
(equivalent to approximately 36 dB 
S/N') is somewhat arbitrary since TV 
pictures are still watchable well below 
this point. This is particularly true with 
AM microwave systems that do not 
have a sharp threshold as with FM 
microwave, which is typically specified 
down to 33 dB S/N. On the other hand 
the picture is certainly noticeably noisy 
and possibly objectionable at such a 
low C/N, so only the fact that operation 
at this level is contemplated for at most 
a tiny fraction of the year (typically a 
few hours or less), justifies the choice 
of the 35 dB criterion. 

It is perhaps obvious that fade mar-
gin is increased by larger transmit out-
put power and by greater receiver sen-
sitivity. The latter is obtained by lower-
ing the noise figure. What may not be 
as obvious is the fact the microwave 
system C/N is not necessarily synony-
mous with the C/N experienced by the 
proverbial "last subscriber." Under clear 
weather conditions the C/N contribution 
of the rest of the CATV system will 
dominate and the microwave usually 
will be "transparent." For instance, if 
the microwave portion of the C/N is 53 

Figure 1: Typical receive site with tower-mounted LNA 
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dB and the cable plant contribution is 
47 dB, power addition of the two C/N 
ratios gives an overall 46 dB. On the 
other hand during a deep microwave 
path fade, the 35 dB of the microwave 
system is the dominant source of noise 
and the above cable plant's "last sub-
scriber" should be looking at a 34.7 dB 
picture. 

The word "should" is emphasized 
because some form of AGC is required 
to assure this picture quality is not sub-
stantially worse. In AML systems this is 
the primary function of the interface 
unit (IFU), or in 550 MHz receivers, of 
the VHF AGC module. Both provide a 
minimum of 12 dB of additional AGC 
after the available microwave AGC 
range is used up. In this way the carrier 
level input to the cable plant remains 
constant, and therefore the C/N contri-
bution of the cable plant remains con-
stant while the microwave contribution 
is degraded during the fade. These 
points are illustrated through Figures 1 
and 2. 

The simplest case is illustrated by 
deleting the LNA and IFU in Figure 1. 
The clear weather input to the receiver 
would be -48 dBm, well below the AGC 
threshold (even the "normal" threshold 
of -45 dBm). Figure 2 shows the worst-
case C/N experienced by the last sub-
scriber if there were no AGC in the sys-
tem. In most cases there is always 
some AGC in the trunk amplifiers, 
which will tend to maintain constant 
carrier level but will increase the end of 
line noise contribution of the cable 
plant. The net result is to extend the 
fade margin a few dB beyond the 10.4 
dB shown for this case. 

Next, add the LNA at the top of the 
tower. This time there is 7 dB of AGC 
margin before the signal level to the 
trunk starts to drop. Again, the trunk 

(Continued on page 56) 
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Shouldn't the cable your business 
is riding on be just as strong? 

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

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

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

AT&T's fiber optic cable ottèrs the à 

ruggedness and reliability needed 

for your aerial cable TV installations. 

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

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

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

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

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

when the elements are at their worst, 
call AT&T at 1 800 344-0223, 
ext. 223. 01990A1&T 

gMla 

AT&T 
Network Systems 
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Addressable 
interdiction 
(Continued from page 16) 

feeder provides the clear channel line-
up for the area. 
• Duplicate premium channels. 

Duplication of premium channels dur-
ing the changeover from positive traps 
and scrambling to interdiction alleviates 
the need for concurrent positive traps 
and descrambling set-top terminals in 
the rebuild area. Each of the premium 
channels is duplicated in the clear on 
another channel for the rebuild dura-
tion. The advantage to duplication is 
that subscribers do not need a positive 
trap or a set-top terminal to receive the 
service. The requirements for positive 
traps and descrambling converters dur-
ing the rebuild decrease, and as the 
rebuild progresses, recovered hard-
ware can be used to satisfy require-
ments in other parts of the system. 
However, the clear duplicate channels 
are accessible to all subscribers during 
the rebuild. 

System design 
System-approach interdiction re-

quires the level and tilt input to be with-

in a specified range so that the jam-
ming security has a consistent effect 
on all channels. An internal AGC com-
pensates for feeder level changes after 
the level and tilt input specifications are 
met. The four- and eight-port lUs are 
balanced at each location by selection 
of a directional coupler and equalizer 
based upon the feeder levels. This bal-
ancing is very similar to the procedure 
for balancing amplifiers with pads and 
equalizers. The directional coupler 
determines the tap value and insertion 
loss of each installation. The equalizer 
is in the tap leg and equalizes the drop 
path for proper cable system tilt relative 
to the jamming security. The interdic-
tion equalizer affects the drop path and 
not the overall trunk or feeder path. 

The equalizer in each unit poses a 
new operation for the design phase. 
Prediction of an equalizer in each tap 
location must be performed by adapt-
ing the traditional design techniques 
and computer-aided design (CAD). A 
complexity arises in design as a result 
of the combination of characteristics of 
the directional coupler and equalizer in 
the drop path. 
• Feeder design with interdiction. 

The design of the RF feeder system 

Figure 4: Interdiction drop 
output specification 

Feeder 
input Interdiction 

unit (IU) 

Feeder 
output 

Subscriber drop 
Nominal drop output: 
14/10 dBmV for a 330 MHz system 
15/10 dBmV for a 400 MHz system 
15/10 dBmV for a 450 MHz system 
16/10 dBmV for a 550 MHz system 

Directional coupler and equalizer required 

with interdiction parallels design with 
taps. With interdiction, the .tap value is 
determined unit-by-unit with a plug-in 
directional coupler. Selection of the 
directional coupler is a similar process 
as selecting a face plate value in tradi-
tional tap systems. 

The main design difference is the 
requirement of an equalizer at each 
installation. Typically an in-line equaliz-
er will be used to compensate drops 
toward the end of a feeder. A recogniz-
able benefit from the internal equaliza-
tion in each IU is that no in-line equal-
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Some call it the way of the Mure. 
We're ready now. 
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Fiber optics. For years it's been discussed 
at the trade shows and written about in the 
journals. But when the time for talk came 
to an end and the call went out for it to finally 
become a reality, you knew that Jerrold 
would respond. 

Designed, tested, and perfected at our 
Applied Media Lab, Jerrold's breakthrough 
CableopticsTm products include the STARLITETm 
AM-550AT Advanced Transmitter that contains 
the first and only laser developed exclusively 
for cable TV. Complemented by our full line of 
STARLITE Receiver products, Cableoptics is 
serving fiber-to-the-feeder backbone and super 
truck applications. 

Jerrold has met the challenge. We can do 
it for you, too. Our Cableoptics engineers can 
provide a sample design and analysis to de-
monstrate the efficiency of fiber optics in your 
systems. To arrange an appointment, 
call 1 800 523-6678. 

/(_OMMUNICAI IONS 
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As the next level of broadband technology 
comes into focus, imagine the possibilities. 
The new marketing opportunities created by expanding 

bandwidth to 750MHz are on the horizon. Greater channel 
capacity — up to 110 channels — represents almost a 50% 

increase over a 550MHz system. This means more subscriber 
services, more flexible tiering, more PPV potential, 
and the ability to offer near video on demand. 

750MHz technology is no longer a hazy concept. It's coming 
into focus at Magnavox today. Under development are all the 
components you need to build a complete 750MHz system. 
And, as with all other Magnavox innovations, our 750MHz 
products will be compatible with Magnavox distribution 

equipment produced since 1972. 

If you are about to invest in a system build or rebuild, 
you owe it to yourself to look beyond the current 550MHz 

architectures. Contact your Magnavox representative to see 
how the clear advantages of our 750MHz system can 

protect your investment for the future. 

MAGNAVOX 
rev SYSTEMS, INC. 

100 Fairgrounds Drive, Manlius. NY 13104 
Call 1-800-448-5171 (In NY State 1-800-522-7464) 

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

The smart choice for broadband distribution 

See us at the NCTA Show, Booth 1919. Reader Service Number 23 



ization is required in the feeder. Once 
installed and balanced, each drop is 
automatically compensated for chang-
ing feeder levels, which assures a 
secured, high video quality drop to 
every subscriber in the franchise. 

The directional couplers have inher-
ent tilt that affects the equalization at 
each location. The higher values of 
directional couplers have "up-tilt," 
which essentially reduces the equaliza-
tion required. The lower values of 
directional couplers have "down-tilt," 
which increases the equalization 
required. The interaction of the direc-
tional couplers and equalizers in this 
respect is fairly simple to predict. 

The inverse equalizer case is not so 
simple to predict. At tap locations near 
the line amplifier, the up-tilt of the 
amplifier may be more than the speci-
fied range for the IU. For this case, an 
inverse equalizer is used to simulate 
the down tilt of cable and to set the tilt 
properly. The inverse equalizer has 
loss at the high channel frequency, 
which effectively reduces the direction-
al coupler value required. The interac-
tion between the directional coupler 
and equalizer must be accounted for in 
the design so the design values and 
resulting bill of materials are close to 
the as-built. 

The interdiction drop level is con-
stant due to the need to maintain jam-
ming effectiveness. The interdiction 
drop level is not adjustable. A lower 
directional coupler (tap) value does not 
and cannot result in a "hot tap" 
because the jamming effectiveness 
would be degraded. The IU's nominal 
drop output levels are illustrated in Fig-
ure 4. 
• Directional coupler and equalizer 

selection guide. The interactive charac-
teristics of the directional coupler and 
equalizer are taken into account in pro-
ducing a guide. By using the guide, 
feeder input calculations as well as 
actual installed system measurements 
are used to directly select a directional 
coupler and equalizer without the cal-
culation process. A look-up table of 
these values will allow a computerized 
design program to automatically select 
the directional coupler and equalizer 
based upon the calculated feeder lev-
els. An excerpt from the guide is shown 
in the accompanying table. The feeder 
input levels are derived from the com-
bined characteristics of the directional 
coupler and equalizer. The feeder lev-
els are those required to match each 
respective combination. The level 

Excerpt from the directional coupler, equalizer selec-
tion guide (550 MHz equalization tables, Model 9504) 

Feeder input 
550 MHz (dBmV) 
31 
31 
31 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

Feeder input 
54 MHz (dBmV) 
22 
20 
19 
38 
37 
36 
35 
34 
33 
32 
31 
30 
28 
27 
26 
25 
24 
23 
21 
20 
19 

Directional Equalizer 
coupler value 
5.0 -3.0 
3.0 -6.0 
1.0 -7.5 
6.0 19.5 
6.0 18.0 
6.0 16.5 
6.0 15.0 
6.0 13.5 
6.0 12.0 
6.0 10.5 
6.0 9.0 
6.0 7.5 
6.0 6.0 
6.0 4.5 
6.0 3.0 
6.0 1.5 
7.5 0.0 
6.0 0.0 
4.0 -3.0 
2.0 -6.0 
0.0 -7.5 

derivations may not reflect realistic sys-
tem levels in all cases of combination. 

Summary 
Interdiction is a major advance in 

delivery of cable TV services. The 
operational cost savings, incremental 
revenue opportunities and marketing 
flexibility are the ultimate enhance-
ments necessary for cable's growth. CT 

TEA 
...Expect more from us. 
Take a closer look at TEA. 
TEA, our growth continues...once again, chosen by Inc. 
Magazine as one of America's 500 fastest growing private 
companies. 

Take a closer look at our clients. 
They're ranked among the most discerning and 
sophisticated corporations...a veritable "Who's Who" of 
America's finest cellular, telecommunications and cable 
television companies. 

Take a closer look at our services. 
✓ Fiber Optic and Coaxial CATV System Design available in TEA, LODE DATA 

and SecaGraphics Formats. 
✓ Field Engineering, including Walk-Off for Strand, As-Builts and Make-Ready 

Surveys. 
✓ Drafting Services - AutoCad, Manual, Base, Strand, Digitizing, As-Builts and 

Electronics. SecaGraphics also available. 
✓ Auto LISP Programming - Client Specific. 
✓ On-Site Project Management and Turnkey Services. 
✓ Consultation and Feasibility Studies on Dark Fiber Leasing. 

Reader Service Number 21 

Take a closer look...you can expect more from us. 

TEA Contact Frank Walker or Ed English  
I 301 HIGIITOWER TRAIL, SUITE 300, ATLANTA, GEORGIA 30350 
(404) 992-7003 Fax: (404) 992-8432 
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CATV CAD 
(Continued from page 24) 

AC voltage is lowered; the power sup-
ply wants more current. With this, there 
is a corresponding increase in current 
across a cable span ahead of it caus-
ing a higher IR voltage drop and 
decreasing the voltage input even 
more. Well, this process could continue 
until there's no voltage left! Fortunately, 
in a well-designed system, this does 
not occur. 
A program should be able to calcu-

late "true" AC powering in the scenario 
described previously. In addition, the 
program should be able to calculate 
AC powering within the design. The 
design program also should allow you 
to move the power inserter to optimize 
powering. For designing a system with 
interdiction, AC powering will be an 
important part of the feeder design ele-
ment. BSE-Pro is the only known pro-
gram that calculates AC powering with-
in the design and claims ‹±-1 volt accu-
racy. Avoid using spreadsheet pro-
grams for AC powering. They cannot 
simulate the previous situation. 

Programs that cannot link trunk to 
feeder within the design cannot hope to 

calculate powering in real time. To 
overcome this limitation some pro-
grams offer a special powering utility 
program to recreate the cable layout 
per power supply. This means that you 
must re-enter the same cable footages 
all over again to do the AC powering. 
Why do data entering twice? 

J Does the program offer noise and 
distortion calculations? 

Distortions and carrier-to-noise 
(C/N) calculations have long been 
done with BASIC programs. They were 
simple, but were of limited use if you 
had mixed amplifiers, mixed levels and 
so on. Distortion calculations usually 
ran on the designer's intuition and a 
factor of safety was ensured if you 
didn't exceed the cascade length. 
Opinions seem to differ over the need 
to have distortions and C/N calculated. 
In the broadband LAN industry, IEEE 
802.7 sets strict standards for distor-
tions and noise. FCC proof-of-perfor-
mance is served best by having distor-
tion and noise calculations for field 
technicians to observe and compare. 
Furthermore, it makes for good system 
design documentation. 
A program should be able to calcu-

late C/N, second order, cross-mod and 
composite triple beat, and do it in real 
time. That is, after an amplifier is 
added, you should be able to observe 
the C/N and distortions via a dialogue 
pop-up box. With amplifiers using 
switch-regulated power supplies, hum 
is no longer a design issue, except if 
the current rating of the passive device 
is exceeded. A design program may 
offer interstage padding. This trades 
input padding for the interstage and 
improves C/N calculations, but make 
sure the program takes into the effect 
rises in distortion when overloading the 
pre-amp input. As in AC powering, 
BSE-Pro is the only known cable 
design software program having this 
real time AC powering capability. 

\i Are in-line equalizers placed auto-
matically? 

Few designers seem to find this an 
important feature, but if the program 
offers this feature make sure that you 
can override it. At first blush, this fea-
ture appears needed, but eventually 
you'll find out that the computer can 
make poor design decisions. A good 
designer always should have control of 
the design, not the computer. (Remem-

HEADLINER 

The Cadco 361HL Processor 

Excellent Performance. 
Extraordinary Price. 

Offering you advanced 
microprocessor control 
which in turn provides 
toggle selection of input 
and output channels. No 
dip switches. 

littemel .,. . 
o 

• 

• 

Phase-locked synthesized 
crystal-reference assures 
accurate tuning. 

Not to mention automatic 
FCC offsets. Bar graph 
and LED readout. SAW 
filtered IF design. And 
self-diagnostic monitoring. 

• 

If this wasn't enough, how 
about a two-year warranty. 

All this and a sale price 
of $669. Good through 
July 31, 1991. The 361HL. 
A companion modulator, 

the 36OHL, is also available. 

Reader Service Number 26 
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liC Commumcations Corp 

Midwest Communications 
Four Tesseneer Drive 
Highland Heights, KY 41076 
aco-sem584 606-572-6848 in KY 
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Call TOLL-FREE: 
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Cable Services Company/Inc. 

o: 

¡et. 

See us at the NCTA Show, Booth 21561. 
Reader Service Number 20 

le • jr. • y-



ber HAL?) A program should have a 
warning indicator when you've exceed-
ed the cable spacing or maximum tilt. 
When the warning occurs, it should be 
easy to back up to the previous entry to 
modify the last cable footage or take 
corrective action until the warning goes 
away. The common problem with auto-
matic placement of equalizers (EQs) is 
that they are generally placed where 
they shouldn't be — preceding the 
cable feeding into the tap — instead of 
adjacent to the input of the tap. If you 
try to delete the misplaced EQ the pro-
gram immediately replaces it, until you 
override it. 

J Does the program show true EQ and 
pad values? 
A program that only gives you band 

edge tilt compensation is of no value. 
The amplifier EQ should be calculated 
as if it were cable itself, and should be 
a true value. Look for a program that 
gives interstage pad options. 

J Does the program use feeder-mak-
ers? 

Many programs require that you use 
standard line splitters and DC passives 
for bridger feeder-makers. Most line 

passives exert higher insertion losses 
than feeder-makers and will result in 
lower than expected RF levels. In addi-
tion, "building" a feeder-maker using 
this process means you cannot issue a 
correct BOM report. Look for a pro-
gram that specifically addresses user-
defined feeder-maker configurations. 

J Are RF levels displayed in real time? 
A program should keep on-screen 

updates on the current levels at all 
band edges, tilt deviation and accumu-
lated losses from the last amplifier or 
starting point. Current system level 
analysis always should be displayed 
and automatically updated as devices 
are added to the design or as you 
browse the design. Although you are 
designing in a forward direction, you 
constantly should be aware of the sys-
tem levels and status. 

J Does the program design in the 
reverse direction? 
Some programs operate on a "build" 

method, by doing design calculations 
after you've entered a series of 
devices. In this case, you would first 
design your feeder distribution (cable, 
tap, cable, tap, passive, etc.). From the 

end of line, the program is told to cal-
culate the design to its bridger or line 
extender. What you get is the pro-
gram's design interpretation. If you 
don't like what it designed, you can 
override and redesign the way you 
want it. These programs may not offer 
real time signal analysis, because true 
levels can't be known until after the cal-
culations are finished. The notion that 
reverse designing optimizes amplifier 
placement is moot if a program has 
real time RF level analysis for forward 
and reverse. 

J Does the program allow continued 
design after a terminating tap? 
Some programs refuse to allow you 

to continue to design following a termi-
nated tap until an amplifier is inserted 
ahead of the terminated tap. A design 
program should let you continue the 
design effort allowing you to enter as 
many devices as needed until the last 
pole is reached (thou9h they will have 
a zero port and value). Then it should 
allow you to go back and insert a line 
extender (LE) within the design. Fol-
lowing the LE insertion, the program 
should recalculate the zeroed taps for 
their respective design values. In a 

UNIVERSAL TEST PIrrTERN 
SGMF 

II 1111 
R tt S 

• 

. OR ANY OF 29 OTHER TV TEST SIGNALS 
—Selectable with a Single keystroke 

With TV Generator SGME you have convenient 
cUS to a full complement of studio-quality, NTSC 
baseband signals that comply fully with the stringent 
requirements of the RS 170A standard. Mthe video test 
signals you normally need for setup and nersure-
ment—universal test pattern with available factory pro-
grammed source identification, SMPTE bars, NTC 7 
composite/combination, multiburst, sin x/x coring, 
bounce, pluge . . and more----are instantly available at 
the torEh of a key. 

IN CANADA: 
RoNde & ScImprz Canada Inc. 
555 March Rd 
Kanata. Ontario. K2K 1X7 
Telephone (613) 592-8000 

Digital signal generation at four times the color 
subcarrier frequency provides 12-bit accuracy and 
exceptional stability With the built-in IEEE-488 bus inter-
face you can control all generator functions remotely 
You can store and recall up to eight test signal configu-
rations from the front panel or via the IEEE-488 bus. 

Optional genlock capability and a VITS inserter 
option enable insertion of the test signal into lintas 11 to 
22 (both frames) of the vertical blanking interval of live 

program signals. 

ROHDE EIL SCHWARZ INC. 

OU1SIDE NO. AMERICA: 
Rohde & Schwarz Headquarters 
Muhldorlstr 15 W-8000 
Munchen 80 Germany 
Telephorm 10891 41 29 0 

4425 Nichole Drive, Laham, MD 20706—Tel: (301) 459-8800 

Total Addressability 
At An 

Affordable Price 
Convert To A Jerrold 

Addressable System For 
Less Than 

*$50.00 
Per Subscriber 

Call Now For Details 

Cable Link... 
The Affordable 
Alternative 
(614) 221-3131 

FAX (614) 222-0581 

* Prices based on 5000 addressable 
subscribers. Scramblers not Included. 
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Now SAM has added fiber. 

Introducing Fiber SAM: 

New Fiber SAM meets all your 
day-to-day requirements for 
testing and maintaining the 
trunk or headend of today's 
high-technology CATV systems. 
Including troubleshooting fiber 
optic cable! 
The built-in, easy-to-use fiber 

optic power meter means conven-
ience, accuracy and efficiency. 
No more supplemental meters to 

L 1991 Wavetek 

See us at the NCTA Show, Booth 263 & 265. 

The first signal level meter that measures fiber optic power. 

tote around. And no more guess-
work on the fitness of your fiber 
optic network. 

Fiber SAM. The first signal 
level meter and fiber power 
meter in one. If you've added 
fiber to your cable system, add 
Fiber SAM to your maintenance 
program. 

Call Wavetek at 1-800-622-5515; 
in Indiana, 317-788-5965. 
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similar situation, the design program 
should allow you to enter any device 
despite the fact that you may be violat-
ing spacing, tilt or RF levels. The con-
cept is that you are able to take correc-
tive action without being restricted to 
design protocols. 

J Does the program automatically 
insert amplifiers? 

Just as in automatic placement of 
EQs, similar problems occur with trust-
ing a design program to automatically 
place amplifiers. This is true for feeder 
distribution, where a program of this 
type will automatically insert an amplifi-
er adjacent to a tap's through port 
rather than at its input. A good design 
should not have a tap precede an 
amplifier's input. This can result in 
lower than expected C/Ns, especially 
noticeable at the end of the longest 
cascades. 

Another problem is that the program 
selects a pole span interval that is 
crowded or is not easily accessible. If 
this information is known while design-
ing, the automatic function will be dis-
abled. Eventually, the automatic func-
tions of this kind of program can 
become a hindrance to design produc-

"Look for a design 
program that has the 
ability to design 
trunk and feeder 
within the same 
design and also be 
able to switch from 
trunk to bridger dis-
tribution using a sim-
ple key press com-
mand." 

tivity and the feature becomes ques-
tionable. It is supposed that this type of 
feature is good for novice designers 
who may not know all the ins and outs 
of CATV design, and the program is 
considered both designer and teacher. 
This is a backwards approach to good 
design practices and indicates that per-
sonalized design training should be 
reinforced. 

NI Can you assign hot taps? 

Most programs provide this feature, 
but ensure that hot taps can be device-
locked so that they won't change to a 
new value in the event input levels 
change. Also, you should be able to 
change any tap for a new value by 
changing the output level, instead of 
replacing the tap with a new value. 

J Can you device-lock design entries? 
The design program should have 

the capability to keep selected devices 
from recalculating. A device-locking 
feature is important to keep taps from 
changing their values, particularly if 
they were hot taps. You can device-
lock all taps in a feeder branch and 
then see the drop level effects when 
upgrading to a higher frequency. When 
device-locking an amplifier, the pads 
and EQs are kept frozen despite the 
changing of frequencies, temperature 
or input levels. 

NI How does the program determine tap 
values? 
A program should select tap values 

based on either tap port or cable drop 
output specifications based on a speci-
fied cable length and any cable size. 
Ensure that you can specify the mini-

TAP INTO THE FUTURE 

At AOFR, we try to reduce the cost of every fiber optic coupler 
we make. Why? Because as demand goes up and prices drop, 
the manufacturer with the most efficient production methods 
becomes your best supplier. That's AOFR. We have the 
automated facilities to help keep quality high and costs low. 
That's the AOFR Price Advantage. 

