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The first Signal Level Meter designed 
to pinpoint RF/video problems and 
performance test any RF distribution 
system more accurately than any 
other Signal Level Meter. 
Sencore's New SL750A Channelizers are designed with your needs in mind. 
The SL750A features: 

• Direct keypad entry of either the channel or frequency in VHF/UHF 
or FM from 5-810 MHz. 

• Super sensitivity to measure down to -40dBmV. 

Ill Simultaneous monitoring of both the video and audio carriers. 
plus an exclusive pilot test that will make system balancing 
a snap! 

• Testing of C/N and Hum on active channels. No need to tune 
off-channel or remove modulation to make these tests. 

• Easy-to-use, automatic data collection.The stored information can 
either be downloaded to a computer or printer, giving you a full 
spectral print-out. Great for doing system analysis. 24-hour 
testing. or FCC documentation. 

Provides you with a quick test for analyzing ghosting. off-air 
pick-ups. and interference with a color LCD display. 

• Best of all. it's field and weather ready. The SL750A features a 
rugged. light-weight case with -a iiiiater run-in resistant" front panel. 

Plus, these other exclusive features: 

• External DVM inputs (with true-RMS) 
• Automatic fine tuning 
• .5 dB accuracy - the best in the industry! 

If you wou s e to know more, or are interested 
in seeing the k 750A work in your system, call 
Y 14100-SENCORE (736-2673) ext. 735 for details. • , 

c mer--7-% , 
3200 Sencore Drive, Sioux Falls?.SD 57107 
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The Perfect Marriage 
of LIGHT and AIR. 

MC2.650 
UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION 

• TIME PROVEN COAXIAL PRODUCT 

• LOWEST ATTENUATION 

• FULL ALUMINUM WALL THICKNESS 

• EXCELLENT HANDLING PROPERTIES 

• FULLY BONDED . . . MOISTURE AND SUCKOUT RESISTANT 

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC' assures the most advantageous match. 
Produced since 1985, .650 MC' is the only coaxial available today that 
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable. 

Foam-core coaxials cannot achieve the attenuation of .650 MC' 
without increasing cable diameter and sacrificing full aluminum wall 
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC'. 

MC2 Feeds The Future 

seie 
/4. 

Call or write for free sample and brochure: Trilogy Communications, Inc., 
COMMUNICATIONS INC 

2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 

or Call 800/874-5649 See us at the Eastern Show, Booth 441. Reader Service Number 3. 
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You'll like it today — and love it forever 
Simplify drop installations today, and stop cable damage forever. 

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

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

VI ii iøii&i iiUuUi3 
Products creatively designed for the cable industry 

800-548-7243 
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CUIVI 
OPTICAL NETWORKS INTERNATIONAL 

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

quarterly newsletter. 

News 

• Passive cable networks 
ONI developed the Star-Star-Bus (SSB) architecture to facilitate economic deployment of fiber deeper into 
the plant. ONI has now taken the SSB one step further and drafted a totally passive SSB network. The design 
further positions operators for future opportunities by increasing plant reliability, increasing interactive 
capabilities, and lowering power and maintenance requirements. 
(See related story in the Fall issue of ONN.) 

• Scratching the surface 
Alternate access is still just the tip of the iceberg in terms of what cable operators could offer on their 
communications networks. Using a hybrid star-star-bus architecture, cable systems could also offer 
services such as "virtual office" and residential access. New revenue opportunities are just beginning 
to emerge for this revolutionary architecture. 
(See related story in the Fall issue of ONN.) 

• Is your system reliable? 
Without a doubt, reliability is the single most important concept facing cable operators during the next 
several years. As operators continue to devise methods of improving reliability, future issues of ONN 
will highlight those efforts so that others can benefit from the information. If you have a story to share 
on reliability, please write to Kathy Berlin, editor of the ONN, at ONI, 8101 East Prentice Avenue, 
Englewood, CO 80111, or call her at 1•800•FIBER•ME. 

• Simplifying aerial fiber storage 
ON I's FiberLoop fiber optic strand storage device is now available in three configurations, for single 
and double loop fiber cable, and for fiber counts from 4 to 120 fibers. FiberLoop offers a convenient 
and safe method of storing an extra length of cable along aerial support strand. 
(For more information call 1•800•FIBER•ME.) 

To receive your free subscription to Optical Network News, please complete and mail this coupon to: 
ONI, 8101 East Prentice Avenue, Englewood, CO 80111, or FAX it to ON! at: 303-694-0127. 

AT&T 
Technology 

Integrator 

Name   

Title   

Company   

Address  

City  State Zip  
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OPTICAL NETWORKS INTERNATIONAL 

Phone ( )  1 0800•FIBER•ME 

See us at the Eastern Show. Booth 232. Reader Service Number 5. 
1,2392 ANTEC 9 92 



See us at the Eastern Show, Booth 217, 219. 
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Stop The Thieves And You'll Stop 
Signal Leakage In MN's. 

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

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

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

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

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

dwh ffi 

à 

& able Security 
IV 

•W L. • 
«w . " 

801 Fox Trail 
P.O. Box 2796 

Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTER 

CATV, telephony: 
The differences blur 
During the past couple of years I have 

hinted in a number of presentations 
here and abroad that the cable TV and 
telephone industries have been on paral-
lel tracks that will eventually converge. A 
bold statement? Perhaps. But consider 
the thought process behind this idea. 

First of all, it's fairly easy to see the two 
as parallel industries. Wired networks 
using public rights-of-way are common to 
each. Both are communications indus-
tries, both provide a useful service to their 
respective customer base, and in the 
eyes of some, both are perceived as utili-
ties. While telephone companies are with-
out question regulated monopolies, cable 
companies are more broadly defined as 
entertainment delivery services, although 
our detractors tend to lump us in the 
monopoly category. As you can see, 
there are many similarities, but there also 
are many differences. Thus my "parallel 
industries" description. 

An ultimate convergence? 
But are they really parallel industries 

headed toward a convergence of some 
sort? I think so. And this is where the two 
are no longer parallel. For the past sever-
al years some of the regional bell operat-
ing companies (RBOCs) have been in-
volved in various joint ventures with U.S. 
cable operators overseas. There is no 
question that both have been doing this in 
part to learn more about each other's 
business. Domestically, cable companies 
have been experimenting with personal 
communications network (PCN) technolo-
gy, as well as upgrading networks with 
fiber and expanded bandwidth. 

Fiber upgrades are evolving toward 
smaller and smaller CAN service areas 
per fiber node, resulting in architectures 
that more closely resemble the telephone 
companies' star networks. Digital trans-
mission (compressed video) on cable 
systems isn't too far off, and the extra 
bandwidth in these refurbished hybrid 
plants will seriously be considered for 
non-entertainment services such as by-
pass, data transmission and alternate ac-
cess. Our evolution in cable TV is making 
us look a lot like true telecommunications 
network providers, not just an entertain-
ment delivery service. 

Look at the telco side. The govern-
ment has given the OK for video dialtone 
(a decision I feel has accelerated the con-
verging of cable and telephone), and 
most of the RBOCs are experimenting 
with ADSL and HDSL technology to allow 
single-channel VCR-quality video trans-
mission over twisted pair. Couple that 
with experience being gained abroad (in 
addition to some of the domestic experi-
ments such as Cerritos and the telco/ 
CAN video-on-demand test in Colorado) 
and telephone companies begin to re-
semble cable companies! 
I predict that the differences between 

the two industries will continue to diminish 
to the point where there is no longer any 
perceived difference by the customer. 
You want video services? No problem. 
Either will be able to provide them. How 
about telecommunication or telephony 
services? Same answer. One question 
remains, though. Will cable and telephony 
be competing or will they become one? 
It's quite likely that two separate indus-
tries will be part of our future. 

But let me leave you with this scenario: 
Why not take the broadband fiber/coax in-
frastructure of cable and combine it with 
the switching capabilities and business 
transaction/billing systems of the telcos 
(and abandon those inefficient twisted 
pairs)? Do you think this hasn't been dis-
cussed in cable and telco boardrooms 
alike? Think about it. 

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

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

Since 555TM is available in 3-6-9-12 
or 15 amp ratings and in two or three 
battery configurations, you can 
maximize efficiency and reduce your 
power bills and battery costs by 
choosing the right model for each 
power supply location. If your power 
requirements change - simply 
upgrade the power module. Small 
Simple StandbysTM will grow with 
you. 

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

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

See us at the Eastern Show, Booth 217, 219. Reader Service Number 7. 

1-800-288-1507 A 
POWER 
GUARD FAX 205-742-0058 

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

CATV Repair 
of Headend and Line Equipment 

1)1,N1 Electronics, Inc has established a reputation of high-quality repair capabilities 
with an average turn-around time of five to ten working days. 

*Sustaining Member of the SCTE* 

A r OLSON 
TECHNOLOGY 

INCORPORATED l'I'M Electronics is a distributor ofOlson Technology Inc. headcnd equipment 

In the air, or 
underground... 
Integral's Messenger-on-Duct (MOD • ) 
and Drop-on-Duct (DOD " ) 
accommodates your future fiber 
requirements. 

In the air: Messenger-on-Duct provides a 
built-in support strand and prelubricated aerial 
duct for continuous fiber optic cable pulls. 
Underground: Drop-on-Duct accommodates 
today's drops and provides a prelubricated 
empty duct for future fiber-to-the-curb 
requirements. 

Whether you're in the air, or underground. 
Integral has a long-term solution for your fiber 
architecture. Call toll free today for complete 
details. 

Marketed exclusively by 
Channell Commercial Corporation 

U.S. Sales: 
800/423-1863 

International Sales: 
Channell Commercial Canada, Ltd. 
800/387-8332 
416/567-6751 

Extra-high 
strength 
strand wire 

Mirror Rnishm 
Prelubneated duct 

IN radiation 
'needed 
HOPE duct 

1 Messenger-on-Duct 
with fiber optic cable 

Coax drop wire 

Drop-on-Duct 
with preinstalled 
pull string 

Mirror Rnise 
Prelubricated duct 

o..N INTEGRAL 
RO. Box 151369 
Dallas, TX 75315 
800/527-2168 
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Nyquist who? 
In the May 1992 article "Performance of 
digital modulation methods" by Leo 
Montreuil and William Wall of Scientific-
Atlanta the term "Nyquist filter" was used. 
While I'm familiar with the Nyquist stability 
criterion and Nyquist sampling, I've been 
unable to track down how his name got 
attached to a response curve. 

Roy Trumbull 
KRON-TV. San Francisco 

Author's response: The filters used in the 
simulation are raised-cosine filters. These 
filters are not introducing any intersymbol 
interference (ISO while limiting the band-
width of the signal. These filters are part 
of a family called Nyquist filters and they 
meet the following three criteria given by 
Nyquist: 1) equally spaced axis crossing 
in the impulse response, 2) equal times 
between transitions values and 3) preser-
vation of pulses areas. 

See the following for more information: 

1) H. Nyquist, "Certain Topics in Tele-
graph Transmission Theory," Transaction 
MEE, April 1928, pages 617-644. 2) 
Bennet and Davy, "Data Trans-mission." 
McGraw Hill, 1965, pp 53-66. 

Leo Montreuil 
Staff Engineer. Scientific-Atlanta 

The PAC problem 
I enjoyed your column on political action 
committees (PACs), which ran in "Editor's 
Letter" in CT's May 1992 issue. You hit 
the problem on the nose. 
I spent 25 years in the cable TV indus-

try and now enjoy retirement. Any prob-
lem we had in Washington, D.C., we 
earned. 

Maynard Poldingbom 
Bel/vue. Washington 

Tech issue: Re-reg 
The CATV technical community has not 
done a very good job of communicating 

what has occurred in Washington, D.C., 
this year regarding our industry (re-regu-
lation under H.R 4850/S.R. 12). 