If you'd like to Tap Into The Future right now, start by getting a 
free AOFR DataPak. Write AOFR, Inc, 800 E. Campbell Rd 
Suite 108, Richardson, Texas 75081. Call (214) 644-1394. 
Or fax (214) 480-9278. 

AOFR FIBER OPTIC COUPLERS 
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mum RF drop band edge levels. Also, 
look for a program that can display the 
forward/reverse levels and loop loss for 
dual-cable LANs. This should be done 
easily, without entering complex pro-
graming codes. You should be able to 
change the tap value by specifying 
another port or drop output level. 

NI Can you define the number of ports 
on a tap in the data base, etc.? 
Some programs are limited to two, 

four and eight ports. Look for a pro-
gram that offers user-defined taps from 
one to 99 ports. You also should have 
the ability to define up to as many as 
20 frequency insertion points across 
the bandwidth. A program should have 
the ability to use tap values in tenths of 
a dB for the 1.5 incremental tap values. 

Ni Can you define insertion loss points 
for passives, EQs, pads? 

The program data base passive edi-
tor should allow you to define 10 to 20 
frequency insertion loss points of your 
choosing. This allows you to define 
special insertion loss values for sub-, 
mid- or high-split components. You also 
can define any special type of EQ or 
pad for a specific in-line application, 

especially for local area networks. 

NI Can the data base be modified while 
in the design? 

There are times, in the middle of a 
design, you will want to modify or cre-
ate a new component in the program's 
data base file for your next device 
entry. Look for a program that can 
access the data base files from within 
the design. It should act like a memory 
resident program using speed keys or 
through a pull-down menu. After creat-
ing or modifying the device, you should 
be able to have immediate access to 
this device. This is a great time saver. 

NI Can you specify different design tem-
peratures? 

All CATV designs are based at 68°F, 
because that's the way cable manufac-
turers spec their losses. You should 
strive to design for the annual median 
temperature. This program feature may 
be nice for those designing in areas of 
extreme temperatures. This feature 
also serves as a "what if" for getting 
accurate amplifier input levels at differ-
ent temperatures, especially long cable 
spans. If you change your design tem-
perature to -20°F, you should see the 

tap values changed by the recalcula-
tion and restored when you return to a 
normal temperature. 

J Can it design in metric? 
This is important for international 

users. Designs should automatically 
convert from metric to the U.S. equiva-
lent and vice versa without re-entering 
design data. 

NI How easy is it to edit devices? 
Can you change the cable length, 

size, type or manufacturer without hav-
ing to delete the device in the design? 
Can you change a two-way splitter to a 
three-way unbalanced and then 
change port assignments to alternate 
branches? Can you move a directional 
coupler (DC) and its down leg compo-
nents to another location and then 
have the taps automatically recalculate 
for updated values? Can you "tweak" 
the amplifier output levels? Can you 
change an amplifier to another manu-
facture type? Regardless of the pro-
gram you choose, you are going to 
spend time optimizing your design. 
Therefore, look for a program that will 
give you the flexibility to make changes 
as you see them. Remember, you 
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should always be in control of your 
design! 

Ni Can you design with mixed manufac-
turers? 

In just about every case you'll 
design a system that might have a vari-
ety of cable types. In addition, not 
everybody makes a three-way bal-
anced or a DC-20 line passive. You 
may even have to use different brands 
of amplifiers or special types. A design 
program should give you the opportuni-
ty to select the kind of device you want 

before placing it into the design. You 
also should be able to substitute 
devices for another brand. 

J Can you easily mix amplifiers of dif-
ferent gains? 

This is an important consideration if 
you are rebuilding a system. Some 
systems use a mix of standard and 
power-doubling or feedforward ampli-
fiers. You should be able to select or 
switch between amplifiers of different 
gains. The more arduous this task is, 
the more prone to errors it will become. 

Here's How to Insta11150% 
More Fiber Optic Cable Each Day 

.re\\ s typically install between 6,000 and 
8,000 feet of FÚ Cable in a normal work 
day. But, the same crew can install 20,000+ 
feet of cable using the Arnco system. 

Arnett increases cable placement produc-
tivity because it provides an integrated 
system that includes innerduct, pull-tape, 
lubricants and accessories. All are perfixtly 
matched for efficient cable entry. 

Crews also benefit from the Arnco pulling 
system with tension meter and recorder 
which helps prevent over tensioning. It also 
helps crews anticipate potential problems 
due to turns, changes in elevation, and 
duct configuration. 

What it all means is that your crews 
can install more cable faster with fewer 
problems, and in longer cable lengths 
which means fewer splices. 

o 

An Integrated System of Products  
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strength and flexibility. 
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strength and reduces cable friction. 
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Hydra-Lee' Cable Lubricants - I nw-
friction polymer ffirmulations. 

StariPrd' Armored Duct - Protects cable 
tiom damage by rodents and work crews. 
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Ni Can you specify a derated amplifier? 
This too should be an easy opera-

tion. Some systems have several 
orders of derated amplifiers. You 
should at least have one derated level. 
If you need more you should have the 
ability to change the amplifier output 
levels for a higher order of deration. 

NI Can you add descriptive text nota-
tions? 

You should be able to add and edit 
notations to an entered device. Can 
you describe a device with text infor-
mation such as an address, an amplifi-
er number or a unique name? 

Ni Can you do a search? 
Designs can get quite large and 

branch in every direction. Finding a 
particular amplifier or a specific point is 
very time-consuming and frustrating. A 
design program should have a search 
feature that will look for the text string 
of any device. In addition, the program 
should be able to offer a total count of 
device occurrences within the design. 

.1 What kind of reports does the design 
program generate? 

First, a design program should be 
able to generate a BOM with material 
and cost information. It should have 
both a net and list price. Cost per mile 
and usage per mile also should be 
available. You should be able to format 
the report in the order you wish it to 
print. The program should have an abil-
ity to print a partial design BOM, such 
as a new extension. The BOM should 
be able to tell you the kind and estimat-
ed number of cable connectors and 
splice blocks used in the design. Splice 
blocks only should be specified when-
ever unlike cables are joined. Don't 
expect a BOM to count 90° connectors, 
nuts and bolts, #6 copper wire, ground 
rods, shrink tubing, sealants, lashing 
wire or anything that's not part of the 
design. 

Second, a design program should 
be able to print a signal level analysis. 
The program should have the ability to 
allow you to "pick and choose" what 
design parameters or device kinds you 
want to see. It should have the ability 
to print RF levels, pad and EQ values, 
distortion, AC powering, cable types 
and footages, etc. The report should 
give a device connectivity report. This 
is important if you want to find how 
devices are connected to other components. 

Most programs will do an ASCII 
print to disk. This allows you to merge 



the printout to a word processor. A 
good program allows you to write your 
printer driver, if you have your printer 
book. Avoid programs that use the 
DOS "print screen" command. 

\I How is the program copy-protected? 
You can expect some form of soft-

ware protection for all cable design 
programs. Protection schemes are of 
two varieties: hardware lock and soft-
ware encryption. Of the two, hardware 
lock is better. The hardware lock allows 
you to make as many disk backups you 
want, but you can only operate the pro-
gram using a hardware "key" placed on 
the printer port. Software protection 
does not allow you to make disk back-
ups nor hard disk backups. If your hard 
disk crashes or you decide to reformat 
the hard disk without first uninstalling, 
the program is gone forever, even 
though a hard disk backup was done. If 
the hardware lock key fails, a very 
small fee will replace it upon exchange. 
If the master encrypted disk has 
exhausted its authorized installation 
count(s) and you suffer a hard disk 
crash, you may not get any compas-
sion from the vendor and consequently 
be forced to repurchase the program. 

Software protection for CAD is rare. 

Can the program link to drafting soft-
ware? 

Very few cable design programs link 
to drafting software. Of those that do, 
they link only to AutoCAD. In the LAN 
industry this was an expected feature. 
While drafting software is making its 
way into the CATV industry, a program 
that can link its design to drafting soft-
ware should not be dismissed. The 
ability to link cable design software to 
drafting software comes by way of 
developing a translator program that 
runs within the CAD software. The 
translator program interprets a file cre-
ated by the design program and builds 
a symbol script file from a symbol 
table. The symbol script file knows the 
logical order of all designed devices 
and all the operator has to do is "paste" 
the design symbols over the strand 
map. The CAD translator should be 
easy to use and you should have the 
ability to create your own cable sym-
bols. 

NI Can the program design within a 
graphics environment? 

There is no known cable design pro-

As an operator, you look for people who can 
provide the best solutions to the challenges 
you face. 

At CC!, we combine the latest technology 
with experience to meet those challenges. 
We've been leading the industry since 1957 to 
give you superior services on time and within 
budget. 

Call us about your next project. 

Complete system mapping 
"Fielding 
*Autocad 
"As-builts 
*USGS Topo Dealer 

Design  
*Conventional 
'Fiber 
'Interdiction 
'Fiber to the feeder 

Cf) CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONS-MU CT1ON 1- 800-338- 92“ 

gram that can, in real time, interpret 
design requirements from a drafting 
program. It would be very ideal to have 
a drafting program intelligently know 
the value of the tap at the end of a 
scaled cable span and then insert a tap 
in accordance to drop specifications. 
This kind of program requires "artificial 
intelligence" programming and to date 
no cable design program of this type 
has been developed. However, it soon 
may be possible. Using DDE in a 
special language design software with 
a binding CAD program could make 
this possible, but we're just a little bit 
ahead of our time. 

Several design programs have the 
ability to do design within the CAD 
drawing. However, they are not accom-
plished as described above, but 
instead do the design after the base 
map is completed. One of them, how-
ever, is not PC-based and comes with 
the largest price tag. It is a powerful 
drafting program and uses very sophis-
ticated computer hardware and moni-
tors. Its cable design is accessed 
through a menu option. The program 
designs by following a designated path 
or a marked routing. When you insert 
an amplifier at some point upstream, 
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the program goes into a series of auto-
matic calculations through the selected 
paths. As it does this, you see a mov-
ing marker, as if visible electrons were 
flowing into a device. The calculations 
will examine pole counts to determine 
the port value required and then will 
issue a tap value respective of the pole 
house count. The program determines 
splitter and DC values and continues 
design calculations automatically until 
all ends of lines are completed. 

If an end of line cannot be complet-
ed, you are alerted of the potential 

problem and to take corrective action. 
At your option, the program can force 
the design by adding an amplifier or 
ask you if it's OK to change the drop 
specs to meet an end of line tap, but 
this is considered "fudging." As an 
alternative, you have the option to relo-
cate the amplifier a pole or two closer 
to the end of line path and recalculate 
the path(s) all over again until it's done 
right. Though the program designs very 
intelligently, you may have to go 
through a series of time-consuming 
trial runs to get the optimum design. 

NOT ALL TDRs ARE 
USER FRIENDLY. 

Most TIME DOMAIN 
REFLECTOMETERS 
(TDRs) require a college 
degree to operate. Many 
need programmer level 
interaction. And some cost 
an arm and a leg. 

Not so with RISER-BOND 
INSTRUMENTS' TDRs. 
"High Tech Simplicity" 
means COST EFFECTIVE 
cable fault location. 

RISER-BOND INSTRUMENTS 
earned its stripes by 
offering a wide range of 

Model 1210 TDR, 
Cable Fault Locator 

portable TDRs, from the 
most powerful and versatile 
Model 1210 with auto-
search and thermal printer, 
to the handy Model 2901B+ 
take-anywhere units. 

Switch on and use — no 
tedious menus to drive 
through. Test and locate 
faults directly on any 
metallic paired cable, 
whether coaxial or twisted 
pair with no risk of damage 
and with absolutely no 
programming knowledge. 

Only S4,395 complete! 

-RISER-BOND 
INSTRUMENTS 

In Canada Contact: 

5101 N. 57th St. 
Lincoln, NE 68507 
1 (800) 688-8377 
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Powering is basically done in the same 
manner, but the design must be done 
first. 

Another drafting program having 
cable design capabilities is PC-based. 
The program uses Microstation drafting 
software. It is a ready made CATV 
drawing program with management 
capabilities and uses a similar variation 
for marking the ends lines for ends of 
lines. However, the total design is limit-
ed to a fenced poly line drawn around 
a given area. The program assumes a 
given minimum output level at the end 
points and calculates backwards until it 
finds a suitable location for an amplifi-
er. The cable design is saved as a file 
and only one amplifier per file can 
exist. These files cannot link with each 
other to do AC powering, C/N and dis-
tortions in real time. 

Does the vendor offer a demo disk? 
Most cable design software vendors 

provide a demo version of their pro-
gram. However, these demo disks gen-
erally turn out to be a simple "slide 
show" depicting different screens of the 
program along with some animated 
explanations of what you're seeing. 
Others may offer a "working" trial ver-
sion that is limited in the number of 
design entries and program functions. 
The working trial version will let you get 
a good feel of the program for most 
aspects of its features, and is infinitely 
better than just looking at pictures of 
screens you cannot access, change or 
see in use. Expect a working trial disk 
to be sold for a small fee, up to about 
$25, which is usually applied toward 
your future purchase. Simple demo 
disks should always given away at no 
charge. 

For those vendors who do not have 
a demonstration disk, you'll have to 
arrange for full demonstration at your 
facility, at their office or at a trade show. 
One of the best ways to evaluate a pro-
gram is to talk to people who use the 
software. Ask the vendor for refer-
ences, and give them a call. With any 
luck, they have evaluated most of the 
packages you are considering and may 
be able to pass along valuable insight 
on the reasons behind their choice. 

CAD training 
When a design department embarks 

into a CAD environment, the issue of 
training should be considered. The 
learning curve of a cable CAD program 
depends on various factors: user-
friendliness of the program, compre-
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hendible documentation and the 
designer's ability to adapt to the CAD 
environment. 

In another observation, computer lit-
eracy of cable designers affects the 
level of CAD interest altogether. If 
members of a design department have 
never used a computer before, then 
they will have little or no interest for the 
benefits of CAD. In this case a CAD 
vendor is uniquely challenged. Interest-
ingly, engineering management desires 
CAD, but the hurdle of computerizing a 
design department's traditional ways 
can seem impossible. Within this 
observation, many CAD vendors focus 
on their products without solving the 
total computerization training issues 
that the designer or management might 
have. 
The more complex a program 

becomes, the longer the learning curve 
will be. Designers, who are unfamiliar 
with drafting or if the program is very 
complex, should take advantage of any 
training offered by the vendor. Despite 
the best software documentation, train-
ing always will substantially shorten the 
learning curve. Nobody likes to read 
operating manuals, but every effort 
must be avoided to use the trial and 

error process for learning a new pro-
gram to cut costs. This mental 
approach to save money can seriously 
impair design productivity in the short 
term and raise serious questions about 
the validity to automate the design 
department. 

Of course, the level of training is 
dependent upon the complexities of the 
CAD program. At the high end of the 
spectrum, a very complex drafting and 
design program can take a designer up 
to six months before he is really pro-
ductive. A designer trained on a highly 
specialized CAD program is an asset 
that a system will want to retain. Other 
affordable CAD programs can be pow-
erful and yet not require any special 
intensive training, thus minimizing the 
recurrent costs of training and produc-
tivity losses in the event of employee 
turnover. 

The CAD advantages 
Whether you're a major MSO, an 

independent system operator or a 
cable design contractor, a good cable 
CAD program is going to offer consis-
tent system designs, regardless of who 
is doing them. The old guild system 
can be replaced by intelligent design 

procedures. Conformance to CAD 
design standards are adopted easily. 
For large system designs or rebuilds, a 
system operator can insist that third-
party designers use specific CAD pro-
grams that also are used internally. In 
this manner, the system operator is 
ensured that computer design disk files 
are part of the final submittals. This 
provides the system with the original 
computer records used for the design. 
Having the CAD files can be handy for 
future expansions, system mainte-
nance or for protecting the original doc-
umentation in case the contract design 
company goes out of business or a 
falling out occurs. 

Computer-aided design and drafting 
is here to stay. The drafting table is 
rapidly being replaced by CAD in every 
industry. Cable design PC software has 
become sophisticated and meritorious 
for design productivity. However, the 
managerial and technical issues of 
CAD are broad and complex, and no 
single answer exists. But a decision 
must be made in this world of moving 
modern technology — and the decision 
may very well rest in your lap. 

"To CAD or not to CAD?" — that is 
the question. CT 
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Circle sweeping 
(Continued from page 31) 

Key to success 
The key to the success in this type 

of sweeping is that it is long-term and 
methodical. The true value of this sys-
tem lies in the fact that it becomes a 

"preventive maintenance" procedure 
ultimately utilizing less time than the 
typical "putting out fires" approach to 
system maintenance. CT 

Author's note: Special thanks to per-
sonnel of Cable Vision of Central Flori-
da in Orlando. 
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Microwave 
performance 
(Continued from page 32) 

contribution to C/N is assumed to be 
47 dB and no VHF AGC is included. 
The fade margin for this case is 17.9 
dB. 

Finally, an additional 12 dB of AGC 
is supplied by the IFU or equivalent. 
The fade margin is then extended to 23 
dB. If one were to consider only the 
microwave system fade margin for this 
case, it would be 23.8 dB. In actuality 
the trunk AGC will probably boost the 
total system fade margin very close to 
this number. Note the AML transmit-
ter's contribution to C/N does not affect 
the fade margin since this component 
of overall system noise is attenuated 
along with the carrier during a path 
fade. 

Receiver input level 
In any case it is necessary to com-

pute the received carrier level at the 
input of the receiver. The formula at 13 
GHz in the absence of an LNA is 

PR = PT - LT + CT - 118.7 - 2010g(D) 

GR LR 

where PT is the transmit power in dBm, 
LT and LR are the waveguide losses at 
the transmit and receive sites, CT and 
GR are antenna gain figures, and D is 
the distance in miles between the 
transmitter and the receiver. Elliptical 
and circular waveguide loss is approxi-
mately 3.6 dB and 1.3 dB, respectively, 
per 100 feet. Antenna gain is typically 
48.8 dB for 10-foot, 47.6 dB for 8-foot, 

Figure 2: C/N vs. microwave input level 
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45.1 dB for 6-foot, and 41.6 dB for 4-
foot diameter dishes. A 2 or 3 dB field 
factor accounts for miscellaneous addi-
tional loss at waveguide flange inter-
faces and small imperfections in anten-
na alignment. 

The expected received power must 
be compared to the actual received 
power to determine if there is an imple-
mentation discrepancy. The measure-
ment must be performed during clear 
weather and at a time when multipath 
effects are least likely to affect the 
measured result. Multipath usually can 

be recognized by the rapid fluctuation 
of received signal strength ranging 
from a few dB above nominal level to 
many dB below normal. If one 
assumes an accurate knowledge of the 
receiver AGC threshold setting, one 
need only temporarily disable this AGC 
and measure the increase in signal 
level at the receiver test point. In a 550 
MHz receiver it is necessary to first set 
the VHF AGC to MCC position before 
disabling the microwave AGC. The 
microwave carrier level at the receiver 
input is then equal to the microwave 

Cabletek stocks a complete line 
of accessories for your cable in-
stallation needs. Next day delivery 
is available anywhere in the USA 
on in-stock items. 
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(216) 365-3889 

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

ablélék 
WIRING PRODUCTS 
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THE ENVIRO : MENTAL 
CONNECTION 

THE CONNECTOR 

Amphenol's new design features three 
separate seals to protect against signal 
and environmental leakage — more than 
any other connector on the market. Its 
unique round crimp eliminates the six 
"water channels" found in traditional 
hex crimp connectors. An 0-ring 
helps prevent corrosion and an 
inner gasket effectively seals the 
interface to dramatically decrease 
drop-related service calls. The con-
nector's innovative one-piece design 
is easy to install — no lost pieces or 
cumbersome boots and grease. All three 
seals in one easy piece! 

Amphenol • 59 Seri, - 
Environmental Con , tor 

Amphenol • 6 Series 
Environmental Connector 

THE CABLE 

Times Fiber' has recently introduced T-10 drop cable, the 
perfect complement to Amphenol's triple-sealed connector. 
T-10 drop cable features 1GHz capacity and comes with 
Times Fiber's own lifeTime-, the original corrosion-inhibiting, 
nonflowing, aerial flooding agent. 

THE SYSTEM 

The Amphenol Connector, used with 
Times Fiber's T-10 lifeTime drop cable, 

provides the maximum corrosion protection 
in today's market. It's an environmentally 

sealed system. But there's more. 
The Amphenol T-10 Connection can: 
• Potentially save up to V3 the instal-
lation time 
• Help prevent costly CLI fines 
• Prepare your cable system today for 
the technological needs of tomorrow. 

For more information on The Environmental 
Connection, ask your TFC representative or 

call 1-800-TFC-CATV. 
The Amphenol Connector and 1GHz T-10 

with lifeTime — your answer to corrosion and 
leakage — your Environmental Connection. 

TIMES FIBER COMMUNICATIONS, INC! irFC a company of 

/re/vie , 

358 Hall Ave. • P.O. Box 384 • Wallingford, CT 06492 

See us at the NCTA Show, Booth 2252. 

Reader Service Number 47 

TFC... Where technology meets the bottom line. 



AGC threshold plus the observed sig-
nal increase when the AGC is disabled. 

Finding the missing decibels 
If a sizable discrepancy exists 

between theory and the measurement, 
a serious attempt should be made to 
find the missing decibels. Although 
measurement accuracy and calibration 
assumptions always must be checked 
and double-checked, it is important to 
recognize that every missing decibel is 
worth going after. Even if the picture 
quality is high during clear weather, the 
results of poor maintenance show up 
as excess time of degraded quality dur-
ing path fades. A periodic check of 
received signal level, along with prompt 
corrective action if required, will pay off 
in better signal quality when the path 
fade does occur. 
One caution before beginning the 

search if this is the first time. Do not 
assume the as-built configuration is 
necessarily the same as the original 
design, which may be recovered from a 
dusty file. Waveguide lengths may be 
substantially longer (or shorter) than 
originally planned. Multiplexing losses 
could have increased with the addition 
of channel modules, thus reducing the 
nominal transmitter output power. Sin-
gle-stage LNAs may have been 
retrofitted into receivers to improve 
noise figure and additional couplers 
installed atop the transmit waveguide 
run to service additional receive sites. 
Check everything before concluding 
what the theoretical fade margin should 
be. If you find that a 6 dB waveguide 
coupler has been installed backwards, 
apportioning the lion's share of the 
power to the shorter path, it would not 
be the first time for such an occur-
rence. 

If there is only one microwave 
receiver the logical place to begin the 
search for missing decibels is at the 
transmitter. Measure the transmitter 
output carrier level through the transmit 
monitor and compare it to the value in 
the transmitter log book. First deal with 
those items that are easily checked or 
do not require taking the system down. 
If there are multiple receivers serviced 
by the same transmitter and some of 
the received signal levels are very 
close to predicted, it may be more effi-
cient to start with the receive site. 
Since the receiver is suspect one can-
not assume its gain calibration to still 
be accurate. There are two choices: 
either measure the received carrier 
level with a separate instrument or 

Table 1: Fade margin 
maintenance checklist 

• As-built design 
• Receiver gain 
• LNA gain 
• Waveguide loss 
• Antenna feed 
• Transmitter output 
• Receiver AGC threshold 
• Waveguide pressurization 
• Antenna alignment 
• Path clearance 

Table 2: Fade margin 
design upgrade possibilities 

• Receive LNA 
• Multiplex optimization 
• Repeater to cut long hops 
• Space combining 
• High power broadband 
• Upgrade to higher power 

insert a known microwave signal into 
the receiver in order to recalibrate it. 
The most accurate method requires 
that all but the pilot tone signal be 
turned off at the transmitter and a high 
sensitivity power meter be substituted 
for the receiver. The use of a 
microwave spectrum analyzer avoids 
this requirement. 

Alternatively, the AML MTS-60 
microwave test set could be utilized 
along with an ordinary VHF signal level 
meter. The battery-operated test set is 
in essence a calibrated microwave 
receiver equipped with waveguide-to-
coax adapters and precision mi-
crowave cable to facilitate connection 
to a microwave test point. The test set 
also can operate as a calibrated 
microwave pilot generator. When so 
configured it can be used to check the 
AML receiver gain and/or microwave 
AGC threshold setting. Either way the 
measurement determines if the AML 
receiver is operating as expected. 
Even if a tower-mounted LNA is part of 
the receive site installation, the easy 
portability of the test set permits verifi-
cation of LNA gain. The precision coax-
ial attenuators provided with the test 
set ensure the LNA and receiver will 
not be driven into saturation when this 
measurement is made. 

Since waveguide loss enters into 
the calculation of received signal 
strength, one should inspect the 
waveguide for any obvious physical 
damage. Excess loss can be due to 
water in the waveguide (increased sig-
nal level when the temperature drops 

below freezing is a good indicator), 
physical damage, or poorly installed 
connectors at the end of the elliptical 
waveguide. In the case of a bad con-
nection, you can reuse the old connec-
tor but remember to use the correct 
reattachment kit corresponding to the 
connector model number. If the prob-
lem is a crack in the elliptical guide, a 
splice is often a faster and more cost-
effective way of repair than replacing 
the entire waveguide run. Reroute 
some of the waveguide to pick up an 
approximate 3-inch surplus used up by 
the splice. 

Moisture in the waveguide is bad 
not only because water attenuates the 
microwave signal, but also because it 
can cause internal corrosion, which fur-
ther increases attenuation. The pres-
surization should be in the range of 3-8 
psi and the desiccant should be a deep 
blue. 
One particularly onerous form of 

corrosion has been a problem with a 
particular antenna feed design. Over a 
period of time the corrosion gradually 
builds up pressure, which squeezes in 
on the waveguide forming a taper sec-
tion with only small loss. If this process 
continues, the waveguide eventually 
collapses and a very large loss of sig-
nal suddenly occurs. The damage can-
not be spotted from outside and there-
fore requires disconnecting the input to 
the feed and a visual inspection of the 
inside using a flashlight. Check with the 
antenna manufacturer to determine if 
your antenna is susceptible to this dis-
ease. 

If some decibels are still missing, 
check the receive antenna alignment. If 
the AML receiver at the base of the 
tower is being utilized to monitor rela-
tive signal level during this procedure, 
make certain the microwave AGC is 
disabled and the VHF AGC module is 
set to MGC position. Peak the signal 
through azimuth and elevation realign-
ment. Make certain the level doesn't 
degrade as these adjustments are 
tightly locked down. 

It may also be worthwhile to sight 
along the path through a pair of binocu-
lars. The transmit antenna should be 
clearly visible and any objects within 
1/20th of a degree of the line-of-sight 
may be viewed with suspicion. It is 
beyond the scope of this article to go 
into the formulas that determine proper 
Fresnel zone clearance. It is sufficient 
to be aware that tree growth or new 
building construction can degrade a 
path that was previously clear. This 
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Only The FS74A Allows You To See The Picture, Hear The Audio, Plus Measure 
The Critical Levels, Ratios, Hum And Noise In Just Seconds... 

If you're like most companies, your present field strength 

meter will allow you to check signal levels only, but many 
troubles in cable systems just don't affect the signal level! 
So how can you ensure your customers are receiving the 
absolute best signal? Sencore recommends the following 
1, 2, 3 Go-No-Go testing! 

1 Sencore's New FS74A Channelizer Sr. allows you to measure signals all the way from the headend to 
the subscriber's tap, automatically and without any inter-
pretations. Simply connect the signal and digitally tune 
through the channels in your system. You'll quickly read the 
video and audio levels of each and every channel from 5 to 
890 MHz. 

2 With the FS74A, hum and S/N tests are simple and error free. Simply tune to any RF channel, switch the 
function selector to either HUM or S/N and read the 
meter. There is no faster or more accurate method. 
(patented) 

3 Use the FS74A Channelizer Sr. to actually view the video on the exclusive built-in monitor. The FS74A 
passes a full 4 MHz of video so you will see the beat, ingress, 
or ghosting problems on the video monitor. You simply step 
through your system while viewing the monitor. 

Plus, you get: 

• FCC, HRC, and ICC 
cable shifting. 

• Exclusive integrated 

AC and DC voltage 
measurements 
through the RF or 
DVM inputs. 

• Portable — battery 
operation. 

For More Information Give Us A Call At 1-800-SENCORE! 
Reader Service Number 48 

Ask for your FREE technical 
brochure! 



and the preceding paragraphs are 
summarized by Table 1. (Editor's note: 
If the loss of signal is still a problem, 
check for antenna warpage. Inadver-
tent adjustment of an antenna's 
azimuth without first loosening the 
main support U-bolts can cause severe 
enough warpage to result in several 
decibels of signal loss on a path.) 

Importance of fade margin 
The fade margin has a very strong 

influence on path performance. This is 
particularly true for longer paths (>20 
miles) where multipath almost always 
dominates the fade predictions. In this 
case an additional 10 dB in fade mar-
gin will cut the predicted time below 35 
dB C/N by a factor of 10. Even when 
rain fades dominate, 10 dB additional 
fade margin will, on average, cut the 
predicted time by a factor of four. For 
example, suppose a given path is 
experiencing path fades below 35 dB 
C/N 0.1 percent of the time (8.8 
hours/year). If the fade margin can be 
improved by 5 dB one would expect 
the time to be halved to 4.4 hours if 
rain is the cause. Only 3 dB increased 
fade margin is required to effect the 
same change if multipath dominates. 

The equations that predict multipath 
and rain fading are the result of years 
of intense study by the international 
community. Nevertheless for a given 
locale a great deal of uncertainty 
exists. Even paths of the same length 
but in different directions from the 
transmitter could experience widely 
varying results due to influences of ter-
rain or prevailing weather patterns. 
Moreover, the fades are not evenly dis-
tributed throughout the year, and one 
year could be quite different from the 
next. One can only speak in terms of 
averages. In that sense, the relative 
predictions for a given path as a func-
tion of fade margin should be fairly 
accurate. Therefore if a substantial 
path fade problem exists despite the 
fact that any "missing decibels" have 
been retrieved through vigilant mainte-
nance, it behooves the microwave sys-
tem designer to consider how the 
design might be altered to further 
improve the fade margin. 

Ideas for improving fade margin 
One of the most cost-effective ways 

of improving fade margin is to increase 
the sensitivity of the receive site. Refer-
ring again to Figure 2, consider the 
fade margin if the LNA were not pre-
sent. Only 15 dB of microwave fade 

"The microwave 
system C/N is not 
necessarily synony-
mous with the C/N 
experienced by the 
proverbial 'last 
subscriber.' 

margin is available in contrast to the 
23.8 dB that was available with the 
LNA present. The difference can be 
attributed not only to the improved 
noise figure of the receive system but 
also to the fact that the LNA is mount-
ed at a point 3.5 dB upstream of the 
receiver. The gain of the LNA is not an 
important factor other than that it 
serves to establish the LNA generated 
noise (and thus its C/N contribution) as 
predominant relative to the receiver 
generated noise. In fact, too much LNA 
gain is decidedly not a good thing. This 
is because too strong an LNA output 
signal could result in excessive C/CTB. 
Thus if the expected clear weather sig-
nal in Figure 1 were 10 dB larger than 
indicated, an LNA should not be 
installed in this manner. One option is 
to install the LNA at the bottom of the 
tower in which case the fade margin 
improvement is only 6 dB but the 
C/CTB might be acceptable. If not, a 
lower gain (7 dB) LNA can be incorpo-
rated within the receiver AGC loop 
where it is protected from overload by 
high level signals. The fade margin 
improvement is then just equal to the 
improvement in receiver noise figure of 
approximately 3 dB. 

Another way of picking up 3 dB in 
fade margin applies in the case when a 
channelized transmitter is not fully uti-
lized due to the paucity of receive sites. 
Since a surplus of outputs is available, 
a channel combining magic tee can be 
removed from the final multiplexing 
layer and the two former magic tee 
inputs can be connected to separate 
antennas, both of which point at the 
same distant receive site. This form of 
multiplexing is referred to as "space 
combining" and requires only the one 
additional transmit antenna per path 
requiring upgrade. 

If space combining is not possible 
due to tower wind loading considera-
tions, reoptimization of the circulator 
and magic tee multiplexing network 

could be investigated. In the case of an 
AML MTX-132 transmitter, 1 dB of 
increased output power (and fade mar-
gin) may be possible by sacrificing 
unused outputs. 

Another option for increasing the 
output of an underutilized AML MTX-
132 is to carry half the channels in a 
HIBT-118 transmitter. The output from 
this high power broadband transmitter 
is then multiplexed into a modified 
remainder of the original MTX-132 net-
work2 and results in 2 dB additional 
fade margin. The recent technology 
advances in broadband microwave can 
also be applied through the utilization 
of an IBBR-124 repeater to improve the 
path availability on a long path. More 
than a factor of four reduction in the 
number of hours below 35 dB C/N is 
predicted for a typical 25-mile path3. 

Increasing transmitter output power 
is one of the more obvious ways of 
increasing fade margin. With the lowest 
power broadband transmitters the 
upgrades can be quite simple and 
improvements of 5 or 10 dB can be 
realized. Upgrade of a channelized 
high power SIX-141 array is also pos-
sible. Conversion of the solid-state 
sources to high power solid-state 
sources adds 3 dB additional output 
capability. Table 2 summarizes these 
ideas. 

Summary 
The microwave system fade margin 

is defined as relative to 35 dB C/N but 
sufficient VHF AGC must be provided 
to ensure that the CATV system does 
not deliver a substantially worse C/N. 
The actual fade margin should be com-
pared to the theoretical fade margin 
and any missing decibels should be 
recovered through maintenance trou-
bleshooting procedures. A factor of two 
reduction in the number of hours below 
35 dB C/N is possible with 3 dB or 5 dB 
fade margin increase, respectively, for 
multipath and rain fades. Several 
design upgrades are possible for 
improving fade margin. CT 
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Design," 1991 NCTA Technical Papers. 
3 T.M. Straus, R.T. Hsu and L.A. Kauf-
man, "New Microwave and Fiber-Optic 
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44 Cev, istralt7et 

A Message from the Executive Vice President 
Dear SC TE E Member, 

Enclosed is everything you need to register for our fif-
teenth Annual Engineering Conference and ninth annual 
Cable- Tec Expo. I hope this information will convince both 
you and your management of the valuable benefits to be 
gained through your attendance this year. 

The entire program has been designed to be the most 
cost-effective means of obtaining the maximum technical 
training for all levels of technicians and engineers working 
in the field of Broadband Communications. Registration 
fees for Cable-Tec Expo remain unchanged for the last five  
vears. 

The Engineering Conference, while geared toward en-
gineers, will contain topics of interest to all levels of our 
membership. Engineers from the FCC, NCTA and technical 
advisory committees will discuss current issues dial will 

impact future directions taken by our industry. 
The Expo itself will offer a total of ten workshops, which 

are listed on the following pages. No other activities will be 
scheduledduring workshop periods in order to maximize at-
tendance and participation. Exhibitors have been encour-
aged to gear their booth presentations toward "hands-on" 
demonstrations, and a Technical Training Center will fea-
ture additional equipment demonstrations. 

We invite you to join us in Reno for Expo '91. If you 
cannot attend, I hope to see you at Chapter meetings or 
future SCTE technical seminars during the coming year. 

Best regards, 

e*, 
Williatez W. Riker 

THE FACTS ABOUT CABLE-TEC EXPO 91 

dates 

location 

history 

attendance 

program 

Annual Engineering Conference, June 13, 1991 
Cable-Tec Expo, June 14-16, 1991 

Reno-Sparks Convention Center and Bally's Reno Hotel 
Reno, Nevada 

Cable-Tec Expo '91 is the ninth annual convention/tradeshow sponsored by the 
Society of Cable Television Engineers, Inc., combining a wide variety of techni-
cal programs, hands-on training and breakout technical workshops with instruc-
tional hardware exhibits. The Annual Engineering Conference will be SCTE's 
fifteenth yearly conference dedicated to current engineering issues, FCC com-
pliance and technical management. In addition, the Society has presented more 
than 60 national technical programs in cities across the United States over the 
past twenty years, attended by more than 15,000 engineering and technical 
personnel from the broadband communications industries. 

Attendance is open to individuals within the CATV industry as well as anyone 
involved in broadband communications. Over 1,500 registered attendees are 
expected from all levels of the cable television and related businesses, including 
all levels of non-technical personnel. 

The Annual Engineering Conference will be packed with six hours of technical 
and management papers presented by many of the industry's engineering 
leaders. The annual membership meeting, held at the conclusion of the confer-
ence, will afford attendees the opportunity to meet members of SCTE's national 
Board of Directors. 

The 21/2 day Cable-Tec Expo follows the Annual Engineering Conference 
and combines practical workshops with "hands-on" technical training and hard-
ware displays. The program features many schoolroom style workshops to 
choose from. No other activities are scheduled during workshop sessions in 
order to guarantee maximum attendance and participation. 
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A new addition to this year's Expo will be a separate series of workshops 
dealing with topics of interest to local origination engineers and technicians. 

As with all SCTE activities, the main purpose of Cable-Tec Expo '91 is to 
provide the maximum amount of training opportunities for the lowest possible cost. 
The event has been coordinated to fulfill this purpose, as it offers a wide variety of 
informative, up-to-date technical training programs. Additionally, Expo '91 will give 
attendees the opportunity to prepare for and participate in the Society's Broadband 
Communications Technician/Engineer (BCT/E) and Installer Certification Pro- 
grams, gaining valuable knowledge and practical skills in the process. 

The exhibit floor has a focus on education, with many industry suppliers presenting exhibits live technical demonstrations of their products. 
Over 150 hardware exhibitors are expected to reserve space on the Expo '91 

Exhibit Floor. Exhibits will include all types of products, supplies, services and 
equipment used in the design, construction, installation, repair, maintenance and 
operation of cable television systems. The exhibit floor will also feature a Technical 
Training Center for further equipment demonstrations. 

• . The Arrival Night Reception on Wednesday, June 12 will be sponsored by Wavetek. special A Welcome Reception to be held Thursday, June 13, and the Expo Evening 
scheduled for Friday, June 14, will be co-sponsored by Anixter, AT&T, Comm/ 

events Scope, Jerrold Communications, Raychem and Scientific-Atlanta. Scheduled for 
Sunday, June 16, is SCTE's first national Golf Tournament, co-sponsored by SCTE 
and Midwest CATV. 

'91 SCHEDULE OF EVENTS 

Thursday Friday Saturday Sunday 
June 13 June 14 June 15 June 16 

CABLE-TEC 

Attendee Registration 

Engineering Conference 

Expo Workshops 

Exhibit Hall Open 

BCT/E and Installer 
Certification Testing 

Special Events 

EXPO 

Wednesday 
June 12 

4 - 8 p.m. 

NCTA 
Engineering 
Subcommittee 
Meetings 
1 - 5 p.m. 

Arrival Night 
Reception 
6 - 8 p.m. 

7:30 a.m. - 3 p.m. 

8:30 a.m. - 4:30 p.m. 

SCTE Annual 
Membership 
Meeting 
4:30 - 5:30 p.m. 

Welcome 
Reception 
6 - 8 p.m. 

7:30 a.m. - 3 p.m. 

8 a.m. - 12:15 p.m. 

12 noon - 6 p.m. 

8:30 a.m. - 
12 noon 

Expo Evening 
featuring the 
First National 
Cable-Tec Games 
6 - 8:30 p.m. 

7:30 a.m. - 3 p.m. 

8 a.m. - 12:15 p.m. 

12 noon - 5 p.m. 

8:30 a.m. - 
12 noon 

Ham Radio 
Operators' 
Reception 
5 - 7 p.m. 

House of 
Delegates 

Meeting 
5 - 7 p.m. 

8:30 - 10 a.m. 

8:30 a.m. - 

12 noon 

National Golf 
Tournament 
8 a.m. - 12 noon 
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PRELIMINARY PROGRAM 

Engineering Conference 

$3 • . • . 
• 
* 

• * 
e 

—Session A: A Look Back - The Birth of Broadband Communications with Ed Allen, InterMedia 
Partners (Moderator); Len Ecker, Jerrold Communications; Ken Simons, consultant; Strat Smith, 

• * 
• 

* • Pennsylvania State University; and Archer Taylor, Malarkey Taylor * 
• 

* * 
• * 
• 

—Session B: Exploring Fiber Optic Architectures with Ed Callahan, Anixter (Moderator); Earl 
Langenburg, US West; Bob Luff, Jones Intercable; Jay Vaughn, ATC; and Dave Willis, TCI 

• * 
• 

* * 
• 
es —Session C: Interdiction and Other Signal Security Techniques with Terry Mast, Continental 

• 
* 

• * 
(Moderator); Jim Allen, C.O.S.T.; Leonard Falter, Continental; and Paul Harr, Scientific-Atlanta • 

* 
• • 
* • 
as 

—Session D: A Look Ahead - The Future of Broadband Communications with Gary Kim, 
Multichannel News (Moderator); Robert Rast, Videocypher; and Archer Taylor, Malarkey Taylor 

* • 
* 

• • 
* 
• Plus: Invited Keynote Speaker Ron Parver, Chief, Cable Branch, FCC 

* 
• 

* * 
• • 
* 
• 
* Expo Workshops 

* 
• 
* 

• 
* Theme: "Back to Basics" 

e 
as 

• 
* 

—Fiber Optic Trunk Restoration with Gene Bray, ON!; Ron Causey, AT&T; and Dave Johnson, Siecor • 
* 

• 
* —Maximizing Benefits from Basic Test Equipment with Paul Beeman, TVN Entertainment Corp.; 

• 
* 

• 
* and Ron Hranac, Coaxial International 

• 
* 

• • 
* 
e —OSHA Regulations: Safety in the Workplace with Ralph Haimowitz, SCTE; and Roger Keith, NCTI 

* 
• 

* * 
• 
se —Painless Technical Speaking with Doug Ceballos, NCTI; and Rikki Lee, consultant 

• 
* 

• • 
* 
, —Practical Technical Calculations Made Easy with Richard Covell, Texscan 

$3 
• 

* * 

: —Satellite Proof-of-Performance Measurements with Doyle Catlett, Superior Satellite Engineering; : 

• 
* 

Scott Grone, Antenna Technology Corp.; and John Vartanian, HBO • 
* 

• • 
* —Signal Leakage Issues One Year After Form 320 with Les Read, Sammons Communications; and * 
• 
se John Wong, FCC 

• 
* 

• • 
eies —System Maintenance and Troubleshooting with John Cecil, Hewlett-Packard; and Steve Windle, : 
* 
• 
* 

Wavetek (with working amplifier cascade) * 
• 
aa 

• —System Sweep Techniques with John Neilson, Tektronix; and Warren Reihs, Calan (with working • 
* 
e amplifier cascade) 

* 
• 

* * 
: —Tap to TV: Strengthening the Weakest Link with Larry Nelson, Comm/Scope; and Pam Nobles, : 
• 
* 

Jones Intercable s 
* 

• • 
* 
• 
* 

ALSO: Full program of sessions especially for local origination (L.0.) engineers and 
technicians including an evaluation of different video formats, basic quality control en- 

* 
: 

• gineering and future trends in audio/ video production • 
$3 * 

• • 

* 
• 
* 

Plus: BC TIE and Installer Certification Testing during all six workshop periods and 
Sunday morning 

* 
• 
* 

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

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

CABLE-TEC EXPO '91 REGISTRATION FEES 
(UNCHANGED SINCE 1986) 

Until May 13, 1991 On-Site 
Member Non-Member Member Non-Member 

Engineering Conference and Expo* $195.00 $350.00 $235.00 $390.00 

EXPO only $145.00 $250.00 $185.00 $290.00 
Engineering Conference only* $120.00 $200.00 $160.00 $240.00 

Spouse Registration* $95.00 $95.00 $95.00 $95.00 

* Includes ticket to the Awards Luncheon on June 13. Additional luncheon tickets are available at $20.00 each. 

admission 

lodging 

Ta 
transportation 

entertainment 

event sponsor 

mAllr 

Admission to all events will be through color coded badges to be picked up at the 
registration desk upon arrival. 

The Bally's Reno Hotel has been designated headquarters hotel for Expo '91. It will also 
be the site of the Annual Engineering Conference, BCT/E examinations and several 
hospitality events. Room rates at Bally's are $76 for a single or double room. Reservations 
can be made by calling the hotel directly at 1 (800) 648-5080. Please make hotel reser-
vations early to guarantee a room at the hotel. 

SCTE has designated American Airlines and USAir as the Expo's official air travel carriers. 
Supersaver and discounted coach air fares have been arranged and Hertz Car Rentals is 
offering special rates to attendees (see information below). Transportation from the Reno 
Airport to the hotel can be economically arranged through Bally's Shuttle Service or by taxi. 

American Airlines: 1 (800) 433-1790 (U.S. and Canada)—Refer to Star #S12618G 

US Air: 1 (800) 334-8644; in Canada: 1 (800) 428-4322—Refer to Gold File #233520 

Hertz: 1 (800) 654-2240—Refer to Meeting #8227 

The Bally's Reno Hotel lobby features a tour desk with brochures covering area attractions, 
dining, nightlife and sightseeing activities. The discounted hotel rates are in effect for Expo 
attendees wishing to stay in Reno for three days before or after the conference. 

Society of Cable Television Engineers 
669 Exton Commons, Exton, PA 19341 
(215) 363-6888; FAX: (215) 363-5898 

Make check payable to SCTE. 
Mail To: 

FE - I® SCTE 
669 Exton Commons 
Exton, PA 19341 

El 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. Street/PO City State Zip 

YOUR SIGNATURE: DATE:  

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

NAME ON CARD: EXP.:  

MASTERCARD NO.:  

VISA NO.:  

SIGNATURE FOR CHARGE AUTHORITY: 

MEMBERSHIP APPLICATION 
APPLYING FOR D I NDI V IDUAL @ S40 D SUSTAINING @ S250 
Please print or type information. Data will be used exactly as it is submitted here. 

11 MR. EIMRS. UMS. TITLE:  

NAME: TEL. #:  
First Initial Last Arca Code-Number 

EMPLOYER: FAX #:  
Company Name Area Code-Number 

CO. ADDRESS:  
Street/PO City State Zip 

USE HOME ADDRESS?  

Applications without payment will be returned. Applications from outside U.S., enclose additional S20 (U.S.) to cover mailing expenses. 
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CABLE-TEC EXPO '91 EXHIBITORS 
(as of Feburary 1, 1991) 

A.D.S. Inc. 
Advanced Communications International 
Alpha Technologies 
AM Communications 
American Lightwave Systems 

AMI. Specialities 
Anixter Cable TV 
Anritsu America Inc. 
Antenna Technology Corp. 
Applied Instruments Inc. 
Arcom/Nonhem CATV 
Amco Corp. 
Augat Communications Group 

Authorized Parts Co. 
Belden Wire & Cable 
Ben I lughes Communications 
Blonder-Tongue Laboratories 

BUDCO 
C-COR Electronics Inc. 
Cable Connector Corp. 
Cable Constructors Inc. 
Cable Converter Service Corp. 
Cable Exchange 
Cable Innovations Inc. 
Cable Link Inc. 
Cable Security/Power Guard 
Cable Services Co. 
Cable Technologies International 
Cableready 
CA I3LETEK Center Products Inc. 
CAI/CO Inc. 
CALAN Inc. 
Canusa-EMI 
Carolina Galvanizing Corp. 
Cate' Telecommunications Inc. 
CATV Services Inc. 

CED 
Channel Master 
Channell Commercial Corp. 
CHANNELMATIC Inc. 
Comm/Scope 
Commercial Electronics Inc. 
ComNet Co. 
ComSonics Inc. 
ConTec Internacional 
Converter Pans Inc. 
Corning Inc. 
CE Publications Corp. 
Diamond Comm/Coastal Engineered 
Digitrace Inc. 
Diversified Fastening Systems 

DX Communications Inc. 
Eagle Comtronics Inc. 
Eastern Internacional 
Electroline Equipment 
Fitel General Inc. 
FM Systems Inc. 
Foresight Products Inc. 
Gilbert Engineering 
I lewlett-Packard Co. 
Ilughes Aircraft Co. 
ISS Engineering Inc. 
Jackson Tool Systems 
Jerrold/General Instrument 
Jerry Conn Associates Inc. 
John Weeks Enterprises Inc. 
Kennedy Cable Construction Inc. 
Knaack Manufacturing Co. 
Learning Industries 
Lectro Products Inc. 
Lente° Tool Corp. 
Lindsay Speciality Products 

Lode Data Corp. 
Long Systems Inc. 
Lowell Corp. 
Lyn-Lad Truck Equipment 
Magnavox CATV 
Main I.ine Equipment Inc. 
Mega liertz 
Microwave Radio Corp. 
Midwest Cable Services 
Midwest CATV 
Midwest Communications Corp. 
Monroe Electronics 
Moore Diversified Products 
Multilink Inc. 
Murray International Inc. 