The focus of most trade publications 
and the SCTE Cable-Tec Expo '92 was 
on the FCC's new technical standards. 
However, if a presidential veto does not 
occur or if it is not sustained, many of us 
will not have to worry about the FCC. 

Too many techs and engineers have 
not written letters to their senators or rep-
resentatives in opposition to this legisla-
tion. Many do not even understand the 
ramifications of the passage of this legis-
lation. If this legislation becomes law, 
SCTE will drastically decline in member-
ship. When profits are decreased, the first 
thing to get cut is training. 

This is a call to arms. We must react 
now. We must flood our congressmen 
with letters in opposition to this attempt to 
destroy this industry. 

Joe Agostini 
Cablevision of Shreveport (La.) 

• 

FIBER OPTICS 
CONSTRUCTION 

•   
If your REBUILD/UPGRADE plans 
include fiber optics cable, let our 

EXPERIENCE be on your team. We have 
the necssary experienced personnel to 
meet any difficult deadlines and stay 

within your BUDGET 

CABLE MAN,INC. 
1-800-237-5242 

Phone: (601) 374-5832 
Fax: (601) 374-2198 

Your Complete CATV Contractor NATIONWIDI 

Member SCTF 

On meeting customer's needs... 
" We've all heard the saying, 
'Treate others the way you want to 
be treated.' That is the frame of 
mind we take in dealing with our 
customers. In a business sense, 
we try to put ourselves in the shoes 
of our customers so we can better 
understand your needs which, in 
turn, helps us provide you with the 
best service possible." 

Jeff Michaud, Project Engineer 

• 
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NEWS 

House passes 
re-regulation bill 
WASHINGTON, D.C. — A bill similar to 
a measure passed by the Senate in 
January to re-regulate the cable TV in-
dustry was approved by the House of 
Representatives. As of press time, the 
bill was moving slowly toward a joint 
Senate/House conference committee 
to iron out differences in the proposals 
before sending it on to the president. 

President Bush's advisers indicated 
they would recommend a veto, but 
supporters of the bill said measures to 
block such "consumer legislation" this 
year could hurt the president's re-elec-
tion campaign. As well, both bills 
passed by enormous margins and 
could be veto-proof. 

The House bill included the follow-
ing measures: to regulate the amount 
charged for basic cable; to give regula-
tors the ability to set service standards 
and reduce existing rates if they are 
deemed unreasonable; to regulate 
charges for remote controls, converters 

and additional outlets; to require equip-
ment be usable with cable-compatible 
TV sets; to discourage charging view-
ers for major sports events like the 
World Series; to prohibit operators from 
requiring subscribers to buy certain 
program packages to receive premium 
channels; and to allow competitors ac-
cess to programming at non-discrimi-
natory prices. 

FCC gives telcos 
nod for video delivery 
WASHINGTON, D.C. — The Federal 
Communications Commission an-
nounced a decision to let telephone 
companies provide TV signals through 
telco lines. The telephone video ser-
vices would only be allowed to provide 
transmission lines for programming. No 
creation of programming or denial of 
access to telco lines would be allowed. 
FCC Chairman Alfred Sikes said 

video dialtone (wherein dozens of 
video options could be dialed up over 
the phone) would provide competition 

to cable TV and that it negates the 
need for the legislation pending in 
Congress to re-regulate cable. 

In other news, the commission pro-
posed ways to allocate spectrum space 
for personal communication services. 

Cox to test PCS 
microcell antennas 
SAN DIEGO — Cox Enterprises made 
agreements with Nexus Engineering 
and Omnipoint Corp. that will allow Cox 
to test a less expensive deployment of 
microcell antennas for personal com-
munication systems (PCS) delivered by 
cable TV. 

In this phase of its ongoing PCS ex-
periments, Cox will use its cable sys-
tem here to test the new remote anten-
na drivers (RADs) for the U.S. personal 
computer market, operating in the 
1,850-1,990 MHz frequency band. 
According to Cox, benefits to con-
sumers may include improved recep-
tion, lower costs and a faster introduc-
tion of service. 

The NEW AVANTRON 
Sweep/Analyzer System is 
the most versatile CATV test 
instrument available today, 

with advanced digital circuitry. 
- NON-INTERFERING, Continuous "Real Time" 
sweeping using a High Resolution CRT Display. 
- Safely sweeps networks carrying data 

information and digital video compression 
- Powerful Spectrum Analyzer, 

Built-in frequency counter and 
RS 232 communications port 

for more information contact 
AVANTRON COMMUNICATIONS INC.  
8596 Pie IX Blvd. Montreal Fax: (514) 725-5637 
Qc. Canada HIZ 4G2 (514) 725-6652 

Reader Service Number 12 

METRONET, INC. 
"WHERE DREAMS BECOME REALITY" 

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

• On Site Project Management 
• Turnkey Services 

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

• CAD Training and Set Up 
• Marketing Services (Dark Fiber) 
James P.Worthen Frank Walker 

President Director of Sales 

IVIETIRONET INC. 

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

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

Reader Service Number 13 
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Light up your fiber with the best 
broadcast quality video possible. 
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lAtth more broadcasters and CATV operators realizing the 
benefits and switching to fiber optic networks, the demand for 

"signal purity"and higher signal quality transmission has increased. 

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

operators with the new DIR-657 integrated receiver/ descambler. 

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

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

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

the sharpest video and soundest audio signals possible. 

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

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

DX 
Reader Service Number 14 
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TCI-Boulder's team won the team competition at this 
year's Colorado Cable-Tec Games. From left to 
right: Dave Steplsnik, Gene Wheaton, Steve 
Grimsley and Tom Lockwood (who also won overall 
individual gold). 

Rocky Mountain show 
hosts Cable-Tec Games 
BRECKENRIDGE, Colo. — The Fourth 
Annual Cable-Tec Games held here at 
the Rocky Mountain Cable Television 
Expo resulted in a record-setting per-
formance by one contestant and a new 
home for the all-around team trophy. 