NaCom 
National Cable TV Center and Museum 
NCS Industries 
NCTI 
Nexus Engineering Corp. 
Optical Cable Corp. 
Optical Networks International 
Orchard Communications 
Panasonic Communications & Systems 
Pateen Plastics Inc. 
Pioneer Communications 
Polychem Electronics 
PolyPhaser Corp. 
Power & Telephone Supply Co. 
Power Technologies Inc. 
Production Products Co. 
Professional Cable Contractors 
Quality R.F. Services Inc. 
R.L. Drake Co. 
Regal Technologies 
Reliance Comm/fec 

Ripley Co. Inc. 
Riser-Bond 
RMS Electronics Inc. 
RMT Engineering 
Rohde & Schwarz 
RS&I 
RTK Corp. 
Sachs Communications 
Scala Electronic Corp. 
Scientific-Atlanta Inc. 
Siccor Corps. 
Society of Broadcast Engineers 
Standard Communications Corp. 
Sumitomo Electric 
Superior Electronics Group Inc. 

Superior TeleTec Inc. 
Tailgater Inc. 
Telecommunications Products 
Telecrafter Products 
Texscan 
Times Fiber Communications Inc. 
Toner Cable Equipment 
Trilithic Inc. 
Trilogy Communications Inc. 
Triple Crown Electronics 
TSB Inc. 
TVC Inc. 
U.S. Cable Inc. 
US Electronics 
Videomeclia 
Vicwsonics Inc. 
Wavetek 
Wegener Communications 
Westec Communications 
Western civry Distributors 
Zenith Electronics Corp. 

INSTRUCTIONS 
1. Deadline: Cable-Tec Expo '91 Registration Forms must be received by SCTE National Headquarters on or 
before May 13. 1991. Forms received after that date cannot be processed and will be returned to the sender. If 
you do not preregister for the Cable-Tec Expo in advance, you must register on-site in Reno. 

lI Use a separate form for each individual (forms may be copied) 
re Appropriate registration and activity fees must be enclosed for this form to be processed. 
L(' Hotel reservations must be made directly with the hotel before May 13. 1991. 

2. Registration Cancellations: All cancellations must be received in writing by SCTE National Headquarters 
on or before May 28.1991. A $50 cancellation charge is applicable to all registrations cancelled after M ay 13. 1991. 
Substitutions will be accepted until June 4. 1991. NO REFUNDS WILL BE GRANTED AFTER MAY 28, 1991. 

3. Telephone requests for cancellations and substitutions will not be accepted. All requests for cancellations 
must be submitted in writing and be received before May 28. 1991 and all requests for substitutions must be 
received before )une 4. 1991. (SCTE FAX #: 215-363-5898) 

4. Return the Cable-Tec Expo 1991 Registration Form with the appropriate fees to: 
SCTE 
669 Exton Commons 
Exton, PA 19341 
Attention: Anna Riker 

5. Please make flight reservations through American Airlines, US Air or your local travel agent using the special 
discount numbers listed on the previous page. Rental car reservations may be made through Hertz. 

6. All correspondence concerning hotel reservations should be made directly with Bally's Reno Hotel. 

PLEASE NOTE DEADLINES 
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CABLE-TEC EXPO REGISTRATION 
Everyone must register. ID badges must be worn and visible at all times in workshops and on the EXPO floor. To 

avoid delay, fill in all information requested. Full and complete payment must be sent with this registration form. Make 
all sleeping room arrangements directly with the appropriate hotel. 

Registration Fee includes technical workshops, exhibit hall and hospitality/entertainment events. SCTE Active, 
Senior and Charter Members must provide Member ID Number. New Members applying at this time must include SCTE 
Member Application and dues payment. 

If you wish to register more than one person, please make copies of this form. 

* PLEASE PRINT OR TYPE CI Mr. CI Mrs. CI Ms. 

YOUR NAME: 

NICKNAME: 

TITLE: 

First M.I. Last 

ADDRESS: 

COMPANY: 

Street/P.O. Box 

City State Zip 

TELEPHONE: ( )  SCTE MEMBER #:  

FAX #: ( ) AMATEUR RADIO CALL SIGN: 

* REGISTRATION FEES (until May 13, 1991) (Please check the appropriate box) 
Member Non-Member 

Engineering Conference and Expo 0 $195.00 0 $350.00 
Expo only 0 $145.00 0 $250.00 

Engineering Conference 0 $120.00 0 $200.00 
Spouse - First Name:  0 $95.00 El $95.00 $   

(Spouse registration includes: All Sessions, Exhibit Floor and Awards Luncheon) 

#  Additional Awards Luncheon tickets e $20.00 
TOTAL AMOUNT ENCLOSED: 

O I plan to take BCT/E Certification Examinations on Sunday, June 16, 1991, from 8:30 a.m. to 12 noon. 

* PRE-REGISTRATION FORM - must be received BEFORE MAY 13, 1991.  
* Cancellation Policy - A $50 cancellation charge is applicable to all registrations 

cancelled after May 13, 1991. NO refunds given after MAY 28, 1991. 

* METHOD OF PAYMENT 
O Check (Checks to be made payable to SCTE) CI MasterCard 121 Visa 

CHARGE CARD INFORMATION - Complete for MasterCardNisa shown below: 

NAME ON CARD:  EXP. DATE: 

MASTER CARD NO.: VISA NO.: 

SIGNATURE FOR CHARGE AUTHORITY: 

NOTE: There are no further discounts available. SCTE Sustaining Membership qualifies only ONE (1) person to 
register at SCTE Member rate. Additional personnel must be registered at Non-Member fee or submit individual 
application for membership with full payment. 
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Training for quality installations 
By John Schonewill 
National Sales Manager. Sachs Communications Inc. 

Since the cable TV industry has 
become increasingly more technical, it 
is important for manufacturers to pro-
vide operators with a training system in 
drop and construction areas. With fiber 
optics, the potential for 600 MHz to 1 
GHz is on the horizon. At these fre-
quencies, it is critical that the 
impedance of the network be main-
tained properly to ensure maximum 
performance of the system. So, the 
ordinary drop hardware and today's 
method of installation will not suffice in 
the near future. 

Training for profit 
When installation training is com-

bined with innovative products that 
meet today's challenges with perfor-
mance, the cable system will profit — 
mainly through the reduction of service 
calls. Proper installation also can 
reduce negative occurrences such as 
when a customer decides to discon-
nect or downgrade because of poor 
signal quality caused by an improper 
installation. 

Similar problems occur when the 
drop is installed by poorly trained tech-
nicians. So, it's essential to provide 
classroom or field training to make sure 
the install is performed right the first 
time. However, systems (or contractors 
hired to do the work) may rely on faulty 
on-the-job experience to teach 
installers. Hence, some procedures not 
conducive to the life span of a drop 
part are perpetrated. 

Lack of training causes more 
headaches when the employee must 
fill a daily quota of installations or ser-
vice calls. Jobs done in a hurry often 
are done poorly and workers tend to 
slack in performance if they're already 
behind schedule. When shortcuts are 
taken, mistakes happen and safety 
practices are ignored. We must consid-
er what's more important these days — 
one's full paycheck and work orders 
completed on time (but perhaps done 
poorly), or jobs well-done and an excel-
lent safety record. 

So what's the real secret to saving 
money at the drop? Experts in installa-
tion procedures agree: Get it right the 
first time. And there's no better way to 
get it right than to learn how to do it 
right. This usually means conducting a 
seminar that gives technicians some 

hands-on training with the types of 
equipment they will be using on the 
job. 

Various options exist for installation 
training today and many are excellent. 
These training programs can succeed 
but only up to a point. For example, 
installation practices common to many 
systems can be demonstrated, but per-
haps with hardware not needed in your 
system. So this training is not as sys-
tem-specific as individual training could 
be. 

Yet, keep in mind the cost of ongo-
ing system-specific installation training 
can be nominal. Here's where the man-
ufacturer comes in. If the company that 
sells the products also provides the 
training, it can go a long way to ensure 
that the drop product will be used in 
exactly the way it was designed. 

With that philosophy, Sachs has pro-
vided training in installation techniques 
for over 16 years (as long as we've 
been in business). Our drop training 
specialists regularly travel the United 
States and Canada to help our cus-
tomers' field workers use our products 
properly and productively. Over the 
past two years we've opened training 
centers in Montreal, Toronto and Den-
ver. This year a new center will be 
opened to serve the New York/New 
Jersey area and a facility in Atlanta is 
presently in the planning stages. 

What's the seminar like? 
A typical training session begins 

with a slide presentation and discus-
sion of the costs of drop-related service 
calls. Take a 50,000-subscriber system 
and a 7 percent service call ratio per 
month (3,500 calls/month at $30 per 
call). If half the calls are drop-related, 
which is probably an underestimation, 
the system spends $52,500 fixing 
drops. By reducing these calls by one-
fourth, the operator saves $13,000 
per month. 

The trainer and students then 
explore the relationship between plant 
mile costs and the drop. Quality work-
manship at the drop can help produce 
higher completion ratios, improve cus-
tomer relations, reduce service calls 
and generate less overtime. Higher 
productivity from better training also 
can keep labor costs down and 
employee morale up. In addition to 
explaining these points, the trainer dis-
cusses the importance of the installer 

and service tech to the cable industry 
and subs. 

Then the installers are taken 
through demonstrations of a series of 
common installations. An actual mock-
up of strand clamp, etc., is set up and 
hands-on practice begins. Since the 
class size is small (five to 15 students), 
everyone is given a chance to work 
with all the hardware used from the 
pole to the house. This often can 
include between 20 and 25 of the most 
common drop products. During this 
time, any questions or problems about 
proper use of materials can be 
addressed and solved. 

At our customer's request, trainers 
go with field workers to help do installa-
tions with products. We often find that 
field personnel are confused when they 
don't have an application procedure 
and can't see how the work should be 
done. They may use the product in an 
unrecommended way with satisfactory 
results — that is, satisfactory for a 
while. It might take them longer or they 
may not use the best technique to 
achieve the longest life. 

Safety is another important factor 
covered in the class. It's true that all 
employees are responsible for their 
own safety. However, training in the 
use of equipment goes a long way 
toward improving safety conscious-
ness. If installers know beforehand 
how to work with their drop hardware, it 
makes for an easier job. Therefore, 
workers don't get frustrated. They're 
also more careful and less hurried. 
Without being rushed, accidents and 
injuries are prevented. 

Finding the time 
For their part, MSOs have been 

eager for training classes on products 
and applications, although finding 
enough time to train is perhaps the 
biggest problem. It isn't easy to inter-
rupt even a few installers or service 
techs from their routes. The solution to 
this is that field supervisors are often 
present at our seminars to help train 
personnel who may be in the field. The 
trainer returns to the system a few 
months later for follow-up instruction. 
Industry turnover of installers and con-
tractors makes continual training even 
more important for a system that wishes 
to continue to provide its subscribers 

(Continued on page 71) 
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Installer certification: 
Meeting the industry's needs 
By Howard Whitman 
Manager, Editorial and Promotion 
Society of Cable Television Engineers 

The SCIE Installer Certification Pro-
gram is currently recognized as one of 
the most popular and respected train-
ing programs on cable installation and 
beginner's technology. Over 700 peo-
ple have joined the Society at the 
installer level of membership. The 
training manual for candidates in the 
program has sold out four printings and 
is currently going into its fifth. 

The popularity of this program con-
firms the contention of Robert Luff of 
the SCIE board of directors that there 
was real need for a program for the fre-
quently overlooked and under-trained 
installers and installer/technicians who 
play such a vital part in our industry. 

Luff suggested the development of a 
certification program for installers at a 
1987 board meeting, articulating a 
need that has been a concern of the 
cable TV industry throughout its exis-
tence. The installer, the person who 
makes final provisions for a customer 
to receive cable service (and in many 
cases the sole person the subscriber 
comes in contact with), deserves as 
much attention, preparation and 
technical training as any other cable 
employee. 

Program objectives 
Upon Luff's recommendation, an 

installer certification program commit-
tee was formed, consisting of Richard 
Covell (chairman), Ron Cotten, Allen 
Kirby, Dave Pangrac, Roy Tartaglia and 
Dave Willis. The committee's goals 
were to establish minimum skill 
requirements for the industry's 
installers and installer/techs by devel-
oping a program for the certification of 
installers that would follow a procedure 
similar to the Society's Broadband 
Communications Technician/Engineer 
(BCT/E) Program, which had enjoyed 
success since its introduction in 1985. 

It was determined the installer certi-
fication program would combine a writ-
ten examination (modeled after the 
seven exams utilized in the BCT/E cer-
tification) with a series of practical 
examinations to provide a means of 
measuring as comprehensively as pos-
sible installers' skill and expertise in the 
execution of their job duties. 

One important objective of the pro-
gram determined by the committee is 
the education of installers in matters 
besides technical practices. Customer 
relations is a vital part of an installer or 
installer/tech's job duties that is fre-
quently overlooked in initial training. It 
was decided early in the evolution of 
the program that it would delve into this 
often neglected but highly significant 
discipline. 

Installer manual 
While a good deal of source materi-

al exists for BCT/E candidates to use 
as study resources, the installer program 
committee felt the more job-specific 
installer program required a compre-
hensive manual (especially for candi-
dates seeking certification). 

It was decided this manual would 
offer recommended practices for drop 
cable installation. It would have a con-
sistent viewpoint based on the commit-
tee's findings and practical knowledge. 
Classroom-style and hands-on training 
would be conducted by the Society's 
more than 60 local chapters and meet-
ing groups using the manual. Besides 
functioning as a study guide for the 
certification program, the manual would 
offer the industry a complete training 
guide for this historically neglected job 
category. 

Committee Chairman Covell, who 
also serves as the Society's western 
vice president and is an at-large direc-
tor on its national board, took on the 
responsibility of assembling the manu-
al. After two years of intensive re-
search and discussion, he provided a 

finished version of the manual in 1989. 
Since its publication in that year, the 
manual has sold nearly 2,000 copies, 
confirming the industry's endorsement 
of the program as an acceptable 
approach to installation. The manual is 
automatically provided to all partici-
pants enrolled in the program but 
copies of the manual as a stand-alone 
product are available to any interested 
party for $15. 

Testing one, two, three 
The other product of the commit-

tee's efforts, the actual certification pro-
gram, officially premiered at Cable-Tec 
Expo '89 in Orlando, Fla. By this point 
the program had evolved to consist of 
three parts: a written examination and 
two practical examinations (cable 
preparation and fittings plus signal 
level meter reading). Although practical 
exams on pole climbing and ladder 
safety were considered in the early 
stages of the program's development, 
they were eliminated from the program 
due to the potential safety and insur-
ance risks of such activities. 

Since the practical exams are 
administered at the local level through 
the Society's chapters and meeting 
groups, only the written examination 
was introduced at Expo '89. Although 
done with little fanfare, it was an impor-
tant event in cable TV history since it 
marked the Society's recognition of the 
industry's need to train people at each 
of its levels. For the first time, installers 
and installer/techs could be recognized 
for the skills they developed while hav-
ing the opportunity to develop these 
skills further. 

Special installer membership 
Since the program's introduction, 

candidates for certification have been 
able to join the Society at the installer 
member level for a $25 fee that entitles 
the applicant to one full year's installer 
membership, as well as covering the 
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"The installer ... 
deserves as much 
attention, prepara-
tion and technical 
training as any other 
cable employee." 

cost of the installer manual and the ini-
tial certification examination fees. 

Installer membership in the Society 
entitles the individual to all discounts 
offered to SCTE members at confer-
ences, meetings and seminars, as well 
as discounted prices on all SCTE prod-
ucts, publications, materials and video-
tapes sold by the Society. Installer 
members do not have voting privileges 
within the Society, may not hold an 
office in the Society at the national or 
local level, and are not eligible for 
insurance coverage or any other bene-
fits of active membership requiring an 
expenditure of SCTE funds. A special 
membership card is issued for installer 
members. 

Presidents of local chapters and 
meeting groups are authorized to proc-
tor installer certification examinations. 
By applying to the certification commit-

tee, other members of local groups Installation training 
may receive approval to act as proc- (Continued from page 69) 
tors. 

Final certification 
Candidates for certification in the 

program will receive a certificate listing 
the three areas of certification. When 
each area is successfully completed, 
the candidate will be sent special seals 
to be attached to the certificate. Upon 
the successful completion of all three 
exams, the candidate will receive the 
proper recognition through the local 
chapter. Installer certification by the 
Society is valid for a period of three 
years. The triannual recertification pro-
cess is currently under development 
and will be announced at a later date. 

The Society hopes to convince state 
cable TV associations and system 
managers that every installer and 
installer/tech working within their juris-
diction, including in-house installers 
and contractor personnel, should be 
certified in this important and respected 
program. SCTE created the installer 
certification program to satisfy an 
important need in the industry. It is now 
up to the industry to recognize that 
need, and satisfy it through the training 
the program has to offer. CT 

with high quality installations on a regu-
lar basis. 
A class like the one described here 

usually takes an average of two hours 
or it can be expanded to a half or full 
day. Whether training is performed on-
site, at a center or in the field, the facts 
are undeniable: training in the use of 
products improves productivity, cost-
efficiency, safety, personnel motivation 
and system image, which allows the 
system operators to meet their cus-
tomer service commitment. Everybody 
wins. 

With as many pressures as our 
industry faces now, the importance of 
training backed with quality products 
cannot be overemphasized. It is every 
system's objective to give total cus-
tomer responsiveness by optimizing on 
their day-to-day installations. This kind 
of value-added service to the industry 
benefits the subs, the system and the 
vendor. So everybody wins. CT 

The author acknowledges the invalu-
able assistance of Rikki Lee in the 
preparation of this article. 

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

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

Name:  
Address:   

Phone: ( )   

The Society of Cable 
Television Engineers 

"Serving the Broadband Industry's 
Technical Community" 

FAX: ( )  

Mail to: 
SCTE 
669 Exton Commons 
Exton, PA 19341 CT 3/91 

OR FAX TO: (215) 363-5898 
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leóel  
Before you sweep... 
By Tod D. Dean 
Chief Technician, Alert Cable TV 

We are about to begin sweeping our 
cable system. It has been over a year 
since we completed the last pass. The 
monthly extremity reports show signs 
that the cascades need attention. 

One thing we learned last year is 
even though subs understand we are 
working to maintain our equipment and 
improve their reception, they don't want 
to see the interference caused by our 
high-level sweep system any longer 
than they have to. (And heaven forbid 
you forget to turn it off when you go 
home one night.) 

Due to the areas we serve, sweep-
ing during the night and early morning 
hours would cause as many problems 
as it would solve, so we have no 
choice but to do it during business 
hours. For these reasons and others, 
such as limited manpower and financial 
resources, we were looking for ways to 
reduce the number of days it takes. 

Last time we tried to go to each amp-
lifier location and adjust the existing 
amp module for correct levels and 
maximum flatness. We found that we 
spent a lot of time trying to flatten out 
the response at locations where there 
turned out to be problems that needed 
to be tracked down and repaired. We 
also had amp modules that wouldn't 
handle the higher frequencies in our 
system. We had upgraded from a 220 
MHz system to 300 MHz and still had 
some of the old equipment in the field. 

Most equipment manufacturers rec-
ommend that you align your amp mod-
ules on a test bench, then take them 
out and install them in the field. This 
works fine on new plant, but what 
about existing systems? 

Making a swap 
We found that by taking 10 spare 

modules, aligning them on the test 
bench and swapping them for existing 
modules in the system, we could dupli-
cate the original procedure. By properly 
aligning the modules on the test bench, 
we verified that they met the required 
response specs. We then installed 
those modules in the first 10 amps out 
of the headend and took the 10 we just 
removed back to the test bench and 
aligned them. We repeated the process 
over and over until we had replaced 
the modules in every location. 

By sweeping the modules on the 
bench, the subscribers were not seeing 
the interference caused by the sweep. 
(Editor's note: The "customer irritation" 
tradeoff between interference caused 
by a high level sweep and the periodic 
brief signal interruptions when swap-
ping modules should be considered 
when using this technique.) We also 
found that setting up the modules on 
the test bench went faster than align-
ment in the field. Once in the field (by 
using modules they knew had the prop-
er output response), the technicians 
could quickly tell by looking at the out-
put test point whether or not there was 
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a system problem needing repair. Ma-
jor response variations indicated system 
problems, while minor variations were 
compensated for using the adjustments 
on the amp module. 

Our system doesn't have bench 
sweep equipment. We found our 
Wavetek 1855/1865 system to be an 
extremely flexible piece of equipment 
on the test bench as well as in the field. 
We've used it to test sample pieces of 
system electronics (taps, splitters and 
directional couplers, as well as trunk 
amps and line extenders) to see if they 
would work for our system upgrade. 

Signal level roll-off at higher fre-
quencies becomes noticeable at a 
glance. We tested pieces of all cable 
sizes and verified signal losses 
between amps in the system. We also 
used the Wavetek sweep system as a 
bench sweep for the alignment proce-
dure described earlier. 

Using the test setup shown in Figure 
1 we can align trunk modules using the 
sweep signals and verify AGC opera-
tion using system signals. By adding a 
bridger module and two line extenders 
to the test setup, as shown in Figure 2, 
we also can test those components 
before putting them into the system. 
A feature of this setup is that any 

module brought from the system with a 
suspected problem can be put on the 
bench; response can be checked with 
the sweep, levels can be verified with 
the sweep or a signal level meter, and 
performance can quickly be checked 
by connecting a TV set to the output. 

Now those modules can be checked 
before they are sent away for repair, 
only to return with the dreaded "No 
problem found" sticker. For additional 
ideas on how to use your sweep equip-
ment, consult your owner's manual. CT 
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Presenting the Drake ESR1240 
Integrated Receiver/Decoder. 

Complete video and 
audio reception control. 

Drake has been in business long enough 
to know what you demand in an IRD. 

The Drake ESR1240 IRD delivers high 
performance in an affordable, compact unit that 
combines a commercial grade satellite receiver 
with an integrated VideoCipher' II Commercial 
Descrambler Module. 

The ESR1240 IRD uses a new low noise 
70 MHz IF with threshold extension to provide the 
best possible picture and low data error rates 
under weak signal conditions. 

Convenient 
front panel access. 

The ESR1240 IRD's front panel design allows 
easy access to the descrambler module without 
having to remove the unit from its rack mounted 
position. 

Two front panel LEDs show sync and author-
ization status of the descrambler module. A 
two-digit LED display indicates C band channel 
selection. Channels 1-24 can be tuned in by the 
ESR1240 IRD's front panel channel selection 
switch and fine tuning control. 
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When a signal is received, video output is 
automatically switched between descrambled 
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clear video from either scrambled or unscrambled 
signals. Also, digital stereo audio is available with 
a choice of balanced or unbalanced outputs for 
left and right channels. The subcarrier audio 
demodulator is tunable from the front panel. 

Famous Drake quality. 
Backed by a one-year limited warranty, the 

Drake ESR1240 IRD complies with and exceeds 
the latest industry standards. All in a highly reli-
able, efficient and affordable unit designed with 
you, the cable operator, in mind. 

Because Drake has made its business on 
knowing your business. 

Contact us for the name of your nearest 
Drake distributor. 

R L Drake Company 

P 0 Box 112, Atarrasburg, Olmo 45342 USA 

Sales (513) 866 2421, Fax (513) 866.0806 

In Canada (705) 742 3122 

Senoce and Parts (513) 866 3211 

Made in America by Drake. . . a world leader 
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Copyright 1990 The R. L. Drake Company 
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Troubleshooting 
Lectro standby 
power supplies, Part 3 
This is the last of three articles dealing 
with Lectro Versatile standby power 
supplies. Last month we described 
methods for troubleshooting the time 
delay section of the battery charger 
module. This article describes a step-
by-step troubleshooting procedure for 
the inverter card and suggests some 
ways to improve reliability. 

By Jud Williams 
Owner. Performance Technological Products 

As always, the process begins by 
visually examining the board to locate 
damaged components and making any 
obvious replacements. The second 
step is to plug the module into a moth-
erboard and test to see if it is function-
al. When performing this test, a 200 to 
300-watt (W) light bulb may be used as 
a load since it gives an immediate visu-
al indication of whether the module is 
working or not. The module also 
"sings" when functioning, an additional 
verification of a good module. 

While conducting the visual inspec-
tion of the circuitry, if the 22-ohm resis-
tors are burned out, usually the associ-
ated power transistors have failed, so 
it's best to go ahead and replace them 
along with the burned resistors. Now 
make some resistance tests to verify 
the repair and check the condition of 
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the rest of the devices on the board. By 
measuring the resistance between the 
power transistor's base and ground, 
three associated components will be 
verified. If the meter reads 22 ohms, it 
means that not only are the resistors 
intact, but Rectifiers D7 and D8 and/or 
the base-emitter junctions of the power 
transistors are not shorted. 

Any value other than 22 ohms may 
indicate that the resistor is open or the 
fuses located between the emitter and 
ground have blown. By the way, these 
fuses act as balancing resistors for the 
power transistors and may be replaced 
with other types of resistive devices. 

Since fuses react to temperature 
and fail by melting, their use in an 
application such as this leaves much to 
be desired because they are subjected 
to heat from the current passing 
through them. When making a replace-
ment, it is a simple matter to make up 
resistors to take their place. The fuse 
has a resistance value of approximate-
ly 0.005 ohms. Five inches of 20 gauge 
solid hookup wire has very close to the 
same value. A replacement resistor 
may be made by wrapping a 5-inch 
length of wire around a 1/8-inch drill bit 
so that it looks much like a coil and 
installing it in the space formerly occu-
pied by the fuse. Always replace both 
fuses when doing this. 

Power transistors 
Now let's get back to resistance 

checks in the area of the power transis-
tors. The collectors of each pair of 
power transistors are connected 
together and their bases are common 
to each other, so a single measure-
ment covers each pair of devices. It is 
useful to know that the base-collector 
junction of a transistor is actually a 
diode junction, so keep that in mind 
when making measurements. Set the 
ohmmeter to the 2K ohm range (which 
often has a diode symbol) and check 
the junction, first in one direction, then 
the other. In the forward direction, the 
resistance will typically read close to 
600 ohms. In the reverse direction, the 
reading will be "infinity," indicating the 
junction is probably good. 

The low voltage cutoff relay may be 
tested by attaching the positive lead 
from a bench supply to the plus side of 
the circuitry located at the center sec-
tion of the edge connector. Connect the 
negative lead to Connector 1. By vary-
ing the bench supply voltage around 20 
volts (V), the relay can be heard click-
ing in and out. This verifies that the low 

"The toggle switch 
serves no practical 
purpose so if it hap-
pens to be damaged, 
it may be removed 
and replaced with a 
jumper across the 
'normally closed' 
position." 

voltage cutoff is working properly. 
While maintaining the connection, set 
an ohmmeter to its lowest range and 
attach one lead to the outside wire of 
first one, then the other of the 0.5-ohm, 
15 W resistors and connect the other 
lead to Terminal 8 and then 9 of the 
edge connector. The reading should be 
about 0.8 ohms when the relay is 
closed. This verifies that the 0.5-ohm 
resistors are good and that the con-
tacts of the relay are clean. 

Transistor 03 of the start-up circuit 
should be checked before final func-
tional test. This is easily done by imag-
ining that the transistor is made up of 
two diodes placed back to back with 
the "base" of the device as their com-
mon point. Set the ohmmeter to the 2K 
ohm range and attach the red lead of 
the meter to the base of the transistor. 
Touch the black lead of the meter to 
each of the other leads (emitter and 
collector); in both instances the reading 
will be slightly lower than 1,000 ohms. 
When the leads are reversed, the read-
ings will be infinity, verification of a 
good transistor. If R-13 (the 100-ohm 
resistor) is burned, the transistor has 
surely failed. The toggle switch serves 
no practical purpose so if it happens to 
be damaged, it may be removed and 
replaced with a jumper across the "nor-
mally closed" position. 
A final consideration when working 

with these boards is the pair of 10-
microfarad (µF), 150 V electrolytic 
capacitors. They frequently swell or 
explode and require replacement. I 
have found that reliability is greatly 
improved by replacing them with 250 V 
capacitors. 

Readers with questions or wishing 
to discuss the contents of this article 
are invited to call me at (404) 475-3192 
or write to P.O. Box 947, Roswell, Ga. 
30077. CT 
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CORRESPONDENT'S REPORT111111111111111111111111111 

Film-to-video and video-to-film 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

Since the very early days of televi-
sion, film and television have been 
inextricably intertwined — both as a 

program source for television and as a 
recording medium for TV programming. 
Of course film still is a major source of 
TV programming. In my May 1990 col-
umn, "About HDTV scanning line 
rates," I quoted Jeorg Agin, a Kodak 

Figure 1: a) Film projected directly on the pickup plate of an 
iconoscope; b) a film island 

Figure 2: Relative timing of film frames in a standard 
projector and a TV projector, showing light flashes and field 
scanning intervals 
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"Film will continue 
as a major program 
source and a storage 
medium for HDTV 
into the future as far 
as can be seen." 

vice president — "80 percent of prime-
time evening network programming 
and most TV commercials and music 
videos as well as feature films are pro-
duced on film" (although much of the 
production is often transferred to tape 
for broadcast). And it appears this is 
unlikely to change come HDTV. 

There are even more compelling 
reasons to consider film as a source for 
future HDTV programming than for pre-
sent NTSC. Two of the reasons are: 1) 
as indicated by the MTF curves repro-
duced in the column, film will have 
greater resolution than any HDTV short 
of an HDTV scanning rate of over 
4,000 lines/frame and 2) film has the 
only universal and internationally 
accepted common frame rate — 24 
FPS. An important caveat — television 
that must originate live (e.g., sports, 
news, etc.) will probably continue into 
the HDTV future to be recorded on, 
stored on and rebroadcast from video-
tape. 

History — Television-to-film 
Film served as the first recording 

medium for television. In the late '40s 
and early '50s (before the invention of 
videotape recording) TV stations were 
starting to spring up across the nation. 
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This was also before AT&T had ade-
quate video transmission capabilities. 
Even after some transmission capabili-
ties became available, the time shift 
across the nation mandated some kind 
of recording medium unless the shows 
were to be repeated live — an unsatis-
factory solution (although that was 
done in the early days of the Today 
show). The resolution, until the advent 
of the VTR, was "kinescope recording," 
which basically was pointing a film 
camera at a kinescope (CRT). Any 
time a TV show made before the 1956 
invention of the VTR is shown, it is cer-
tain that the show is from a kinescope 
recording (unless, of course, it is one of 
very few programs at that time original-
ly shot on film). More about video-to-
film later. 

Early film-to-television 
The most direct method for project-

ing film for television is an early 
method still widely used today — pro-
jecting the film directly on the pickup 
plate of a TV camera tube as shown in 
Figure la. For greater efficiency, a pro-
jection system know as a film "island" 
was developed that optically multi-
plexed several projectors onto one 
camera tube (Figure lb). As new cam-
era tubes were developed, such as the 
vidicon, plumbicon, saticon, etc., they 

were used in the same manner. 
As previously mentioned the univer-

sal frame rate for film is 24 frames per 
second. It is sometimes referred to as 
48 FPS. This is because the film is 
shot at 24 FPS but each frame is given 
two separate shots of light in the pro-
jector making the eye receive 48 sepa-
rate flashes of light. This technique 
was developed to save film since it was 
empirically discovered that the double 
projection of each frame reduced per-
ceivable flicker. (This analogy can be 
carried over to interlaced TV scanning 

Sony EBR specifications 
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Film type 

Film transport 
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tration pin 
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tive picture area 
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aided 
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MDU installation and decibels. 
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Figure 5: Elements of the mechanically scanned laser-beam telecine 
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— interlaced scanning was developed 
to save bandwidth but also each suc-
cessive field of a TV frame is analo-
gous to the double shot of light through 
one film frame.) 

However, it is unfortunate that the 
24 FPS does not match either the 30 
FPS used in NTSC or the 25 FPS used 
in PAL and SECAM. The solution 
almost universally used for 25 FPS TV 
systems is simple, if not elegant. The 
film is projected at 25 FPS making a 
one-hour show 4.17 percent shorter 
(57.5 minutes) and music is 4.17 per-
cent off key but the method has proved 
quite acceptable to the public. 

But this method is unsatisfactory for 
30 FPS NTSC TV since the speed dif-
ference in this case is 25 percent. The 
method universally adopted for scan-
ning 24 FPS film at 30 FPS is illustrat-
ed in Figure 2. The film is passed 
through the projector in the normal 
intermittent manner, with equal dwell 
time for successive frames. 

The only change from the standard 
intermittent mechanism is a reduction 
of the pulldown time to about two-thirds 
of the normal value. This change per-
mits three vertical blanking periods to 
occur during one projection period 
(while the film is stationary), two verti-
cal blanking periods during the next, 
three during the next and so on, as 
shown. (This is sometimes referred to 
as the 2-3 pulldown system.) 

Light is passed through the film dur-
ing the vertical blanking periods. Flash-
es of light, each about 5 percent of the 
scanning period, or about 1/1,200 sec-
ond, are produced in synchronization 
with the field scanning rate. The blank-
ing periods are so phased with respect 
to the pulldown motion that the film is 
never illuminated while in motion. Con-
sequently, no blurring occurs. This type 
of projection depends on charge stor-
age in the camera tube since following 
each vertical blanking during active 
scanning, the charge image, stored in 
the camera tube from the preceding 
light, is scanned and the sensitive plate 
restored to equilibrium. Some color 
projectors for television use a slightly 
shorter pulldown and a slightly longer 
light flash but the timing differences are 
small and operation is the same. 

Early television-to-film 
To go from video-to-film, such as the 

previously mentioned kinescope 
recording, requires a different timing 
schedule to accomplish the transfer of 
the 30 frame per second TV picture to 

CE ...The difference between 
I mediocrity and integrity. 

Since 1970 we have provided cable operators with a 
wide range of CATV repairs and engineering services. 
Our highly skilled technicians use the most technologically 
advanced equipment to ensure each module meets or 
exceeds manufacturer specifications. Without question, 
CEI customers receive the highest level 
of repair service available in the indus-
try. If you're looking for more than just 
your average repair and cannot afford 
to compromise the quality of your sys-
tem, call us today. We're fast...ef fi-
cient...and affordable. 

800-247-5883 

,9.11111i, 
OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

209 E. Jackson St. 
Gate City, Virginia 24251 Authorized factory 
800-345-6834 (In VA) repair center for 
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the 24 frame per second film (Figure 3). 
Since there are only four motion pic-

ture frames in the time interval occu-
pied by five TV frames, one-half of a 
TV field is thrown away after each 
motion picture frame is exposed. The 
film is advanced during that half-field 
interval. As illustrated, the bottom half 
of motion picture Frame 2 is the sec-
ond half of Field 3 and the top half is 
the first half of Field 5. (Of course all of 
Field 4 is exposed on motion picture 
Frame 2.) This half-field exposure of 
Fields 3 and 5 requires a very accurate 
shutter timing to prevent the overlap or 

gap of exposure in the middle of the 
picture where the fields butt, which 
would result in either a bright or dark 
horizontal bar. 

Laser film recording 
Since this method uses the light 

from the kinescope (CRT) for film 
exposure it has never been used to 
great effect for color recording. Howev-
er, an interesting scheme for color film 
recording of color TV signals using 
video modulated red, green and blue 
lasers was developed at CBS labs 
under the direction of Ren McMann 
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Figure 7: Steps for production of successive-exposure master 
and color internegative in the Image Transform tape-to-film 
transfer system 
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and demonstrated in 1971.1 See Figure 
4. 

To obtain the required shutter timing 
shown in Figure 3 the laser system has 
an electronic "shutter" in a video pro-
cessor (not shown in Figure 4), which 
is ahead of the laser modulators. 

Subsequently, NHK (Japan Broad-
casting Corp.) and other companies 

under its guidance in Japan, developed 
16mm recorders using a similar sys-
tem. This led to a design of an 
improved system for 35mm film record-
ing of 1,125-line high definition TV sig-
nals. Several HDTV film programs so 
recorded were shown at the 1983 Mon-
treux symposium but the use of the 
CBS and NHK laser film recording sys-

tems was limited to feasibility studies 
and demonstrations. No commercial 
use was undertaken. 

Future of film and HDTV 
For film-to-HDTV video, NHK exper-

imented with straightforward film pro-
jection (70mm film) in the manner out-
lined in Figure 2. But the performance 
in both resolution and noise were not 
satisfactory so it developed a laser pro-
jection system. See Figure 5. 

In essence, this projection system is 
the reverse of the laser recording sys-
tem of Figure 4. The difference is that 
the laser light intensity is "modulated" 
by the film density and the light trans-
mitted through the film is separated 
into the colors again for electronic pro-
cessing by the dichroic mirrors. 

Another interesting film-to-HDTV 
video scheme was developed by 
Broadcast Television Systems (BTS). 
Its uniqueness lies in the fact that the 
film motion is continuous — there is no 
projector intermittent providing film pull-
down. See Figure 6. 

In this system the vertical scan func-
tion is provided by the continuous 
motion of the film past a light source 
only one TV line in height. This line, 
after color separation by dichroics, is 
sent to three linear CCD arrays (one 
line of CCD elements for each color) to 
provide the red, green and blue video 
signals to the signal processor and 
frame store. The 2-3 timing is provided 
electronically by logic controlling the 
memory readout. 

HDTV-to-film 
There are a number of HDTV pro-

duction houses in the country, such as 
Rebo Inc. and ZBig Vision both in New 
York City (and a half dozen others), 
that turn out all types of programming 
from feature length shows to commer-
cials to music videos, etc. Sony has 
recently opened a 5,000-foot2 HDTV 
production facility on its Columbia Pic-
tures lot in Hollywood. 

One output of all these HDTV pro-
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LiteAMp TM AM FIBER SYSTEMS TODAY 

Group W Satellite looks to ALS for critical reliability fiber video links 
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AMERICAN ZIGHTWAVE SYSTEMS, INC. 

a subsidiary of ADC Telecommunications, Inc. 

358 Hall Avenue, PO. Box 1549 
Wallingford, CT 06492-1149 
203/265-8880 FAX 203/265-8801 

INNOVATIVE DESIGN, PROVEN AM TECHNOLOGY 
from the company that specializes in fiber 
transmission systems 

LiteAMp's flexible input and 
outputs reduce actives 
before and after the system 

OliteAMp AM FIBER SYSTEMS NOW BEAT COAXIAL 

TRUNK AMPS IN PRICE AND PERFORMANCE 

For rebuild and system extension applications, LiteAMp 
costs less than coaxial trunk amplifier runs. Fewer actives 
translates to better performance and reliability at the tap 
where it counts. 

®LiteAMp ELIMINATES THE COMPLEXITIES OF 

OTHER AM FIBER OPTIC SYSTEMS 

LiteAMp looks and feels like a standard trunk amplifier, elimi-
nating the need for retraining of field personnel No special 
optical test equipment or optical matching is required 
LiteAMp's modular architecture is designed for "plug and 
play" installation and maintenance. 

®LiteAMp SAVES AMPLIFIERS COMPARED TO 

OTHER AM FIBER SYSTEMS 

LiteAMp requires as little as + 10dBmV input for 80 channel 
operation, which is 15-25 dB lower than other systems. At 
The node output levels from trunk to multiple high level 
(+50 dBmV) bridgers are available insuring you maximum 
reach with minimum electronics cost 

OLiteAMp PRODUCT EXCELLENCE IS BACKED BY 

ALS CUSTOMER SUPPORT 

In addition to CATV applications, ALS fiber systems are used 
extensively for critical reliability applications such as missile 
launch control, and network broadcasting. No CATV fiber 
systems supplier understands reliability and customer support 
better than ALS. 
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Figure 8: EBR system — HDTV tape-to-film transfer flowchart 
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duction facilities is film. Of course at 
present it is all in the 1,125/60 standard 
since that is the only equipment cur-
rently available. 

As mentioned previously, experi-
mentation with laser recording of HDTV 

video on film has been done but cur-
rently all HDTV recording is done by 
the electron beam recording (EBR) 
method. The sequence of EBR film 
production is shown in Figure 7. 

This system does not operate in real 

time. A modified VTR provides slow-
speed red, green and blue component 
color playback capability at one frame 
per second to the EBR to produce the 
successive exposure black and white 
master. A color internegative is then 
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made from this sequential B&W film 
from which color prints are made. 

The block diagram of the Sony EBR 
system is shown in Figure 8. The high-
definition red, green and blue analog 
video signals are converted to digital 
signals for: a) subsequent gamma cor-
rection to compensate for the charac-
teristics of the master recording film 
and color negative, and b) conversion 
from 30 FPS interlaced TV scan to 24 
FPS progressive scan in a red, green 
and blue sequence. The progressive-
scan mode was chosen for a maximum 
of resolution and a minimum of arti-
facts. The sequential R. G. B digital 
signal is converted to analog to feed 
the EBR. 

An outline drawing of the Sony EBR 
unit is shown in Figure 9. The sharply 
focussed electron beam scans the film 
surface in a vacuum, producing a latent 
image in the emulsion. The film is 
moved through the aperture gate in the 
electron-beam recorder chamber by an 
intermittent claw pulldown mechanism. 

As shown in Figure 8 each frame of 
the color negative film is exposed 
sequentially to the B&W master frames 
corresponding to the red, green and 
blue video signals through appropriate 
R. G, B color filters mounted on a rotat-
ing disk, thus providing a color com-
posite. The performance specifications 
of the Sony EBR system are shown in 
the accompanying table. 

Conclusions 
Film has been, is and will be a sig-

nificant program source into the future 
of HDTV. The reasons for this felicitous 
situation for film are a combination of 
technical, economic and artistic factors. 
As noted, two of the technical factors 
are its higher resolution than any 
HDTV system under consideration or 
proposed and its universally accepted 
frame rate. Because of these, and 
other factors, Kodak has characterized 
film as a "future proof" medium for stor-
age of the huge financial assets repre-
sented in a library of programming. The 
artistic reasons are best described 
when directors say they want the "film 
look." 

Regardless of the worldwide accept-
ed methods of conversion of the uni-
versal film standards into the various 
international TV standards, problems 
can occur if care is not take in the con-
versions. An example occurred in a 
program shot on film in the United 
States that was to be shown in Britain. 
This problem occurred in the world of 

current TV standards, but it is an indi-
cation of the vigilance that is required 
today in these conversions and will be 
required in the world of HDTV. 

In 1987 the British public com-
plained loudly about the picture quality 
degradation of the new season of Dal-
las. Until that year, the series had been 
shot, edited and distributed on 35mm 
film and the film had been shown 
directly on PAL with excellent quality. In 
1987, the producers continued to shoot 
on film, but for economic reasons, the 
film was transferred to NTSC on video-
tape. The causes of the sudden quality 
problems were a concatenation of tem-
poral problems in the series of conver-
sions. As shown previously, the con-
version of 24 FPS film to 30 FPS 
NTSC involves a slight, but acceptable, 
temporal "fudging." Likewise, the con-
version of NTSC video to PAL involves 
another temporal effect. The cumula-

tion of these temporal effects produced 
objectionable results particularly when 
compared to the previous arrangement 
where the film was shown directly on 
PAL. 

However, with proper care and con-
sideration, it appears that film will con-
tinue as a major program source and a 
storage medium for HDTV into the 
future as far as can be seen — and 
probably a lot further. CT 
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CT's LAB REPORTI111111111111111111111111111111111111111111111111 

Don't drop the ball on the drop 
This month's "Lab Report" departs 
from the normal product-specific for-
mat and instead particularly addresses 
the performance of F-connectors. The 
following information is the result of 
extensive testing performed over the 
last three years. 

Times Fiber's Barry Smith has sum-
marized some of the outcome of that 
testing in this "Lab Report," stressing 
the significance of craft sensitivity, 
proper weatherproofing and other con-
nector interface issues we often take 
for granted. — Ron Hranac, Senior 
Technical Editor 

By Barry Smith 
Connector Specialist, Times Fiber Communications 

The drop system has long been a 
source of customer service calls and 
constant maintenance for the cable 
industry. Over the past few years, the 
drop system has received a great deal 
of attention from both operators and 
manufacturers working to extend the 
life and dependability of the drop sys-
tem. 

The reliability of the trunk and feed-
er portion of our plants has improved 
steadily over the years, but, for the 
most part, the drop has been over-
looked. Table 1 gives an idea of how 
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the demands on the drop have 
changed in the past 10 years. 

This article will attempt to describe 
the sensitive nature of the F-connector 
relating to the mechanical and environ-
mental performance of this interface. It 
also will briefly discuss some of the 
new products available designed to 
extend the life and reliability of the 
drop. 

Cable, connectors and CLI 
The number of F-connectors in a 

cable system far exceeds the number 
of trunk and feeder connectors. It is 
obvious that from a cumulative signal 
leakage standpoint, the F-interface is a 
dominant problem. Also anywhere 
from one-third to one-half or more of all 
service calls can be attributed to prob-
lems in the drop system. Reducing 
leakage at the drop is a major part of 
meeting Federal Communications 
Commission requirements and increas-
ing customer satisfaction. 

One of the first things to consider in 
designing a drop is selection of the 
drop cable for attenuation and shield-
ing characteristics. Choosing low atten-
uation cables can increase signal lev-
els at the home or can reduce system 
design costs by lowering tap output 
level requirements. Table 2 illustrates 
the lower attenuation of today's gas 
expanded foam dielectric drop cables 
compared to older solid dielectric or 
chemically expanded foam dielectric 
cables. 

With the current cumulative leakage 
index (CLI) requirements, shielding 
effectiveness of the cable is also a seri-
ous consideration. All cables should 
have a bonded inner foil tape. This is 
needed for better shielding and the 
bonded tape makes connector installa-
tion more reliable. Braid coverage 
affects the mechanical strength of the 
cable as well as the shielding. 

Initial shielding of RG-6 60 percent 
braid is sufficient for almost all drop 
cable requirements. (Two-way or dual-
cable systems may require additional 
shielding.) With age and flexure there 
can be some degradation of the shield-
ing but is still sufficient for most appli-
cations. The effects of corrosion is 
what destroys the shielding of most 
drops. The key here is that after six 
months or a year, a highly shielded 
cable with corrosion is likely to be 
worse than a lower braid coverage 
cable that has been kept dry. 

The amount of braid coverage on 
the drop cable also has an impact on 

Figure 2: Cable retention with different crimp ring IDs 
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Figure 3: Cable retention with different braid prep lengths 
(conventional connector) 
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connector retention of the cable. A con-
nector on a 53 percent braided cable 
should not be expected to have the 
same retention force as on a 95 per-
cent braided cable. Figure 1 illustrates 
how the connector retention force 
varies with different braid coverage 
drop cables. These differences are 
mainly due the amount of metal in the 
outer shield. 

Once the drop cable is identified, the 
connectors must be selected. Mechani-
cally, an F-connector must provide reli-

"Choosing low 
attenuation cables 
can increase signal 
levels at the home or 
can reduce system 
design costs by 
lowering tap output 
level requirements." 
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Figure 4: Cable retention 
with crimp tool out of 
tolerance 
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able long-term retention of the large 
variety of drop cables over a wide 
range of temperatures, wind flexure 
and vibrations. Close study of com-
monly available F-fitting components 
reveal thousands of possible combina-
tions of installing a one-piece, RG-59, 
crimp type F-fitting onto an RG-59 drop 
cable. The advent of more universal 
sized connectors has greatly reduced 
the number of combinations, but selec-
tion of compatible components is still 
very important. 