Sponsored by Anixter Cable TV, 
Communications Technology, the 
Society of Cable Television Engineers 

Rocky Mountain Chap-
ter, and the cable TV 
associations of Colo-
rado, New Mexico and 
Wyoming, the Games 
have contestants from 
area cable operators 
competing against each 
other in CATV technical 
events ("Splicing," "Sig-
nal Analysis," "Cable 
Jeopardy," and "Go 
Fetch.") Tom Lockwood 
of TCI Cablevision of 
Boulder, Colo., turned 
in an unprecedented 
performance by winning 
all four events and the 
overall title. He posted 
perfect scores in three 
of the four events and 

helped take the team trophy away from 
two-time defending champions, United 
Artists/TO' Cable of Englewood, Colo. 
Second place went to Mile High/ATC 
Cablevision. 

Event hosts included Gilbert Engi-
neering and Comm/Scope, Trilithic, 
National Cable Television Institute and 
ATC National Training Center. Next 
year the competition promises to be 
tougher as competitors will come from 

YOUR SINGLE SOURCE 
FOR CATV: 

Fiber Optics • Telecommmunications 
Aerial and Underground 
Construction Services 

There's just no substitute 
for experience 

wege 
Kennedy Cable Construction, Inc. 

Established 1972 

Celebrating 20 years of quality construction 

Home Office: 
Highway 280 West 

P. 0. Box 760 Reidsville, Georgia 30453 
(912) 557-4751 • (800) 673-7322 • FAX: (912) 557-6545 

New Mexico and Wyoming as well. 

ge The FCC announced several deci-
sions that, according to TV Answer, will 
pave the way for local interactive video 
and data services (IVDS) licensees to 
roll out their interactive TV services to 
consumers in a logical and consistent 
pattern. The decisions refined some 
technical points on system operation, 
including the attachment of outside an-
tennas to home units, if necessary, and 
flexible power levels in cell site base 
stations. 
ir Mile High Cablevision in Denver and 
Teleport Denver Ltd. announced plans 
to move forward on a joint downtown 
telecommunications network. Teleport 
Denver is installing a high-capacity 
telecommunications network utilizing 
Mile Hi's Denver franchise. 
or Greenwich, Conn.-based Greenwich 
Technologies was issued a U.S. patent 
for ownership of a basic system archi-
tecture for video-on-demand. Accord-
ing to the company, within 10 years 
consumers will be able to order a 
movie or a symphony from an automat-
ed library and within moments receive 
it as a burst of digital data in their 
homes, where it is stored for playback 
at their convenience. 

Cable Mapping 
Made Easy 

21 
1\1 Drafting 

Enhancement for AutoCAD 

lemfaMmeoPM 
CABLE CONSTRUCTORS, INC. 
STRAND MAPPING AND DESIGN 
1-800-338-9299 
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Knock echoes clean out of your system! 
Until now, cable operators had to fight with 

the positioning of their antennas and delay lines to 

stop echoes from impairing their customer's 

television reception. The VECTOR- Video Echo 

Canceler from Philips Broadband Networks 

changes that by knocking out even complex echo 

artifacts from off-air channels quickly, economically 

and reliably. 

Based on a revolutionary new technology and 

manufactured in the USA by Philips Broadband 

Networks, VECTOR utilizes a unique "Ghost 

Cancelation Reference" (GCR) signal. Declared the 

clear winner and undisputed champion in recent 

field tests conducted by the NAB, the Philips GCR 

took on the challenge to clean up ghosted signals 

better than all contenders. 

With up to seventy-five percent of TV viewers 

currently experiencing some degree of ghosting, 

Test image with two multipath distortion echoes 

AIIIM11111111111111r"5"1111 

VECTOR is destined to become a heavyweight 

champion of picture quality improvment in your 

headend. It operates automatically, continuously 

and spectacularly allowing you to provide your 

subscribers with much higher quality, ghost-free 

signals. 

So, if you've been hit by customers 

complaining of ghosting, strike back! Ask your 

Philips Broadband Networks representative about 

our newest Technical Knock Out ... 

... The VECTOR Video Echo Canceler. 

For more information contact: 

Philips Broadband Networks, Inc. 
(formerly Magnavox CATV Systems) 
100 Fairgrounds Drive, Manlius, NY 13104 

Ph: (315) 682-9105, Fax: (3151 682-9006 
Call 1-800-448-5171 (in NY State 1-800-522-7464) 

Test image with echo cancellation 

Philips Broadband Networks, Inc. 

PHILIPS 

See us at the Eastern Show. Booth 433. 435. See us at the Great Lakes Show. Booth 105. 
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SCTE NEWS  Si CTE-7  

Expo '93: 
Call for papers 
EXTON, Pa. — The Society of Cable 
Television Engineers is currently seek-
ing proposals for technical papers 
and/or workshops for Cable-Tec Expo 
'93, to be held April 21-24, 1993, in Or-
lando, Fla. 

Technical papers that are accepted 
will be presented at the expo's 17th 
Annual Engineering Conference. Pro-
posed workshops should accommo-
date hands-on sessions that will pro-
vide attendees with in-depth instruction 
on technical procedures that are used 
in everyday practice. 

Submissions, which should include 
a brief abstract of the paper or work-
shop, should be sent to: Bill Riker, 
SCTE, 669 Exton Commons, Exton, 
Pa. 19341, no later than Oct. 1. 

For further information, please con-
tact SCTE at (215) 363-6888 or FAX to 
(215) 363-5898. 

William Cohn of the SCTE Greater Chicago Chapter shares a suggestion 
that has worked well with his chapter at the second annual House of Dele-
gates meeting. held at Cable-Tec Expo '92. 

Expo '92 hosts membership meetings 
SAN ANTONIO, Texas — The Society 
of Cable Television Engineer's Second 
Annual House of Delegates meeting was 
held here at this year's expo. The first 
House of Delegates meeting was held in 
Reno, Nev., during Cable-Tec Expo '91. 

The purpose of these meetings is to give 
chapters and meeting groups an oppor-
tunity to discuss, as a collective body, 
new ideas, concerns and successes with 
the national board of directors, national 
staff and fellow chapter officers. This 

THE WELL' PLANNED V AN 
Start With Adrian Steel Modular Components 

And End Up With Big Savings. 

W hen you send your service people out in Adrian-
equipped vans, they'll get the job done better, faster, 

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

we 1953 

Adrian Steel Company 
906 James St., Adrian, Michigan 49221 
(517) 265-6194 • FAX: 517/265-5834 

Call for Name of Nearest Distributor 
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When you're lost, 
not even this will get you 
where you want to go. 

The fact is, you need a map. Without one, 
you'll just be going in circles. At Jerrold, we 
know that even the most exciting technology isn't 
worth much if it leaves you feeling a little lost. 
That's why we created Starburst. 

Starburst is cable TV architecture specifically 
designed to meet the changing needs of our 
industry. This flexible, fiber-coax hybrid system 
looks like a star architecture, but has none of the 
cost burdens. And offers construction economies 
without the growth barriers. Starburst won't 
become obsolete because expansion to DigiCable, 
CABLE PHONE1", and expanded bandwidth 
services are inherent in the system's design. 

Making Starburst truly spectacular are its 
supporting products—STARLINE® MINI-
BRIDGER'  STARPOWER'm Optical Amplifier, 
and Cableoptics® AM Transmitter with the 
STARFIRE'm Laser. 

If you're looking for a road map to the future, 
call Jerrold today. We'll not only point you in 
the right direction, we'll join you on the 
path to tomorrow 

JCOMMUNICA f ION 
For more information, call 1 800 523-6678 (U.S.) or (215) 674-4800 (outside U.S.) or fax (215) 956-6497. 

ERROLD 
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was such a success in Reno that it has 
become a permanent part of the expo 
program. These sessions have pro-
duced many good ideas and have 
helped everyone participating to make 
SCTE's 73 chapters and meeting groups 
the best they can be. 

The number of groups attending the 
meeting represents just over half of the 
Society's total chapters and meeting 
groups. A number of the representatives 
came with a list of questions and com-
ments from their local board of directors 
and membership. 

Local group finances was a recurring 

topic throughout the discussions. Most of 
the chapters and meeting groups are 
doing well in managing their budgets, 
but with some difficulty and much work. 
One of the best ways to raise revenue is 
continued membership growth and sev-
eral groups shared successful promo-
tional ideas. 

The topic that came up in discussions 
more than anything else was the Broad-
band Communications Technician/Engi-
neer (BCT/E) Program. Discussion 
among the representatives in atten-
dance revolved around when, where and 
how the testing sessions are held. 

RiserBond TDRs 
are the best way to save you 

TIME and MONEY when locating 
faults or measuring cable. 

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

MI Automatic Distance 
and Return Loss 
Readings 

• High Precision 
Accuracy (+/-.01%) 

• Built-in Printer and 
Rechargeable NiCad 
Batteries Standard  

• Waveform Storage 
and Comparison 
Standard  

Model 1220 
$5195.00 

5101 N. 57th Street 

Riser Bond 
INSTRUMENTS 

MTDR-Cable Fault Locator 

TOLL FREE ASSISTANCE 

Lincoln, Nebraska 68507 

1-800-688-8377 
TM Represented in Canada by: 

DGH Communication Systems LTD. 
Scarborough. Ontario 800-267-4746 

Another area of the BCT/E Program 
that was discussed is the availability of 
bibliographic resource material. Most 
groups are looking for ways to make all 
of the reference material available to 
their members. Some have polled mem-
bers asking what materials they own or 
have available at their offices, compiled 
a comprehensive list of this material and 
circulated it among the members, mak-
ing the references available to each 
member. The other method mentioned is 
asking each cable company office to do-
nate a reference to the group. These are 
then held in a chapter "library" or other 
central area where members can check 
out and use the material. 

The representatives requested that 
SCTE compile BCT/E references and 
study material. This was not only the 
wish of the local groups but of the na-
tional board of directors as well. It was 
formalized into an objective for the Soci-
ety at a recent board meeting. The first 
phase of this project is underway. Much 
of the material listed in the bibliographies 
of each of the categories is being com-
piled into one resource book that will 
soon be available through national head-
quarters. This is the first time the Society 
has done this, and it promises to be a 
very useful addition to the BCT/E Pro-
gram. As well, SCTE is planning the de-
velopment of study books specific to 
each category. 

The Society also held its Annual 
Membership Meeting June 14 in San 
Antonio. During the meeting, a request 
was made to look into the possibility of 
adopting a membership pin that would 
include BCT/E certification. The SCTE 
staff is researching the design and man-
ufacturing of such a pin. 

Comments were made by members 
regarding the videotapes offered by the 
Society, both general training programs 
and BCT/E tutorials. The Society has re-
viewed the first 20 training tapes listed in 
its catalog. SCTE has just completed the 
production of an outstanding tutorial for 
Category VII, which was funded by 
Cable Television Laboratories and is 
available to SCTE members for only 
$18. This is a high-quality tape that uses 
scenarios from the previous Category VII 
tests and will prove helpful to anyone 
preparing to take the new exams at ei-
ther level. In addition, a meeting was 
held at the expo with the manufacturers 
of signal level meters to make a new, 
generic videotape about the various 
types of meters, their care and use. 
SCTE will continue to work for the early 
completion of this project. CT 

See us at the Eastern Show, Booth 121. See us at the Great Lakes Show, Booth 234. 
Reader Service Number 20 
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Take a close look at the new force 
in telco fiber optic interconnects. 

Complete line of 
ST II*, FC and SC 
connectors 

High performance 
return loss of 50dB 

Bringing People & Technology Together, Worldwide SM 

Meet BellCore 
TR-326 Specifications 

Super PC Polishing 
Equipment for sub-micron 
control of fiber end-face 
profile and fiber protrusion 

Fiber Optic 
molex Interconnect 

Technologies, Inc:" 

Molex Fiber Optic: 2111 Oxford Road, Des Plaines IL 60018 U.S.A. 
Tel: (708) 803-3600, Fax: (708) 803-3608 

* Sill is a registered trademark of AT&T 1992, Molex Incorporated 
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Considerations for 
1 GHz potential upgrades 

By Jay Vaughan 
Senior Project Engineer 
American Television & Communications Corp. 