Figure 2 indicates that changing the 
connector crimp ring ID by just 0.010 
inch has a significant impact on the 
retention of the cable. (Even though 
the undersized connectors increased 

Figure 5: Cable sample set 
vertically in free flowing red 
ink for 10 minutes 
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retention they were difficult to install.) 
Talk with the manufacturers to ensure 
you are using the proper connectors for 
your drop cable. 

Preparing the cable for connector-
ization affects the retention of the 
cable. Check with the manufacturers 
for the recommended prep dimensions 
and verify that the prep tools you use 
meet their requirements. Some con-
nectors need 3/8 inch of braid, some 
need 1/4 inch of braid, and some need 
1/8 inch of braid, so be sure to follow 
the manufacturers recommendations. 
Figure 3 shows how cable retention 
changes with various braid prep 
lengths on a conventional connector. 
A poorly adjusted crimp tool also will 

reduce the connector retention of the 
cable. Contrary to popular belief, crimp 
tools are not hammers or pliers. Check 
to see you have the right tools for the 
connectors you are using, and make 
sure they are properly adjusted. Figure 
4 shows the impact of crimp tools that 
were out of adjustment by 0.010 and 
0.012 inch. 

The F-connector interface 
The F-connector provides an electri-

cal and mechanical connection 
between a device (such as a tap or 
splitter) and a transmission line (in this 
case a drop cable). Failure of the inter-
face then will be either electrical or 
mechanical. F-connectors seldom fail 
mechanically, but the interface does 
corrode and break down electrically. 
For the most part, conventional F-con-
nectors have been put into environ-
ments they were not designed for. Cor-
rosion is the number one cause of 
electrical failure of the interface. 

The F-interface is a sensitive, high 
frequency electronic connection. Some 
studies indicate that an unsealed inter-
face exposed to corrosion will fail in as 
little as six weeks. In contrast, a tight 
and dry interface will last many years 
without a problem. 

Electrically, the interface must main-
tain a nominal 75 12 impedance in 
order to assure good power transfer. 
Low contact resistance must be main-
tained between the cable center con-
ductor and the F-port terminal contacts 
to assure signal quality. For good 
shielding, low contact resistance must 
also be maintained between the fitting 
and the outer conductor (foil and braid) 
of the cable and between the fitting and 
the equipment port. 

Environmentally, the interface must 
remain completely dry while maintain-

Table 1 

Typical bandwidth 
Typical TV set 
Number of outlets 
CLI requirements 
Competition 

1980 
270 MHz 
19-inch 
One 
Not really 
Little/none 

1990 
450 MHz 
25-inch+ 
Multiple 
Yes 
Videos, 
MMDS, 
DBS 

ing its electrical and mechanical prop-
erties in all climates and environments. 

The three components that make up 
the typical F-interface are: the device 
(tap, splitter, etc.), the transmission line 
(drop cable) and the connector inter-
face (F-fitting). 
•The device: Today's quality products 
are seldom the cause of moisture con-
tamination of the interface and will not 
be covered here. 
•The transmission line: Other than a 
nick or cut, there is little chance of 
moisture entering through the cable 
jacket. But once moisture reaches the 
braid, the capillary action of the wires 
will allow the moisture to travel rapidly 
throughout the cable (see Figure 5). 
Aluminum creates a layer of aluminum 
oxide to protect the underlying alu-
minum. When aluminum comes in con-
tact with moisture the oxide layer deep-
ens (like rust on steel). Braid wires are 
only 0.0063 inch in diameter. If from 
contact with moisture, the braid devel-
ops an oxide layer just 0.003-inch thick 
around the wire, the braid is gone. It 
has become aluminum oxide, a non-
conductive white powder. A 0.0027-
inch thick foil tape and a group of 
0.0063-inch diameter aluminum wires 
is all that stands between you, a ser-
vice call, an unhappy customer and the 
FCC. 
•The F-connector: This is considered 
the weak link in the interface. As illus-
trated in Figure 6, the conventional hex 
crimp F-connector leaks at the threads, 
coupling nut swivel joint and cable 
entry point. These locations are sucep-
tible to moisture contamination result-
ing in certain failure of the interface. —e 

"It is obvious that 
from a cumulative 
signal leakage 
standpoint, the F-
interface is a domi-
nant problem." 
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Figure 6: Conventional 
F-fitting 
Leak path Leak path Leak path 

Encapsulants 
There are numerous devices 

designed to encapsulate the connec-
tion and keep moisture out of the inter-
face. These devices work well when 

Figure 7: Sealed F-
connectors 
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Table 2: Approximate attenuation (dB per loo feet) 

Cable 
type 
Solid dielectric (max.) 
Chemical blow foam (nom.) 
Gas injected foam (nom.) 

RG-59 RG-59 RG-6 RG-6 
@300 MHz @450 MHz @300 MHz @450 MHz 
5.8 7.0 4.8 5.8 
4.6 5.8 3.8 4.6 
4.1 5.0 3.3 4.1 

they are properly installed. 
*Heat shrinkable tubing: Do not use too 
much heat when shrinking the tubing 
since this may damage the cable. Care 
must be taken not to nick or cut the 
cable jacket when removing the shrink. 
•Chemical shrink tubing: Ensure that 
the shrink tubing is resistant to ozone 
and ultraviolet rays and will not deterio-
rate over time. Here too, care must be 
taken not to nick or cut the cable jacket 
when removing the shrink. 
•Boots and grease: Spark plug boots 
also must be UV and ozone stable. 
Most common greases are safe and 
will not harm the components in the 
interface. Be sure the boot is full of 
grease. A spark plug boot without 
grease holds moisture in and creates a 
terrarium; it is worse than using no 
sealant. 

If these sealing devices are not 
installed correctly you will be wasting 
time and money. 

Premium connectors 
The first 30 some years of F-con-

nector development saw improvements 
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\\ 
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in the convenience and mechanical 
performance of the connector, but virtu-
ally no development on the environ-
mental performance of the interface. It 
only has been in the past seven or 
eight years that we have seen an 
emphasis on developing F-connectors 
that seal the interface as a function of 
connectorization. When properly 
assembled, these new connectors 
work very well to keep moisture out of 
the connection. Figure 7 is a look 
inside some of the more common 
sealed F-connectors. 

As with the encapsulating devices, 
correct application and installation is 
essential for reliable performance. For 
example, sealing sleeves must have 
adequate length to protect the threads. 
If the sleeve is too short, it may not 
seal at the nut or can allow moisture to 
travel in the threads and into the inter-
face. Braid wires left too long may also 
allow moisture to enter at the cable 
jacket and contaminate the interface. 

The majority of the sealed connec-
tors require cable preparation that is 
different and easier than the conven-
tional hex crimp connector prep. All of 
them have cable prep tools available 
and may have unique installation or 
attachment tools. 

The environmental seal of these 
encapsulants and sealed connectors is 
demonstrated in Figure 8. These sam-
ples were immersed in a mixture of 
free flowing ink with water and left at 
room temperature for up to 10 days. 

Connector selection also should 
take into consideration craft sensitivity. 
The term "craft sensitivity" means more 
than just attaching a connector, it now 
refers to the assembly of the entire 
interface. All of the sealing mecha-
nisms and sealed connectors work 
great in presentations, demos and test-
ing. Craft sensitivity comes into play in 
field applications. 

1) How does the seal work when the 
auxiliary devices are improperly or not 
installed? 

2) Will the interface be properly 
assembled in inclement weather or 
after the installer has had a rough 
night? 

3) What happens when one of the 
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Figure 8: Environmental seal of encapsulants and sealed connectors 
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"The drop system is 
our lifeline to our 
customers. Improve-
ments in quality and 
reliability of the drop 
can have significant 
impact on reducing 
service calls and 
increasing customer 
satisfaction." 

extra parts drops to the bottom of the 
pole? 
When choosing a drop system keep 

in mind the number of parts and pieces 
required to be inventoried, stocked and 
carried to assemble a reliable sealed 
interface. 

The drop system is our lifeline to our 
customers. Improvements in quality 
and reliability of the drop can have sig-
nificant impact on reducing service 
calls and increasing customer satisfac-
tion. These new products may cost a 
little more initially, but are well worth 
the investment. Remember, we don't 
get paid for pretty pictures in the distri-
bution system. we get paid for pretty 
pictures on TV sets. CT 

Threads Braid Center 
conductor 

Threads Braid Center 
conductor 

BSE-Pro TM CATV/LAN 
DESIGN PC 
SOFTWARE 

Free Working Demo Disk* 

"Super 
Design 

Flex/bier/ 
BSE-Pro 
does/la/11' 
Fiber Optics! 

AC Powering! 
Distortions! 

Detailed BOM! 

Links designs to 
AutoCAD.! 

Stop 
Designing 
With A 

Calculator! 
o 
We Scan 
Maps To 
CAD! 

* Some restrictions and qualifications apply. 
Call fax or write for this demo disk offer. 

Specify 5 ai 3 5 disk 

Con  
 e/ 

331 0 Western Dr. 
Austin, TX 78745 

512-892-2085 Fax 512-892-0959 
'CAD solutions for eveiyone!" 

Reader Service Number 62 

See us at the NCTA Show, Booth 1042. 
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SAM Jr. back by popular demand 

Sure to be cable TV's 
hottest rerun 

Wavetek is bringing back a 
classic: SAM Jr. This tough, proven, 
signal level meter offers a full tuning 
range of 10 to 450 MHz and wide 
measurement range of -35 to +60 
dBmV. 

Although most classics fall prey 
to price increases, this masterpiece 
returns with a price decrease! SAM 
Jr. is the same, accurate, dependable 
SLM that we've produced in the past, 
but we're offering it at a reduced 
price of $8401 

Standard features of the SAM Jr. 
include: 

• Exclusive Lexan® case to 
withstand the roughest treatment 

• Front panel calibration control 
for increased accuracy 

• Gold plated attenuator switch 
contacts for longer life 

• Rechargeable NiCad batteries 
and charger 

• Completely waterproof when the 
lid is closed and latched 

Let your subscribers enjoy 
the "classics" with the best cable 
performance. Contact your nearest 
representative or distributor for a 
free demonstration of SAM Jr. or any 
other Wavetek product. 

800-622-5515 

®Lexan is a registered trademark of General Electric 
Corporation. 

See us at the NCTA Show, Booth 263 á 265. 
Reader Service Number 77 W AV-MK, 



FOUR ALL-NEW 
NOW ON VIDEO! VIDEOTAPES 
  PRODUCED LIVE 

AT SCTE'S RECORD-
BREAKING 

"FIBER OPTICS 1991" 
CONFERENCE 

FIBER OPTICS 
1991 

T-1093: Fiber for Management 
T-1094: Fiber Project Management 
T-1095: Fiber for Engineers-

Performance Issues 
......émwidomiiimiémid T-1096: New Developments in Fiber 

RELIVE THE EXPERIENCE AS NOTED INDUSTRY LEADERS 
DISCUSS THE PLANNING AND USE OF FIBER OPTICS IN YOUR  

CABLE SYSTEM TODAY! 
SCTE also offers a special value—buy all four videotapes for one reduced price 

and receive the Fiber Optics 1991 Proceedings Manual absolutely free! 
All videotapes are in approximately 3-4 hrs. long and are available in the 112" VHS format only. 

DON'T MISS OUT! ORDER TODAY! 
kkk 

Mail To: SCTE 
FTE-I® 669 Exton Commons 
  Exton, PA 19341 

Phone Orders/Further Information: (215)363-6888 

Ship To: (Name)  

Address:  

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

City 

Phone #: (  

State ZIP 

Date:   

TO ORDER: All orders must be prepaid. Shipping and 
handling costs arc included in the Continental U.S. All prices 
are in U.S. dollars. SCTE accepts MasterCard and Visa. 

NO CASH REFUNDS. 

Please allow two weeks for delivery. 

IRS 501 (c)(6) Non-Profit 

FAX with complete credit 
card information to: 

(215) 363-5898 

Please send me following videotapes: 
T-1093: Fiber for Management - # copies 
T-1094: Fiber Project Management - # copies 
T-1095: Fiber for Engineers - Performance Issues - # copies 
T-1096: New Developments in Fiber - # copies 
COST OF T-1093-96 VIDEOTAPES: $95 EACH 

SPECIAL OFFER! Please send me the Fiber for 
Managment, Fiber Project Management, Fiber for Engineers - 
Performance Issues and New Developments in Fiber videotapes 
plus the Fiber Optics 1991 Proceedings Manual (A $415 value!) 

sets at S350 each = S 

A check or money order for the appropriate amount shown above 
and made payable to the Society of Cable Television Engineers is 
attached. 
I wish to pay by credit card. 0 Master Card 0 VISA 

(Please check one) 

Account Number: Card Expires: / 
(include all digits) Month Year 

Signature:  
Sign in ink exactly as listed on card 

Reader Service Number 1 
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Oscilloscope 
The Model 9414 digital oscilloscope 

was introduced by LeCroy. It offers 
quad-channel capture and analysis for 
signals up to 150 MHz in frequency 
and features ultra-fast signal process-
ing. Each of the four channels uses 
high-resolution "flash" ADCs, which 
digitize single-shot events at rates up 
to 100 megasamples per second. 
Repetitive waveforms are digitized at 4 
gigasamples per second. 

The unit has 10K of memory per 
channel and according to the compa-
ny, the instrument's long acquisition 

memories ensure excellent timing reso-
lution to reveal the signal details on 
any time-base setting. Live, stored or 
process waveforms can be expanded 
up to 200 times for maximum timing 
resolution. 
Reader service #139 

Surge protection 
Power Guard introduced its Power 

Clamp surge protection devices. The 
units are made for use with C-COR 
trunk amplifiers as well as Regal, Sci-
entific-Atlanta, Magnavox, General 
Instrument, RMS and Antronix power 
inserters, couplers and splitters. 
Reader service #138 

Meter panel 
Sachs Communications' SC51 met-

er panel connector provides a means 
of bonding the sheath of the cable TV 
drop cable to the metallic frame of a 
meter panel when alternative NEC 
bonding is inaccessible. Its design 
allows a fixed and positive mechanical 
contact without interfering with the 
opening of the meter panel front cover. 

Applications include: underground 
installations where the #6 copper wire 
is inaccessible or the conduit is PVC; 
aerial installations where utility compa-
nies will not permit bonding to the mast 
or riser; and wherever alternate NEC 
bonding is inaccessible or cold water 
pipe has PVC in the system. 
Reader service #137 

Downstream keyer 
Video Data Systems announced its 

Model 800-CI compact downstream 
keyer with a 5,000-character battery 
backed-up memory. It provides a one-
line message for applications such as 
promotion of pay TV, local news and 
advertising. 

The system is rack-mountable and 

S450M Frequency Agile Modulator 

HEADLINER 
Shatter the barrier 
between small and large 
cable operations with the 
Headend performance of 
the Jerrold S450M. 
And do it without shat-

tering your budget. 
The S450M is capable 

of SAW filtering over the 

entire 50-450 MHz band. 
It has BTSC stereo and 
scrambling compatibility. 
Spectrum inversion switch-
ing. And adjacent channel 
rejection of 60dB. 

Put all this together with 
a sale price of $587, and 
you have performance. 

Performance from a 
name you've grown to 
trust. Jerrold. 
The companion S450P 

processor and S890D 
Demodulator are also 
available. 

Special sale price good 
through July 31, 1991. 

Reader Service Number 75 

IL Communications Corp 

Midwest Communications 
Four Tesseneer Drive 

Highland Heights, KY 41076 
800-543-1584 606-572-6848 in KY 

Auraur 
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PPC gives you a better grip on the future! 

U.S. Patent 4990106 

Unique "Tite-Bite" inner teeth design firmly grasps and surrounds 
the braid and jacket during crimping for a 360° seal that does not 
squash or damage the dielectric. The new design virtually eliminates 
RF leakage and offers improved weatherproofing and better per-
formance over current state of the art connectors. 
A single connector for RG-6 or one for RG-59 accommodates a 

wide range of cable, from 40% through quad. Color coding the con-
nectors (clear chromate conversion finish on the RG-6 and gold 
chromate conversion on the RG-59, along with individual identifica-
tion, stamping of each connector) helps simplify and assure 
"consistency" throughout your drop cable installations. Reader Service Number 63 

See us at the NCTA Show, Booth 2811 & 2813. 

For Information Call Today! 

1-800-468-2288 
PRODUCTION PRODUCTS COMPANY 
Division of John Mezzalingua Associates Inc. 
One Mezzy Lane, Manlius, NY 13104 



features two crawl speeds and queue 
format flexibility in the number of pages 
and their frequency. It includes a real-
time clock and calendar line with bat-
tery backup and allows word flash and 
automatic deletion of time-tagged mes-
sages. 
Reader service #136 

Dehydrator 
Environmental Technology an-

nounced its ADH-2COM rack-mounted 
air dehydrator with remote communica-
tions capability. It provides 0.5 psi dry 
air for pressurizing waveguide and 

coaxial cable. It displays important 
operating conditions (including six 
alarms) digitally and the alarm relay 
controls remote indicators and similar 
devices. 

The unit operates from 120/220-240 
VAC 50/60 Hz without derating. 
Options include outdoor and wall 
mounting. It features EIA RS-422 elec-
trical interface with both full and half-
duplex configurations available. The 
standard asynchronous protocol at 
baud rates 1,200 or 9,600 meet earth 
station requirements. 
Reader service #134 

Automatic Redundancy Switches 
Applied Instruments introduces a solution to the problem of IAN head-
end failures. The RRS-1 and RTS-I redundant remodulator switch and 
redundant translator switch. By sensing an impending 
failure in the data source, and automatically switching to 
an alternative, the RRS-1 prevents a system failure that 
can cripple a company's productivity. And your reputation. What's more, 
the RIS-1 allows you to interface with any type of IAN equipment. Find 
out more about Applied Instrument's data saving system. Call Doyle 
Haywood at Applied Instruments, or write today for our full color 
brochure and application notes. 

Applied Instruments, Inc. 
51 South 16th Avenue 
Beech Grove, IN 46107 

317-782-4331 

Reader Service Number 64 

APPLIED INSTRUMENTS, INC. 

BROADBAND COMMUNICATION INSTRUMENTATION 

Safety device 
Direct Safety's new Volt Stick non-

contact voltage tester has dual settings 
for low and high range. At low range, 
the product detects electrical current as 
low as 25 VAC. At high range, it 
ignores low-level current and responds 
only in the presence of 1,500 to 
122,000 VAC. 

Requiring no physical contact or 
connections with the power source, it 
operates on a single 9 V battery and 
indicates the presence of electrical cur-
rent in the selected range visually 
(LED) and audibly (tick). The closer the 
tip of the detector comes to the source 
of voltage, the faster the device will tick 
until it sounds a continuous tone. 
Reader service #135 

Power booklet 
Deltec is offering a free information 

booklet, Power Solutions: AC Power 
Product Guide. It explains power prob-
lems, their effects on computers and 
other sensitive equipment and how you 
can solve them. The guide also assists 
users in determining what size UPS 
they need and provides information on 
Deltec's complete line of power condi-
tioners and UPSs. 
Reader service #133 
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leadquarters 

WE WON'T 
LEAVE YOU STANDING 

OUT IN THE COLD 

,11r. Robert Kopstein, President 

IF WE CAN'T SOLVE YOUR PROBLEM, 
NOBODY CAN. 

Optical Cable Corporation will support you 
with the most responsive sales and technical 
senice team in the industry. We will design a 

fiber optic cable for the most unique 
application. We can ship same day from our 
inventory on bulk orders of standard indoor-

outdoor Core-Locked' " cable products. 

Extensive manufacturing facilities, large 
inventory, and a network of stocking distribu-
tors compliment Optical Cable Corporation's 

dedication to customer senice. You can depend 
on Optical Cable Corporation to be responsive, 

dependable, and competitive. 

CALL NOW 1-800-622-7711 

warà--= OPTICAL CABLE 
CORPORATION 

V 

P.O. Box 11967 • Roanoke, VA 24022-1967 

PHONE (703)265-0690 • TELEX 705-290 • FAX (703)265-0724 

Reader Service Number 65 



AD INDEX 11111111111111111111111111111111111111111111111111111111111111111 
It's so simple! To obtain additional information from any of the display advertisers appearing in this 

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

the Reader Service Card. 

Reader Service# Page # 
AM Communications 2 2 
American Lightwave Systems 59 83 
Anixter 73 116 
AOFR, Inc.  31  44 
Applied Instruments 64 96 
Arnco 34 46 
AT&T 27 33 
Automation Tech./Tulsat 58, 78 82, 54 
Ben Hughes/Cable Prep 66  101 
Cable Constructors, Inc 41, 35  52, 47 
Cable Link 29 42 
Cable Security Systems 6 6 
Cable Services Company 20 41 
Cabletek Center 46 56 
Cable TV Services, Inc 67 102 
Cadco 24 38 
CaLan 18 27 
Commercial Electronics, Inc 57 81 
ComNet Engineering 62 91 
ConTec International  17 25 
DH Satellite  71  113 
Dumbauld & Associates. 9  8 
E-Z Trench 17 
Flight Trac, Inc 69 111 
FM Systems 8 8 
General Instrument/Jerrold Div. ..22  35 
Hewlett Packard 12 11 
INET 76 34 
Jackson Tool Systems 17 
Lectro Products 19 49 
Lindsay Specialty Products 11  10 
Mag navox CATV 23 36 
M&B Manufacturing 32 45 
Microwave Filter 25 39 
Midwest CATV 16 22, 23 

 26, 75 40, 94 
 68 103 
 70 112 

Midwest Communications 
Mind Extension Institute 
Moore Diversified Products 

Reader Service# Page # 
Multilink  33, 36  45, 47 
NCTI 56 79 
Optical Cable 65 97 
Panasonic Communications 5 5 
Power Guard 7 7 
Prodelin Corporation  74 101 
Production Products 63 95 
Pyramid Communications 39 50 
ORF 45 55 
Ripley Company 44 54 
Riser Bond Instruments 37 48 
Rohde & Schwarz, Inc 28 42 
Sachs Communications 40 51 
Sadelco, Inc.  42 53 
Scientific Atlanta 13 13 
SCTE 1  93 
Sencore 48 59 
Siecor Corporation  14 19 
Standard Communications 10 9 
Superior Electronics 72 115 
Telecrafter Products 4  4 
Times Fiber Communications 47 57 
Transamerica Energy Assoc. 21  37 
Trilithic 38 29 
Trilogy Communications 3 3 
TVC, Incorporated 79 86 
U.S Electronics 60 84 
Viewsonics 61  89 
VYVX, Inc. 15 21 
Wavetek 30, 77 43, 92 

Back to Basics 
Ad Systems 54 76 
Blonder Tongue 55 77 
JGL Electronics 52 74 
RL Drake 51  73 
Tamaqua 49 68 
Washington Cable Supply 53 75 
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Reader Service Number 66 

Product news 
(Continued from page 96) 

Applicator 
The Cramolin DeOxidizer pen appli-

cator is now available from Caig Labo-
ratories. It is non-flammable, non-cor-
rosive, non-toxic and ozone-safe. It 
provides convenient application of 
Cramolin DeOxidizer and includes two 
chisel head tips and one round head tip 
that are replaceable. 

The DeOxidizer improves conductiv-
ity on connectors and contacts by dis-
solving resistive oxides from metal sur-
faces and provides protection from 
future oxidation. It is said to be effec-
tive on all metal surfaces. 
Reader service #132 

BERT set 
Microwave Logic introduced its giga-

BERT-2700 bit error rate test set. The 
transmitter and receiver operate with 
internal or external clock over the 
range of 10 MHz to 2,7 0 0 MHz. PRBS 
patterns of 2E7-1, 2E1 5-1, 2E1 7-1, 
2E20-1, 2E23-1 and a 1 6-bit pro-
grammable WORD with 10 memory 
locations are provided. 

An optional 64 kb programmable 
WORD allows user front panel or GPIB 
and RS-2 3 2C programming of stan-
dard or proprietary framing patterns. 
The transmitter has 10 memory posi-
tions for clock frequency storage and 
errors may be injected into the output 
data. Both data and clock amplitude 
and offset are adjustable. Front panel 
settings are controllable via GPIB and 
RS-2320. 
Reader service #131 

THE CHOICE IS YOURS 
We sell a product - They sell a product - You have a choice. 