System operators are faced with 
numerous franchise renewals in 
the next several years. Personal 

communication networks, high defini-
tion TV and many channel pay-per-
view (or video-on-demand) are some of 
the potential uses for a 1 GHz or ex-
panded bandwidth system. The poten-
tial revenue streams from any of these 
services are still unclear. Operators 
have been cautious in formulating sys-
tem upgrade strategies to be imple-
mented as part of the franchise renewal 
process. 

This article discusses several of the 
upgrade concepts whose objective is to 
define a clear evolutionary path to 1 
GHz system bandwidth in the future. 
For the purpose of discussion, the up-
grade to 550 MHz (or 450 MHz) that 
meets immediate plant requirements 

18 SEPTEMBER 1992 

(i.e., the upgrade that would commence 
in the next 12-24 months) is referred to 
as "today's" upgrade. A subsequent 
plan to increase the system bandwidth 
from 550 MHz to 1 GHz is referred to 
as the "future upgrade." 

The key to the 
1 GHz "potential" approach 

The key to a cost-effective upgrade 
to 1 GHz in the future is to design small 
coaxial service areas around the node 
today as part of the 550 MHz upgrade. 
In the approaches discussed here, the 
fiber nodes installed as part of today's 
upgrade represent all the nodes re-
quired for the future upgrade to 1 GHz. 
That is, the node locations and corre-
sponding coaxial service areas are de-
fined today to allow a 1 GHz upgrade in 
the future. This typically results in three 
to six miles of coaxial plant (250-800 
homes passed) served by each of the 
fiber nodes. The small service area ra-

COMMUNICATIONS TECHNOLOGY 

dius, crucial to a 1 GHz upgrade, facili-
tates future data and telecommunica-
tions service offerings. 

The neutral network concept is a dif-
ferent approach to allow future system 
flexibility. This approach creates a 
"structured" coaxial plant, making it 
easy to relocate the fiber nodes in the 
coaxial plant in the future should more 
nodes and/or shorter cascades be re-
quired. In contrast, the "1 GHz poten-
tial" approaches fix the location of the 
nodes permanently, while the coaxial 
portion of the plant is allowed to evolve 
over time as required. 

Several possible scenarios 
Four of the possible "1 GHz" scenar-

ios will be compared. How the coaxial 
portion of the plant is treated today dif-
fers in each approach. In the 1 GHz ac-
tive case, the coaxial portion of the 
plant is upgraded to 1 GHz operational. 
In the low-cost 550 MHz scenario, 
while the fiber and associated node are 
installed for the 1 GHz system, signifi-
cant additional work would be required 
in the future to upgrade the coaxial por-
tion of the plant. For the purpose of this 
discussion, the strategies can be de-
fined as follows: 
• 1 GHz active plant — In this ap-

proach, all the necessary fiber equip-
ment, amplifiers, passives and express 
cable are installed to allow 1 GHz oper-
ation from the onset. Amplifier perfor-
mance is assumed to be that available 
today. Tap output levels used in the 
plant design are those necessary to 
support conventional set-top converters 
in the home. 
• 1 GHz ready 550 MHz plant — In 

this scenario, the plant has been de-
signed for 1 GHz operation using am-
plifier performance data that is antici-
pated to be possible in the next 12-18 
months. Tap output levels at 1 GHz are 
high enough to support existing set-top 
converters. The upgrade construction is 
identical to that described in the 1 GHz 
active plant approach, except that the 
550-1,000 MHz band optical transmitter 
and detector modules have been de-
ferred. While amplifiers are installed in 

(Continued on page 38) 
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"Off-frame splicing is really 
easy with this FOCUS system 

from Porta Systems." 

At Porta Systems, our focus is on 
developing products that solve 
real problems in the field — like 
the splice tray insert of the 
FOCUSTM system that unspools 
up to five feet from the frame to 

provide the craftsperson easy access. And FOCUS trays that 
are supplied fully equipped with tested couplers, WDMs, 
and angle polish connectors, 
resulting in installation savings 
and improved system integrity. For 
your convenience, Porta Systems is 
your "one-stop shop" for fiber optic 
products and support required for 
even the most ambitious CATV 
applications. 

Here's what they're saying about 
Porta Systems' fiber optic products 

Universal Housings. Since no two 
installations have exactly the same 
requirements, Porta Systems' FOCUS 
housings offer modularity, so you 
can put the functions you need right where you need them. 
One housing can accommodate spliced fibers, couplers, and 
pigtails, doing the job of two or three dedicated housings. 

Patchcords and Pigtails. Our patchcords and pigtails give 
you the reliable performance you need, including super-low 
return loss, at the economical price you expect from Porta 
Systems. All popular connector types are available, includ-
ing new angle polish connectors (APCs) for analog video. 

e 

-qe* 

"And with Aster's pretested, 
preinstalled splitters we're 
actually ahead of schedule 

and under budget!" 

Couplers. Aster, Porta Systems' newest subsidiary, 
offers wideband couplers that provide the most stable 
performance (≤3.6dB) over a ±40nm wavelength 
range at both 1310 and 1550nm, and directivity as 
good as <-65dB. These thermally stable couplers can 
be provided with angle polish connectors and/or used 
for splicing in line, packaged in the FOCUS coupler-
storage system. 

Unitary Couplers. Our revolu-
tionary design enables just one 
unitary coupler to do the job of 
seven concatenated couplers. We 
can also provide couplers with 
identical or varied split ratios for 
specialized applications. Smaller 
packages, better performance, and 
once again, you pay less! 

Line Terminators. Aster's fiber 
optic line terminators effectively 
absorb the light from open fiber 
ports while minimizing back 
reflection and protecting the open 

port connector and fiber from damage. In addition to 
improving system performance, they contribute to a safe 
working environment. And for increased economy, Aster's 
line terminators are reusable. 

So talk to us. We listen. To 
order the literature on Porta 
Systems' full line of fiber optic 
products, call I-800-93PORTA. 

• 

Syosset, NY • FAX: 516-682-4631 , Partal. SLIStEMS ASTER 
CORP. 
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The steps to 
150+ channels with 1 GHz 
By Colin J. Horton 
Product Manager, C-COR Electronics Inc. 

T
he cable TV industry is faced with a 
number of opportunities over the 
next few years. The horizon reflects 

a multitude of video services available to 
the home. In addition, cable TV operators 
are looking for new revenue sources to 
continue growth stimulation. Employing 1 
GHz or 150 channels of information ca-
pacity offers an opportunity to add new 
revenue sources and positions cable sys-
tems for future competition. 

While the concept of using 150 chan-
nels may not seem real now, it is quite 
conceivable that with video-on-demand 
services, for example, a 1 GHz bandwidth 
with compression would yield a system 
with hundreds of channels. Figure 1 
shows how a 1 GHz system channel line-
up might look. Channel capacity can be 
achieved with extended bandwidth or 
compression, or with a combination of the 
two. These technologies are not mutually 
exclusive, rather they are complementary. 
The combination of the two can create a 
very large channel capacity capable of 
supporting the future service opportunities 
that will be available during this decade. 

When considering compression or ex-
tended bandwidth, the goal is to maximize the future growth of 
a CATV system while minimizing the required capital invest-
ment. To build extended bandwidth systems, there are a num-
ber of considerations that must be addressed. 

Design technique and architecture 
This is the most critical component of an extended band-

width system, because without it the practicality of an extend-
ed bandwidth system is significantly reduced. Over the last 
five years considerable work has been done in designing 
CATV systems for transition to extended bandwidth from 550 
MHz. The design of fiber-based CATV systems can be divided 
into two sections: 

1) Trunk design architecture. A recently developed tech-
nique, neutral networking (developed by Adelphia Cable), al-
lows the express feeder or trunk portion of a fiber-based sys-
tem to be designed for easy addition of more fiber. This ap-
proach allows a graceful upgrade to extended bandwidth to 
occur when the demand justifies it.' This design approach not 
only allows the system to gracefully evolve to utilize more 
fiber, but is also an extremely efficient and cost-effective de-
sign planning tool. 

2) Feeder design architecture. Rogers Cablesystems in 
Canada has been designing all of its aerial feeder plant to be 
upgradable from 550 MHz to 1 GHz using amplifier technolo-
gy capable of carrying 150 channels. This architecture is 

called superdistribution. The main feature is that high output 
level line extender amplifiers are not cascaded (as in conven-
tional feeder); a relatively low output level amplifier is cascad-
ed and a pair of high output level amplifiers are used to feed 
taps in a manner similar to current trunk and feeder designs. 
Figure 2 shows conventional and superdistribution feeder de-
signs at 550 MHz and 1 GHz. 

The superdistribution design requires amplifiers with less 
output capacity at 1 GHz than the conventional feeder 
design,2 making upgrades to 1 GHz in the near future a real 
possibility. 

Coaxial cable 
Most coaxial cable, both hardline and drop, is capable of 

carrying bandwidths greater than 1 GHz. Existing cables (es-
pecially the drops) can be left in place if they have foam or 
other later type dielectric materials. New cables can be pur-
chased that are tested to 1 GHz. 

Passives and directional taps 
Main line and in-home passives do have to pass up to 1 

GHz. Tap units also must pass 1 GHz. Main line passives and 
tap units that will pass signals up to 1 GHz are being used by 
many MSOs in 550 MHz designs as "insurance."3 Because no 
amplifiers are fed from taps in the superdistribution architec-
ture, non-power passing taps can be used. 
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Figure 1: Channel lineup for 1 GHz system 
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RF amplifiers 
Amplifiers for a 1 GHz system must fulfill two main re-

quirements: they must pass signals to 1 GHz, and they must 
have the output capability (the ability of a RF amplifier to op-
erate with low distortion such as composite triple beat) to 
carry 150 channels. Compression could reduce the output 
capability requirements of a RF amplifier in a 1 GHz system. 
However, it is prudent to assume that the amplifiers must 
operate with a 150-channel loading. The amplifier also must 
have the active output configuration necessary to support 
the superdistribution feeder architecture. (See Figure 3 on 
page 46.) 

Connectors 
Both hardline and drop cable connectors must be de-

signed for 1 GHz operation. Most installed hardline connec-
tors should be replaced for 1 GHz operation and would be in 
a rebuild or upgrade situation. 

Fiber 
Fiber provides the strategic connections to the RF plant 

that allows reasonable 1 GHz performance to be achieved 
and segments the system to allow the implementation of 
video-on-demand. Fiber-optic systems for 1 GHz can require 

Figure 2: Feeder designs 
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45.5 dBmV 45.5 dBmV 

three fibers for complete carriage of 150 channels. When de-
signing a fiber network, it is important that enough fibers be 
used so that there is room for two-way operation and for 
spares. A typical fiber count per receiver would be six. 

Converters 
Set-top converters capable of tuning 150 channels are re-

quired. On-screen menus would make selection of program-
ming easy. When compression to the home becomes viable, 
decompression devices will have to be installed in the home 
to provide access to the additional channels. 

Going for it today 
If an operator wanted to build a 1 GHz system today (and 

some do), all of the equipment previously mentioned is 
available now. Compression over RF and in-home decom-
pression devices are not yet available, although they are ex-
pected to be over the next couple of years. In reality, not all 
operators are prepared to build 1 GHz systems today, but 
no operator can afford not to take insurance and build for 
the future. 

If systems are being upgraded or rebuilt to 550 MHz, ap-

(Continued on page 46) 
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Upgrades: Putting 
the pieces together 
By John Tinberg 
Director of Research and Development 
Quality RE Services 

ar oday, the cable TV industry is 
facing continual demands for 
change. Articles appear on up-

grading bandwidth, expanding system 
channel loading and, most important to 
us all, enhancing overall reliability. All 
of this is possible without total system 
rebuild, as you by now already know. 
With today's financial and regulatory is-
sues upon us, the funds are not always 
abundantly available in order to allow 
us access to every available resource. 