Cable Prep can be trusted to get it done right. We are competent, 

well-organized and responsive to your needs. 

CHOOSE CABLE PREP'. 
The way we do business makes all the difference. 

gO I cable prep HI BEN HUGHES GOMUUNICAT,ON PRODUC ,S CO 

207 Middlesex Avenue, P.O. Box 373 • Chester, CT 06412 

(203) 526-4337 • FAX (203) 526-2291 

Prodelin 
C and Ku-Band 

Commercial 
Receive Only 

Antenna 
Systems 

2.4M, 3.0M, 3.4M 

Features 
• Precision molded, multi-segmented reflector, allows quick and easy 
installation Individual panels are interchangeable and field replaceable. 

• High performance Az-El mount or precise declination adjusted polar 
mount available-rugged and fully galvanized mounts. 

• Designed for 125 mph wind loading. 
*Available in a variety of feed configurations. 
• Designed for full-orbital arc coverage. 
• Small packed volume for shipping and handling ease. 

Reader Service Number 74 

PPODELIN PO Box 368 *1700 NE Cable Dove • Conover NC 286130 704/464-4141•Fax 704/464-5725 
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Editing software 
Calaway Editing announced its E-E 

preview editing software for its CE 
series of videotape editing systems. It 
became standard on the company's 
CE-25, CE-75, CE-100, CE-150 and 
CE-200 products as of January. The 
software is said to provide greater con-
venience by eliminating the need for 
hookup of an external preview switcher 
for preview editing. 

According to the company, the 
advantage to an editing system that 
previews through the record VTR's E-E 
circuitry is in the convenience of 
installing the edit system. The disad-
vantage is that E-E preview edits may 
not be clean nor framed accurately 
because of the electromechanical head 
switching involved in changing the VTR 
output from playback to E-E mode dur-
ing the preview edit. The new software 
allows the operator to compensate for 
any inaccuracies caused by this head 
switching during a preview edit. 
Reader service #130 

LNB products 
Three new C-band LNB products 

were introduced by California Amplifier. 
They are the professional C-band LNB, 

the commercial C-band LNB-high gain 
and the Slimline II C-band LNB. 

The Professional is available in 
noise figures ranging from 30°K to 
40°K with 65 dB of gain. It features 
double transient suppression for added 
surge protection, a gold-plated probe 
and a gold-plated F-connector. The 
Commercial is available in noise fig-
ures ranging from 35°K to 50°K with 65 
dB of gain and features an LED and 
full-bandpass filtration. The Slimline is 
available in noise figures ranging from 
30°K to 50°K with 62 dB of gain and 
features an LED. 
Reader service #129 

Fiber cable 
Optical Cable is manufacturing a 

new product in its D-series product 
family, the S-type plenum fiber-optic 
cable containing from two to 12 fibers 
within one cable. The final jacket color 
standardizes on yellow, orange and 
gray to reflect fiber types of single-
mode, 50/125 and 62.5/125 respective-
ly. The company recommends the 
product for applications in building ris-
ers and air plenum areas requiring a 
small and very flexible product. 
Reader service #127 

Videocipher and Videocipher II 

REPAIR 
Turnaround time: 5 DAYS OR LESS! 

(including 24 hr Bum-in) 

— ALL OPERATIONS VERIFIED —  
• Power Supplies • Bypass • Monaural 

• Stereo • Authorization 

• Memory • Reset capability 

Older boards can require up to three update modifications— 
ALL THREE UPDATE MODS AT NO EXTRA CHARGE!  

IRD's - Same Service 
Complete Repair Facility 

Headend, Line, and Test Equipment 

Cable TV Services, Inc. 
4230 Rosehill Suite L5 

Garland, TX 75043 

800-749-5452 • 214-240-5452 

We Support Captain Ernie L. Brown, 
23 rd Tactical Fighter Wing And All Our Troops 
V IdeoCiplur à a Reekted hub:mirk o((,& barameu Corporauca 

Generator 
Advantest's TR6142 programmable 

DC voltage/current generator is a 
power source for general use and auto-
mated inspection. The 160-step, non-
volatile memory allows for linear testing 
of active and passive components and 
calibration of measurement instru-
ments. 

Mechanical switching of the output 
has been eliminated by using time divi-
sion D/A conversion. The unit is 
equipped with a GPIB interface as a 
standard and the K command of the 
product allows continuous variation of 
each digit of the output. 
Reader service #128 

REPRINTS 
REPRINTS 
REPRINTS 

Communications 
Visibility 
Knowledge 
Information 

Reprints work 
for you! 

For more information call Marla Sullivan at 
Transmedia Partners today! (303) 355-2101 

Reader Service Number 67 
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INTERACTIVE VIDEO TRAINING 

IT WORKS! 
Why are forty major MSO's across the 

country training their employees with 
the assistance of a revolutionary interactive 
video training system developed by Mind 
Extension Institute" Inc.? Simple, because 
it works. 

Interactive video is one of the most 
consistent and cost-effective methods of 
individual instruction possible, and this 
award-winning series is interactive video at 
its best. The student is involved and 
challenged every step of the way. 

Most important of all, the material 
covered is designed in exhaustive detail by 
and for the cable industry in consultation 
with the best trainers in our business. So 
you know that the content is relevant, that 
the issues are well-defined and that the 
approaches are proven. 

Here's what three prominent industry 
professionals have to say. 

.1 , Ft•111 .11,11c , • 111,i:111;01,n • ' 

EVERYTHING THEY SAY 
ABOUT INTERACTIVE 
TRAINING IS TRUE. 
Jeremy has recently implemented Installer 
Training, part of our new technical training 
series which also includes General Safety. 
It's a two-part program that covers not only 
the "how" but the "why" of installation and 
safety. According to Jeremy: 

"It's really thorough...it allows 
me to re qualify my associates 
whenever I want. They can be re-
tested at any time...there are 
going to be a lot fewer truck rolls, 
I can tell you that." 

Hank Zaeringer • Regional 'Italian Resources I)ireclor•  • 
rijl,d Artists Cable 

CONSISTENT. EFFICIENT. 
THOROUGH. 
United Artists Cable, Louisiana Region, has 
extensive experience with Customer 
Service: Your Key to Success and Sales 
Through Service, courses that cover 
customer relations and sales skills. Says 
United Artists' Frank Zaeringer. 

We feel that we simply can't 
afford not to put every new CSR 
we hire through these programs... 
they give them the important ideas 
and techniques they need to know 
to deal effectively with customers." 

WE LEARN THROUGH OUR 
MISTAKES. 
The self-pacing, one-on-one nature of 
interactive video is a big advantage for 
United Artists. 

"Whenever someone is slipping 
we'll use the interactive video to 
enhance their skills...as a 
refresher...No one's ever 
embarrassed by moving at their 
own pace...they find it fun...and 
they're not afraid to go back and 
refresh themselves." 

Post-Newsweek's Mitch Bland sums it all 
up this way: 

"These interactive training 
programs fill a void in training 
that can be frequently overlooked. 
The technical programs ensure 
that everyone gets consistent, solid 
background training. We even use 
the 'Customer Service' course as a 
screening tool for new hires. We 
believe these programs can't help 
but do well for us." 

h I'dantl • (,•.111 \lan;11.: ,, • l'“-1 \, dhl• 

IT WORKS FOR THEM AND 
IT WILL WORK FOR YOU. 
Find out more about Customer Service: 
Your Key to Success, Sales Through 
Service, Installer Training, and General 
Safety. These exceptional interactive 
courses promise a new level of efficiency, 
consistency and thoroughness for your 
operations. Just ask the people who rely on 
them everyday. Or call 1-800-833-DISC(3472) 
for a free demonstration. 

MIND EXTENSION INSTITUTE'k 
Interactive Video Training for 

The Cable Industry' 

Reader Service Number 68 



CLASSIFIEDS/BUSINESS DIRECTORYIIIIIIIIIII 

Gee  ú visbAis 
"Communication You Can See" 

• C.A.D. Drafting Service 

• Project Cost Analysis 

10102 Hwy 105 W 

Montgomery, TX 

77356 

• Engineering 

• Construction 

David Christy 
409.588-2099 

519 E. Center 
Sikeston, MO 

63801 

JOHN JAMES CATV SERVICE 

Specializing in: 
sHeadend Proofs 

aRepairs 
'FCC Offsets 

1218 Franklin Cir., NE. 
Manta, GA 30324 404-636-1031 

JAMES KAMINSKI DIRECTOR OF MARKETING 

AND NEW DEVELOPMENT 

'xralibur (gable (fammunications,Pb. 
37 SYCOLIN ROAD. S.E 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION 

SPLICING - POST/PREWIRES • INSTALLATIONS 

AERIAL CONSTRUCTION - CLI DETECTION AND REPAIR 

FAX (703) 478-8818 (703) 777.5905 

TOLL FREE 1 (800) 462-3811 

• Aerial & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
Installations 

• Subscriber Audits 

• Proof of Performance 

• Fiber Optics and L.A.N.Services 

Contact: 
Bernie Czarnecki 
(814) 838-1466 
P.O. Box 219 
Lake City, PA 16423 

Equipment Repair 
Consistent quality at a better price. Next 

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

TRDNITEC 
Derrick Hanson 
800/962-2588 

r )(2,,aietiette2/è r )e.v/Vite/ry , 

Design, Strand Mapping, Make Ready Walks 
Prewire, Postwire, Audits/Single Family Installs 

Aerial & Underground Construction of 
Communications, CATV & Fiber Optics, C.A.D. Drafting 

1766 Armitage Court Addison Illinois 60101 
708-932-1810 Fax 708-932-1882 

CATV DESIGN 

ASSOCIATES, INC. 
• Design 
• Strand Mapping 

• As-Built Mapping 

• System Analysis 

• AutoCad Drafting 
• LinexCad Drafting 
• Cad Training/Setup 
• Drafting Services 

5524 Bee Caves Rd., Suits Ci • Austin, Texas 78746 

STEVE WILLIAMS (512) 444-2461 DOUG BURNS 
Pit sIdcnt Vice President 

Great Lakes 
Cable TV Services, Inc. 

24030 Roosevelt Rd. South Bend, IN 46614 

USED & SURPLUS CABLE TV ELECTRONICS 
THETA-COM JERROLD SYLVANIA 
C-COR S-A MAGNAVOX & MORE 
DOMESTIC AND INTERNATIONAL SALES 

U.S. TOLL-FREE FAX 

1-800-383-8046 219-234-8662 219-232-1562 

104 APRIL 1991 COMMUNICATIONS TECHNOLOGY 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Richard S. Vogtmann 
Owner 

517-697-3807 

• Design Extender Inc. 
inc, 

Engineering Services 
Fed Eng,,ey,ng 
AS•Budts 
Make Ready Svvey 
MDU Survey 

System Audits 
MIIP Maintenance 
System Design 
Redesign 

Upgrades 
Design Analysts 
Intergraph 
Dtginzing 

3317 N. Hwy 94 • St. Charles, MO 63301 
314-949--9223 • 1-800-666-MAPS 
• FAX YOUR REQUESTS OR MAP ORDERS • 

FAX 1 314-949-9226 

Vogtmann Engineering 
Cable TV Engineering 
CAD Drafting Service/AUTOCAD 
System Design/Map Maintenance 
MDU/Hotel/Motel/Prewire/POstwire 
Ariel & Underground Construction 

Splicing & Activation 
FAX YOUR REQUESTS #1-517-697-3081 

125 W. Center St. 
P.O. Box 457 

Linwood, MI 48634 

ecl 
Installations, Audits 
CLI Drop Replacements 
Pre/Post Wire MDU 

Quality Cable Installation 
P.O. Box 964, Eau Claire, WI 54702-0964 (715) 839-2733 

CABLE TELEVISION 
SYSTEM SERVICES 
A SIGNAL LEAKAGE DETECTION SERVICE 
CLI DRIVE OUT • CLI REPORTS • CLI SOFTWARE 

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

Phone: 616/679-4513 
800/837.7611 

SPARTIN TECHNICAL SERVICES, INC. 

Complete CLI Programs 

Driveout/Log/Repair/FCC Repot ts 
Over 10,000 Miles Below "64" 

Sweep/Baiance/Proofing/Splice/Activation 

5020 S. Ash Ave., Suite #104 • Tempe, Arizona 85282 
(602) 838-6680 • Fax (602) 838-1826 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATY SCRAP CABLE AND USED UNE DEAR 

P.O. Box 96 
Argos, IN. 46501 

(219) 892-5537 

FAX(219) 892-5624 

SYSTEMS WEST 

22 Banyan Tree • Irvine, California 92715 
(714) 857-2885 

• CAD Design 8( Drafting: 

Strand Mapping 

- Digitizing • Scanning 

-• Sales • Service • Training 

Engineering CAD Software: • 

RF System Design 

AutoCAD Tools: 

RF Ik Strand Builders 

The CAD Professionals 

See us at the NCTA Show, Booth 1042. 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

HP /10\ i/ WI R1 HI( /'' 

Dickel Communications Co. 
51714th Street / Des Moines, IA 50309 

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

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

BUIWING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MDU, SMATV, LAN, Pre/Postwiring 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (Auto CAD & LYNX) 
• Reid Engineering, Make-Ready, As-Builts 
• (CADSUM II, LYNX, & LODE DATA) 
• CLI Detection /Correction 

1900 E Dublin-Cranville Road, Suite 100A, Columbus, OH 43229 
(614) 895-1313 • (800) 669-8765 • FAX (614) 895-8942 

e COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

CABLE CONSTRUCTORS, INC. 

COAX & FIBER 
MAPPING - DESIGN - CONSTRUCTION • ENGINEERING 

COMPLETE PROJECT MANAGEMENT 

quality service performed on a timely basis 

Nei Klungness Electronic Supply  
CAN SYSTEMS AND SUPPUES 1 -800-33S-9292 

corr-741.7-"Tvej)Acr/ 
C.Ailf 1V j CONTRACT INSTALLERS, INC. 
INSTALLERS/ UHF Radio Equipped Trucks • Uniforme:lInStnilers 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 
Tap Audits 

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

LENNY FISCHER 
PO. 8coc 1564 

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

MONTIE FISCHER 
PO Box 1058 

Fort Walton Beach, Florida 32549-1058 
(904) 651-5154 

Nationwide CATV Auditing Services Inc. 
Auditing: 

C.L.I.: 

Rebuilds: 

Door to door verification of addresses and services 
being received, includes sales solicitation, trapping, 
disconnects and database upgrade. 

Leakage detection, documentation and correction, 
includes computer printout to comply with FCC 
mandate. 

Specializing in aerial, 
buildings. 

John MacLean 
General Manager 
All trucks are 
radio equipped 

underground and apartment 

P.O. Box 548 
Londonderry, VT 06148 
Free ConaultationCall 
1-800-728-2405 

TSB, INC. 
FIBER OPTIC DESIGN 81 ACTIVATION 

CAD DRAFTING & DESIGN 
HEADEND RACKING AND RENOVATIONS 
MAP DIGITALIZATION & MAINTENANCE 
COMPLETE SYSTEM AUDITS 
STRAND MAP & AS BUILT 
CL I VERIFICATION 

FIELD OFFICE 
(708) 541-3993 

365 HAZELWOOD 
BUFFALO GROVE, IL 60089 

CORPORATE OFFICE 
(605) 665-1393 

FAX (605) 665-1708 
P.O. BOX 244 

YANKTON, SD 57078 

SAVE YOUR 
MONEY. 

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

8236 Marshall Drive Lenexa, KS 66214 913-599-59ü0 

INET 
Technologies 

Guaranteed CU Passing 

Catv-CLI 
Service Known Industry Wide 

Toll Free Nation Wide and Canada 
1-800-253-7760 

Beteccaft 
THE PROFESSIONAL 
CABLE PLACEMENT 
COMPANY 

Our nationwide clients include MSO's, 
Networks, Regional & Independent Operators. 

All levels of Management. Fees paid 

DAVID ALLEN, JUDY BOUER—PRINCIPALS 

1259 At 46, Parsippany, NJ 07054 201-263-3355 

FAX 201-263-9255 
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4, 9 
CABLE TV CONTRACTORS 

CU DRIVEOUTS - INSTALLATION 

CURTIS L. DILLARD 
1-817-265-0336 

P.O. BOX 150593 
ARLINGTON,TX 76015 

AERIAL 

NEW BUILDS 

EXTENSIONS 

SPLICING 

ACTIVATION 

Robert Zack 

State 7«ede 
CABLE 

efweeractenet, Tite. 
WALKERVILLE, MICHIGAN 49459 

OFFICE (616) 873-4744 
FAX (616) 873-0202 

William Zack 

VIDEO PAGE GENERATOR TOUCHTONE C ONTROL 
NTSC or PAL Video 

ri Letter Sizes-N 
—240 Ltr Crawls 

Autoload 

C64 Displays 8, sequences 1000 pages, Hi 

Res, color display, scrol , flash, crawl, vary 
height, 24Hr . clock.tdate, Generate color 

Bars! Modem multipage transfer Weather 
screen, External relay control, time and date 

page activation Model 

DISK 

CART 

COMMODORE 64 L:gogogogongonle 

"VIDG" _5189.95 

CART #2 

Touchtone Programmable Sequence Generator 
C64 & "TPSG" Control relays remotely from 

Keyboard or external modem. Daily, weekly, 
monthly events, 28 touchtone digits per event. 

Pro ram100's of TSDO • QUAD* RL4. Model 

Headend Remote ontrol 

„ 
TSDQ QUAD RI.4F 
"TSDO" 4 digit touchtone decoder, sin 

C64 12 VDC Switch- I Digital Record and I momentary or latching relay 

ing Power Supply for I Playback Messages I Expand with "QUAD" 4 rely s & control all 
Zero down 130/60 sec.Mic & Spk. 1 from one location. "RL4F" 

time.60 hz. I jacks,1W.audio:1 Meg I Switches Baseband Video or R.F. ,-65 DB Iso-
xtal. Model I RAM; HI F1 audio I lation DC to 600 MHZ: 4-75i1coa)oal Relays 
DCPS 
$129.95 

UNDERGROUND 

REBUILDS 

TRAP & AUDITS 

INSTALLS 

STORM DAMAGE 

"OUAD"...599.95 

ifeli Model DVM I per board with "F"connectors 

....S179.95 lmodel "RD10" 129.95 o.tion answers tel. line 

ENGINEERING CONSULTING Low cost headend products & solutions 
583 Candlew od St. Brea, Ca. 92621 — Ask for free catalog — 

Te1:714-6712 9 ** Fax:714-255-9984 Mastercard Visa Amex COD & P.O. 

le 
TSDO"...589.9 

White ..gancli 
Jumper Cables 

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

CnIbert AHS RG-545 Belden 

1.RC 
Raychem 

Off Shore 
Amphenol 

RO 59 
PG 11 

RO 213 

RO 214 

Times 

Comm Scope 
lntercomp 

We 11 make any cable assembly Quick delivery on nlIcolors and lengths 

Fox 1602) 582 2915 Ph (601) 591 0331 

335 W. Melinda Drive, Phoenix, Az. 85207 

r_n —1.T. CABLE SYSTEM 
-dj'a' SURVEY CO. 

17 Peddler's Row 

Newark, DE 19702 

(302) 368-2436 

Fax: (302) 368-2471 

MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

SEND FOR OUR COMPLETE LIST OF SERVICES 

518 North Main Street 

Tekonsha. MI 49092 

(517) 767-4185 

Fax: (517) 767-4567 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 

Performance Built Our Company 

Specializing in Rebuilds 

Harold Begun 
(904) 932-8889 

PO. 903 
Guff Breeze, FL 32582 

GOLDEN STATE CABLE 
MI Field Engineering 

• Mapping Support 

• Design Service 

Ill Plant Audits 

• Make Ready 

321 Bachman, Los Gatos, CA 95030 
(408) 354-6411 

California --4-1k Amplifier 

U.S. manufacturer of commercial low noise amplifiers and 
block down converters for C-Band with 950-1450 MHz, 
430-930 MHz, 930-1430 MHz and 900-1400 MHz output 
frequencies. Also manufactures commercial Ku-Band 
LN8s. 

Contact: John Ramsey 
California AmplIfier,Inc. 
460 Calle San Pablo 
Camarillo, CA 93012 USA 

Phone: (805) 987-9000 FAX: (805) 987-8359 
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CATV ENGINEERING SERVICES 

CATV EQUIPMENT REPAIRS 
Hybrid Sales Meter Calibrations 
Equipment Upgrading Headend Alignment 

Performance Measurements FCC Offsets 

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

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

For Aerial and 
Underground 
Construction 
Services 

Est. 1972 
"Fiber 
Optic 

Specialist" 
Kennedy Cable Construct,on, Inc Reidsville, Georgia 
IR 0 Box 760) 30453, (912) 557-4751 WATTS 1-800-673-7322 

 ANDREWS  
CABLE CONSTRUCTION INC. 
BUILDERS OF UNDERGROUND CABLE SYSTEMS 
Including Fiber Optic • Electric • Telephone 

Throughout the United States 
•Back Hoe 
•Trenching 
•Vibratory Plowing 
•Horizontal & Pneumatic Boring 

"GUARANTEED WORK - COMPLETED ON TIME!" 
565 E Main St. Canfield, Ohio • Phone (216) 533-9000 FAX (216) 533-9285 

T*I COLIMUMICATIMMO 
OF MINNESOTA, INC. 

13 Years experience 
* Door to Door Sales * Audits 

* Installations 

"One Call is All" . 
(612) 426-5103 

4166 Forest Court, White Bear Lake, Minnesota 55110 

d p 10 TV Installation Professionals 

Installation. Redrop, Audit, MDU Pre-Postwire 
100% Employees! • East Coast to Midwest. 

206 Van Dorn, P.O. Box 205. Polk City, IA 50226 • (515) 984-6574 

CONTEC 
The Best Deals at the Best Prices! 

Nation's Biggest Broker of Used and Refurbished Converters. 

J 1.000's of leading converter makes/models in stock. 
J Computerized Inventory Locator System. 

Headend & Line Gear Plus Complete Repair Service. 

Cali: 1-800-382-2723 
In NY: 1-518-382-8000 

MI> 

ENGLISH 
ENTERPRIZES 

THE INSTALL 
PEOPLE 

P.O. PIOX 8515 
Orlando, Florida 32853 

1.407459-65 II 

'SERVING THE 
INDUSTRY 
SINCE Ire 

LAN 
AaaNta 
Installations 
Orop Transier 
PninvèreePoemire 
Underpround/Aeria1 
conetnction 
Fiber OPtics 

Secure Business Communications 

ITFS/MMDS PRODUCTS AND SERVICES 
FCC APPLICATIONS/ANALYSIS 

ENGINEERING • CONSULTING • SALES 

(714) 621-1004 

THOMAS M. GLAB 
MANAGER 

PO Box 627 
Claremont, CA 91711 
FAX 714-624-2257 
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Help Wanted 

CHIEF TECHNICIAN 
Storer Cable,CT, has an opening for a chief 
technician. The successful applicant must 
possess strong leadership abilities and people 
development skills. Must be a self-starter and 
goal oriented with a commitment to customer 
service and technical excellency. Requirements 
include a minimum of 5 years cable technical 
experience with at least 3 years as a supervisor. 
Hands on headend and fiber experience a plus. 
Please send resume to: 
STORER COMMUNICATIONS OF GROTON 

401 Gold Star Highway 
Groton, CT. 06340 
Attn: H. GRIGGS 

EOE Me 

CONSTRUCTION: 
FIELD SUPERVISOR/MANAGER 

AND ENGINEERING TECHNICIAN 

Minimum 5 years experience in 

underground construction. 

Minimum 3 years experience with 

fiber-optics construction and systems. 

Must be willing to relocate and/or 

travel as required. Degree helpful. 

Send resume to: 
Post Office Box 241 
Palos Park, IL. 60464 

e  
POSITION WANTED 
CATV/TELEPHONE 

Senior corporate executive. Excellent 
track record. Ready for the next chal-
lenge. Thirty-two years communications 
background. 

25 years Cable Television 
7 years Telephone/Cellular/DBS 

PCN-Private Comunication Networks 

Responsibilities include P&L and budgets. 
Background in marketing, sales, engi-
neering. Position must be based out of 
New York City. Serious inquiries reply on 
company letterhead. No agencies please. 
Write to: 

Box 12 
Transmedia Partners 

Suite 500, 50 S. Steele St. 
Denver, CO. 80209 

Leader in the placement of Cable Television Professionals 

Call Toll Free 800-433-2160: In Texas call 817-599-7623: FAX 817-599-4483 

TECHNICAL MANAGEMENT 

DIR ENG, MW, 50K DIR ENG, MW, 60K 
REG ENG, E, 50K TCH MGR, SW, 45K 
R&D ENG, W, 60K PL MGR, S. 40K 
PL MGR, E, 38K TCH NGR, SE, 40K 
TCH MGR, SE, 40K CH TCH, E, 36K 
CH ENG, MW, 40K SYS ENG, SE, 30K 
CH ENG, W, 42K SERV MGR, W, 45K 

TECHNICIANS 

LD TCH, SE, 25K 
LN TCH, W, 12/HR 
VIDEO TCH, E, 30K 
HDEND TCH, SE, 30K 
SERV TCH-MULTI LTGS 
SW TCH, NE, 12/HR 
HDEND/MICRO, E, 30K 

COME SEE US IN NEW ORLEANS AT BOOTH 3325 
FOR YOUR 1991 CABLE INDUSTRY SALARY SURVEY 

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

Call tor information about these and many other opportunities nationwide 

Equipment For Sale 
AERIAL BUCKET TRUCKS 

La•ge selection geared for CAD/ 
STANDARD TRUCK & 
EQUIPMENT CO. 
1155 Hill St. S.E. 
Atlanta GA 30315 

Phone: 1-800-241-9357 
BUCKET TRUCKS 

4441, 

MLE 
Main Line Equipment, Inc. 

831/837 Sandhill Ave., Carson, CA 90746 

410EY PEFae/ele / c ebte 

it-Pala/4-e erde 

Saarifiéleffetem aeeatope 
ALL AT REASONABLE PRICES 

In Calif. / 1-800-444-2288 
FAX 1-213-715-6695 

INCREDIBLE! 
MINIATURE FIBER OPTIC POWER METER 

• 820-1600nm hi-tech responsivity 
• NIST traceability 
• Low cost SadeLite sources and 
RF SadeLans too 

Sadel R & D Co. 
Voice/Fax 805-682-3341 

452 Foxen Dr. • Santa Barbara CA 93105 
Copyright 0 1990 Joe Sadel. All Rights Reserved. 

Distributor inquiries welcome. 

umnationermosoanianeonno 
WANTED 

▪ YOUR SURPLUS 
LINEGEAFV 
CONVERTERS 

▪ CALL TINA 

ê (614) 222-0581 
▪ CABLE LINK INC 
OEM 11110MICJIMILAIDWAIDMI0111[]111 

COAST CATV 

S 
U 

WANTED 

USED & EXCESS 

IN STOCK 
SA, Jerrold, Magnavox, PathMaker 

300,330,400 MHZ 

Call Nick Meko 

714-272-6822 Fax 714-272-3032 

MILE 
Main Line Equipment, Inc. 

831/837 Sandhi° Ave., Carson, CA 90746 

National Distributor for 
PATHMAKER — TEXSCAN 

WE BUY: Used Converters 
Used line gear 

WE SELL: Refurbished Converters 
Line Gear 

WE REPAIR: Converters & Line Gear 
for Cable Systems 
• Z-TAC Converters 

ita AT REASONABLE PRICES 
Available — MAGNAVOX factory 
refurbished line gear 330 Mhz 
Distributor of EAGLE Traps 

Distributor of QINTAR 

In Calif. 1-800-444-2288 
In Georgia 1-800-888-4598 
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Enjoy quality SCPC audio programming 
using our single channel per carrier 

satellite audio decoder for only $250, 
including shipping and handling. 
To order call 1-213-752-2903. 

Irrigation/Wire/Combination 
U or Any Machine-For Any Application 

(800) 383-PLOW 
(719) 475-PLOW (7569) 

SPECIAL 
New—Taps-4 & 2-$5.00 

8 port-$11.00 
Line Gear-Headend Gear-Connectors 

TM BROKERS 
Needed—Connectors, Taps, Linegear 

Large or small amounts 
Phone or FAX 208-687-2289 
Financing Available 0.A.C. 

CATV EQUIPMENT 
• PANASONIC® • HAMLIN® 
• JERROLD®* al OAK® 
IM SCIENTIFIC • ZENITH® 
ATLANTA® and many more! 

Stocking all types of converters and replacement 
remote controls at lowest prices' 

Rusinesshoum: 
In:Main-6:00pm 
tEtin 
Monday-Friday 

radr mark r,f thr 
In.rumen1 

orporation 

INFINITY 
COMMUNICATiONS 
UMITB 
TEL I-800-544-0488 
FAX 1-516-694-6614 

WE BUY AND SELL NEW, USED AND EXCESS INVENTORY 

LIQUIDATION SALE 
Jerrold DSE/1000 Encoder 
with VPE Module $1000.00 
Oak M35B Offline $5.00 
Reconditioned $10.00 

Hamlin MCC 3000 as is 50o each 
Reconditioned $10.00 

WANTED 
Jerrold DRX-3-DIC 
Oak N12 ch 2 Or 3 
SA 8550 & 8580 
Zenith Encoders 

CABLE EQUIPMENT 
BROKERAGE CO. 

818-709-3724 
FAX 818-709-7565 

C-- (619) 
 krifTY 757-3008 
f   FAX: [Wei—   urue j  

757-4048  

We Buy and Sell Converters, Line 
Actives and Passives 300 Mhz 
and Above- Magnavox, Jerrold, 
S/A, Pathmaker. 

LIKE NEW 

PRICED TO SELL 

Burkeen Tractors with Trailor 

Fully Equipped 

Call (708)501-4170 

Overstocked SLM's and 
Equipment 

Wavetecks SAM I - $1400.00 
Wavetecks SAM Jr 450 - $700.00 
Comsonics Window 11 - $1500.00 
LRC Tracer I Leak Dectectors $500.00 

Riser Bond TDR'S - $400.00 

We Ship UPS Daily! 

lnet Technologies 
Durham, N.C. 

919-839-2690 

Emergency Alert 
Systems 

BY 

Idet/oNics 
69 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

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

TELSTA BUCKET TRUCKS 
FOR SALE 

'78 CHEVY C-65 T4OB 
'73 GMC 6000 T36B 

'64 TELSTA (BOOM ONLY) T4OB 
CALL DEAN (515)597-3531 

Equipment Repair 

dB-tronics 
CALL US FIRST!! 

For Your Repair Needs 

-AFFORDABLE, QUALITY RF REPAIRS: 
Converters, Line Equipment, Headend 
Equipment and F.S. Meters. 

-We are THE leaders in SA 
addressable converter repairs. 
(Check our prices on 8500's, 8550's 
and 8580's) 

1-800-356-2730 
get converted !! 

.1••• .MM• «MMM• «M• ,IMMg• 
•• ••• 

•••• 

gb 

4MIEr 
111P •••••M• 
«Ma» 

•••M•Io 

" The Cable Equipment 
Repair People " 

• Line Amplifiers and Headend 
Equipment Repaired 
Al' Makes And Models 

• Signal Level Meters Repaired 
and Calibrated 

• Flat Rate Labor Plus Parts 

For reliable, guaranteed repairs, please 
send your cable equipment to ACS. 

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc 

2369 S. Trenton Way, 
Unit H 

Denver, CO 80231 
FAX: (303) 337-3084 

Call (303) 337-4811 

We Market Used Equipment 
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When the task is as critical as 

• 

21 

Cs 

A 

E 

Airborne Cl/ Tes 
• 

ting.•• 
Make Your Choice As Simple As 1, 2, 3... 

1. Simply the most advanced technology The "Rogers System". 

2. Simply the most useful reports: 4 color on detailed franchise map. 
3. Simply the most experience: 100,000 cable miles flown in 1990. 

And all of it with never a missed deadline or additional fee. Ever!  

0 03 1 1.5 2 MI 

I I I 

I I 

0 1 2 3 KM 

/\•e,s. 
/.%,\ 

Legend 
Ili 15.00dB to 12.01dB 

111111 12.00dB to 9.01dB 

MMI 9.00dB to 6.01dB 
Ma• 6.00dB to 3.01dB 

3.00dB to 0.01dB 
0.00dB to -2.99dB 

-3.00dB to -5.99dB 
  6.00dB to -20.99dB 

So why fool around with unknown quantities? Simply call or write 
Barbara Kent for your free brochure today. It will simplify your life. 

FLIGHT TRAC 478 Pennsylvania Ave. Phone: 708/790-2500 
INC Glen Ellyn, IL 60137 FAX: 708/790-2562 

An Alpha Technologies Company 

...We'll help you pass with flying colors. 
See us at the NCTA Show, Booth 3345. Reader Service Number 69 
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The following is a listing of technical 
manuals and publications currently 
available by mail order through the 
Society of Cable Television Engineers. 

or Primer on CATV Signal Leakage — 
Methods of Managing and Controlling 
CATV RFI — This publication is possi-
bly the most complete study in print on 
signal leakage and CATV systems. It 
includes signal leakage programs 
established by some of the industry's 
leading engineers, understanding and 
correcting plant signal leakage and 
standards of good engineering prac-
tices for measurements on cable TV 
systems. This book should be a must 
for every cable system engineer, chief 
technician and system technical library. 
Order #TR-4. Member: $20, non-mem-
ber: $45. 
ir Cable Television by William Grant — 
A comprehensive guide to CATV tech-
nology, examining its equipment, sys-
tems and methodology, as well as 
many other important facets of the 
workings of cable TV. Perfect for begin-
ners and veterans alike. Second edi-

tion. Order #TR-5. Member: $30, non-
member: $35. 
or Understanding Lightwave Transmis-
sion: Applications of Fiber Optics by 
William Grant — An introduction to 
lightwave transmission systems and 
the equipment and optical fibers used 
in such systems. It also explains the 
characteristics of lightwaves and opti-
cal fibers themselves. This excellent 
book will give you the edge on this 
important technical area. Order #TR-6. 
Member: $37, non-member: $43. 
or Cable Communications by Thomas 
F. Baldwin and D. Stevens McVoy — 
An insightful look at the CATV industry, 
encompassing its technology, services, 
organization, operations and future. 
Features special appendices on cable 
regulations, networks, policies, costs 
and audience survey methods. Second 
edition. Order #TR-7. Member: $42, 
non-member: $48. 
or Secrets of Supervision — A Concise 
Guide to Good Management — This 
National Safety Council publication is 
an excellent guide for supervisors at 
any level. It contains all of the basic 

Th  was a time when you had t ices in apartment boxes- small, medium and large. Then, MOORE 
introckeed the.corkeptof cust MDU enclosures. 

Here is how â works: Refer to MOORE's extensive product menu and select the box design, box size and lock. 
Then, choose the hardware rack and knockout configuration. Finally, select color and other accessories. When you 
complete our checklist, you have designed an MDU enclosure which is ideally suited to the needs of your system. 

At one time, you had three choices in MDU enclosures. Today you have just one—Moore Diversified Products, Inc. 

rules and requirements of being an 
effective supervisor in simple, easy-to-
understand language. Order #PD-1. 
Member: $4, non-member: $6. 
or Employee Management and Per-
sonnel Development — An excellent 
publication for managers and supervi-
sors. Includes information on good per-
sonnel and management practices, 
developing job descriptions, providing 
employee motivation, delegating 
authority, training programs and much 
more. Order #PD-2. Member: $15, 
non-member: $22. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental United States. All 
prices are in U.S. dollars. SCTE 
accepts MasterCard and Visa. To quali-
fy for SCTE member prices, a valid 
SCTE identification number is required, 
or a complete membership application 
with dues payment must accompany 
your order. Send orders to: SCTE, 669 
Exton Commons, Exton, Pa. 19341 or 
FAX with credit card information to 
(215) 363-5898. 

Moore Diversified Products, Inc. 
1441 Sunshine Lane, Lexington, KY 40505 
(606) 299-6288 
Outside Kentucky 1-800-521-6731 

1 1 2 APRIL 1 991 COMMUNICATIONS TECHNOLOGY 
Reader Service Number 70 



CALENDAR IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
April 
April 3-4: Scientific-
Atlanta training seminar on 
subscriber systems, Atlanta. 
Contact Patti Kitchens, 
(404) 925-5103. 
April 4: SCTE Upper Val-
ley Meeting Group techni-
cal seminar on construction 
techniques (tentative), Holi-
day Inn, White River 
Junction, Vt. Contact 
Matthew Alldredge, (203) 
328-0640. 
April 7-8: SCTE Razorback 
Chapter technical seminar, 
Little Rock, Ark. Contact Jim 
Dickerson, (501) 777-4684. 
April 9: SCTE Central Illi-
nois Chapter technical 
seminar on headend main-
tenance. Contact John 
Heck, (309) 353-8777. 
April 9: SCTE Chatta-
hoochee Chapter testing 
session for BCT/E examina-
tions. Contact John William-
son Jr., (404) 376-5259. 

April 10: SCTE Great 
Plains Chapter testing ses-
sion for BCT/E examina-
tions. Contact Jennifer 
Hays, (402) 333-6484. 
April 10: SCTE North 
Country Chapter technical 
seminar on BCT/E Category 
VI, Sheraton Midway. St. 
Paul, Minn. Contact Rich 
Henkemeyer, (61 2) 522-
5200. 
April 10-11: SCTE Dakota 
Territories Chapter techni-
cal seminars on CARS band 
microwave systems, Radis-
son Inn, Bismarck, N.D. 
(April 10) and Ramkota Inn, 
Pierre, S.D. (April 11). Con-
tact Kent Binkerd, (605) 
339-3339. 
April 11: SCTE Chatta-
hoochee Chapter technical 
seminar on AML. Contact 
John Williamson Jr., (404) 
376-5259 
April 13: SCTE Boulder 
Dam Meeting Group tech-

Planning ahead 
June 13-16: SCTE 
Cable-Tec Expo, Con-
vention Center and 
Bally's Hotel, Reno, 
Nev. Contact (215) 363-
6888. 
August 25-27: Eastern 
Show, lnforum Exhibit 
Hall, Atlanta. Contact 
Nancy Horne, (4 0 4) 
255-1608. 
Sept. 24-26: Great 
Lakes Cable Expo, 
Cobolt Hall, Detroit. 
Contact (51 7) 484-
4954. 

nical seminar. Contact Brian 
Nebeker, (702) 384-8084. 
April 14: SCTE Old Domin-
ion Chapter testing session 
on all BCT/E and installer 
categories, Williamsburg, 
Va., (to be held in conjunc-
tion with Virginia CTA 

Show). Contact Margaret 
Davison-Harvey, (703) 248-
3400. 
April 16: SCTE Florida 
Chapter, Central Florida 
Meeting Area technical 
seminar, Lakeland, Fla. 
Contact Keith Kreager, 
(407) 844-7227. 
April 16: SCTE Greater 
Chicago Chapter testing 
session. Contact Bill Which-
er, (708) 438-4423. 
April 17: SCTE Golden 
Gate Chapter technical 
seminar on CLI. Contact 
Mark Harrigan, (415) 785-
6077. 
April 17: SCTE North Cen-
tral Texas Chapter techni-
cal seminar on back to 
basics. Contact Terry Black-
well, (214) 578-7573. 
April 17: SCTE Palmetto 
Chapter technical seminar, 
Columbia, S.C. Contact 
Melanie Burbank-Shofner, 
(803) 777-0281. 

DH Satellite 
FOR INFORMATION CALL: 

1-800-627-9443 

THE MOST ACCURATE AND NOW THE SOLIDEST COMMERCIAL ANTENNA AVAILABLE 

Over 300,000 Antennas Produced 

DH SATELLITE 
P.O. Box 239 

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

(608) 326-8406 

FAX: (608) 326-4233 

ANTENNA MOUNTS 
AZ/EL Pole 
AZ/EL Solid Stand 
Polar Mount 
Polar Horizon to Horizon 
Gibralter Dual Drive 
Mantis AZ/EL 

All DH Antennas are 
1 piece Delivery and 

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

Spun Aluminum with 
Installation Available. 

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

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

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

MANTIS (NEW) 
A 6 Legged very stable AZ/EL Mount. 
Designed for CATV operation and high 
wind stability. 

TI ELIMINATOR 
A special very deep .25 F/D ratio 12' 
designed for areas of terrestrial interference. 
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Keeping Society chapters strong 
By Wendell Woody 
President, Society of Cable Television Engineers 

Certainly we have many national 
SCTE members who are not members 
of a chapter/meeting group and have 
never attended a local meeting, unless 
it was held in conjunction with a 
state/regional show. However, the fact 
remains: The activities at the local 
level are the core strength of the Soci-
ety and the initiative for continued 
growth and fulfillment as the profes-
sional engineering society for our 
industry. 

With 62 chapters/meeting groups 
now and still growing, we have had 
only about six groups that failed or 
reorganized. Generally, the inspired 
inaugural leaders of a group will see it 
through until reaching chapter status. It 
becomes paramount that each chapter 
is so structured that it remains strong 
year after year. There are three key 
elements to that: leadership, member-
ship and training. 

Chapter leadership 
Within every group you will find a 

"spark plug," someone always willing 
to make sure the job gets done and his 
group succeeds. God bless those peo-
ple; it is their initiative that makes a 
voluntary organization happen. 

The next step is to spread this 
enthusiasm to others in the group and 
develop a team leadership. If not, such 
monarchy-style leadership will evolve 
from a successful beginning to a chok-
ing and stymieing status over time. It is 
always advantageous, however, to 
have the "spark plugs" remain on the 
sideline as supporting observers while 
new developing leaders reign. 

The chapter officer structure I prefer 
is a president, first vice president (in 
charge of training), second vice presi-
dent (in charge of membership), secre-
tary and treasurer. The secretary and 
treasurer may be combined into one 
office if the logistics deem it so. I like to 
see the officers elected to the specific 
job and not advance through the 
chairs. A good secretary or treasurer 
might never be a good vice president 
and vice versa. Again, a key person 
might be able to spend one very devot-
ed year as vice president or president, 

but couldn't commit to a long period of 
time up through the chairs. Stay flexi-
ble and make use of your very best 
people. 

Establish a board of directors to 
govern and direct your chapter, con-
sisting of all officers, a chairman (who 
generally would be your past president) 
and a few extra members as directors. 
These directors may be the pool of 
candidates when selecting new officers 
or have key skills that make them 
excellent supportive leaders for your 
group but never serve as officers. 
Strive to have a good balance of indus-
try representatives for your board — 
large system and independent opera-
tors, contractors, manufacturers, sup-
pliers and consultants. A good mix has 
always demonstrated the strongest 
chapter success. 

Chapter membership 
Sharing information and technical 

training is the major charter of the Soci-
ety. However, at the local level I equate 
the same amount of importance to the 
vice president of membership and his 
duties and responsibilities as I do the 
vice president of training. Without a 
good membership base and strong 
attendance for all local events, the best 
of training will soon degenerate to 
something similar to mere tech-talk or 
a sales pitch session. 

Therefore, it is most significant to 
dedicate this importance to member-
ship maintenance and growth. In gen-
eral, the office of vice president of 
membership is best served by a con-
tractor, manufacturer, supplier or con-
sultant who is acquainted with all cable 
people in the area. Often he has con-
tacts or sees these people in his regu-
lar line of work and has an excellent 
opportunity to promote local member-
ship and meeting attendance. 

The vice president of membership 
also can expand his abilities by 
appointing a committee that he chairs. 
This committee should consist of a 
good mix of operator- and vendor-relat-
ed chapter members. It is always a 
positive to involve the maximum num-
ber of people in the infrastructure of 
your chapter leadership. 

The membership committee devel-

ops various programs for seeking new 
members, increasing national member-
ship and getting all members to each 
chapter meeting. Sometimes this com-
mittee establishes a telephone sub-
committee or functions as one itself. 
They divide up the membership roster 
and contact each member as to the 
next meeting or BCT/E testing event. 
The chapters implementing this proce-
dure find the results very significant — 
just another way to keep chapters 
strong! 

Chapter training 
Training is the motherhood of our 

Society. It deserves the assignment of 
a vice president. Here again this per-
son should appoint a committee to 
amplify the capabilities of chapter train-
ing. This group should plan and initiate 
all training programs as well as every 
supporting detail and function. This 
committee may subdivide the duties or 
appoint subcommittees to plan the pro-
gram, arrange for instructors/speakers, 
establish the meeting location/facility, 
arrange for A/V equipment and room 
setup, arrange breaks and meals, pre-
pare meeting announcements/mailings, 
advise SCTE's national office so the 
meeting will be publicized, and all other 
details that make for an excellent train-
ing meeting. 
I encourage you to develop diversi-

fied training programs. First, schedule 
only about half of your training time to 
the support of BCT/E test training and 
the other half to subjects of high inter-
est to all your membership. Next, don't 
always seek big-name out-of-town 
speakers for every meeting. Instead, 
use chapter members or a guest from 
a neighboring chapter when they are 
qualified. 

Also strive to divide an all-day event 
into a variety of segments. Your main 
subject may last all day or you may 
have two half-day subjects. Meanwhile, 
always' establish some 15-, 20- or 30-
minute spots for selected mini-speak-
ers. Reserve these for chapter mem-
bers only. The variety keeps your pro-
gram interesting and provides excellent 
speaking experience for the personal 
growth of your participating members, 
a way to keep your chapter strong. CT 
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*Unleash 
thée.Cheetah! 

The new Cheetah 
Computer Aided Testing 

system goes beyond 
status monitoring to 

instant system analysis. 
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The Cheetah system • \ 
is a PC computer based • - 

e status monitoring system. 
Designed to work in both 1 and 
2 way applications, utilizing 
auto-read and alarm to provide 24 hour 
unattended information. 

The rack mounted headend monitor (HE-4650) 
provides frequency, level, and temperature 
measurements in seconds without signal 
disruption. The external monitor (PC-4650) 
provides level and temperature measurements 
of strategically selected points in your system. 
Designed for easy external installation to 
monitor your signals over extreme variances of 
both level and temperature. 

The Cheetah' system is unequalled in the 
combination of speed, accuracy, and 
repeatability of performance. This is tomorrow's 
technology available today only with the 
Cheetah"... We measure the best! 

ELECTRONICS 
GROUP 

2237 INDUSTRIAL BLVD. 
SARASOTA, FLORIDA 34234 
(813) 351-6700 
FAX (813) 351-9193 

Reeder Service Number 72 

Make to Booth 3000 at the NCTA in New Orleans. 



REÇAI presents a new era in negative trap technology 

A trap for all seasons 

RNT SERIES 
5-600 Mhz 

NEGATIVE TRAP 

Engineered to eliminate notch 
drift over temperature 

We designed thermally compensated com-
ponents to meet our specifications for tem-
perature stability and then used 
state-of-the-art robotic manu-
facturing techniques to ensure 
a perfectly repeatable product, 
trap after trap. But advanced 
circuitry is not enough. 

We also designed a new dual 
sleeve housing which eliminates the need 
for 0-rings and provides greater than 125dB 

EMI isolation at a full 600 MHz bandwidth. 
Closed cell foam encapsulation, compressed 

rubber grommets at both ports 
and a special UV-cured epoxy 
stop moisture ingress and 
provide an environmental 
barrier that is virtually 
impenetrable. 

For maximum stability and 
design flexibility, use Regal - the new 
standard in trap technology. 

REGAL / 
TEchnologiEs 

1-800-36-REGAL 

CORPORATE HEADQUARTERS: CHICAGO: (708) 675-2266, (800) 367-342. , SALES OFFICES: ATLANTA: (404) 449-0133, (800) 752-9810: 
DALLAS: (214) 466-0227, (800) 448-0881; SAN DIEGO: (619) 584-4617: ENGINEERING GROUP: 303) 740-6262, (800) 222-0508. 

Visit us at Regal Booth 3310 at the NCTA Show. Reader Service Number 73 1991 Regal Technologies, Ltd. 