Certainly fiber is one of the most im-
portant resources of the 1990s. This 
technology now opens the door to 
many more service possibilities, some 
of which are still on paper. With strate-
gically placed "nodes," our dreams of 
cascade reductions can be finally met. 
Even though the glass technology is 
here, all things must return to copper, 
wherein lies our continuing quest to 
improve the performance of this por-
tion of plant. It is time to devote our 
energies to the most efficient means of 
coaxial improvement. It can be done 
by means of reprogramming the sys-
tem by drop-in replacement modules 
or through existing module hybrid re-
placement. That is, if we can fit all of 
the pieces together. 

Coaxial condition 
The majority of the coaxial plant is 

quite capable of performing at much 
higher frequencies than we realize, 
and most often quite well. What must 
be looked for is the present condition 
of the trunk and feeder cables. 
Throughout the years much controver-
sy has been expressed on the subject 
of properly formed expansion loops. If 
the cable was originally treated well at 
the time of installation and was care-
fully lashed or buried, then you may 
have a good shot at some surprisingly 
good numbers. 

Figure 1 
Existing .500 design 
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Upgraded design with .625 overlash 
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Resplice existing .500 

Aside from radial cracks, damaged 
passives and poorly made connec-
tors, the final conclusion drawn from a 
technical staff is that some spans are 
just high loss ones (even at the exist-
ing bandwidth). Be assured there is 
indeed an explanation for this: 
impedances have changed. Histori-
cally, what has been found is corro-
sion on the center conductor's skin or, 
without you realizing it, the center 
conductor has "wandered" from the 
exact center of the dielectric material. 
The latter has been the most predom-
inant, due to earlier manufacturing 
without center conductor/dielectric 
bonding or, additionally, to tightly bent 
loops or "pull-ups." Not to place the 
entire blame on the initial crews; it 
has been found in a trenched cable 
lying for years without any bends 
whatsoever. 

Keeping this in mind, adjust your 
test methods to sense changes in the 
characteristic impedance of the coax. 
In other words, base your initial ex-
aminations around return loss testing 
of the system to be upgraded. Very 
few TDRs exist that will accurately il-
lustrate these subtle reactions to 
changes in impedances. 

Plan a program whereby you will 
record return loss by photograph or 
printout, with a 10 percent sampling 
of both the trunk and feeder system 

return loss. The selection of the 
spans should be as random as possi-
ble. If you allow the technical staff to 
select which spans to test, you will 
most likely find a weighted result. 
Have a front office employee (or an 
outside person unfamiliar with the 
system condition) sift through the 
prints and run a highlighter pen 
through the spans to be tested. 
Now arm yourself with a sweep 

system and variable return loss 
bridge that will allow you to perform 
this. In the case of a feeder, you may 
want to disconnect individual tap-to-
tap spans randomly until you can 
evaluate the tap passives. Because 
this involves disruption of service, 
early morning scheduling is advised. 

Here comes the hardest part of this 
exercise: what to fail and pass. By 
now you must know the game plan for 
which you will base the upcoming de-
cision. If you are infusing a fiber plan 
into the cable system, you may relax 
the return loss criteria or findings 
slightly because of the cascade re-
ductions. If you will be continuing to 
operate a lengthy cascade for a long 
period of time, be more critical. The 
original rule of thumb for return loss 
acceptance in cable was the loss one 
way plus 16 dB. However, if the re-

(Continued on page 50) 
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Time-selective spectrum 
analysis: Non-intrusive 
analysis of a cable system 
This article was updated from a paper 
presented at the National Cable Televi-
sion Association's 1992 convention. 

By Francis M. Edgington 
Development Engineer. Hewlett-Packard Co. 

Numerous carriers with varied 
modulation types, a crowded fre-
quency spectrum and the de-

mand for better signal quality requires 
high dynamic range measurements be 
made on operating systems without in-
terruption of service. Large systems 
comprised of many different function 
blocks also complicate the question of 
"where did the signal go bad?" The abili-
ty to view a signal's spectrum, at a spe-
cific instant in time, in the presence of 
modulation is key to the non-intrusive di-
agnosis of cable system problems. 

Figure 1: A video time gate 
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What TSSA is 
The time-selective signal analysis (TSSA) technique in-

volves choosing when to trigger within a specific modulation 
type, selectively capturing data, and revealing its frequency-
domain characteristics. TSSA's operation is analogous to 
the stroboscopic effect seen in movies of a wagon wheel 
appearing to be stopped when its rotational speed, relative 
to the film's frame rate, is synchronized. 

This synchronization and data-taking sequence will be 
applied to the following examples, each without the need to 
remove modulation: 

1) The vertical interval reference signal to determine the 
intermodulation product between the visual, audio and color 
subcarrier. 

2) A quiet line of video to find composite second order 
(CSO) intermodulation products, amplitude modulated link 
(AML)-generated intermodulation products and in-band 
noise. 

3) The multiburst test signal to test for in-channel flat-
ness. 

4) A synchronizing pulse to measure sync level band-
width. 
TSSA is not new. Radar uses timed return signal analysis 

for range determination. TDRs use a timed return pulse for 
computing distance to a fault. Some network analyzers use 
time and frequency-domain reflectometry. 

Application of time-selective signal analysis to cable TV 

"Time gating allows you to exam-
ine in-band noise, intermods and 
bandwidth non-intrusively at any 
location within the RF chain." 

was shown in 1983 by John Huff. He developed external cir-
cuitry for timing control and used z-axis modulation on a 
spectrum analyzer. Huff has used TSSA techniques since 
1970 to do cable TV system proofs. Manufacturers have not 
used the technique until recently. Now, it is proving to be an 
excellent way to isolate and view certain types of impair-
ments. 

Today's use of TSSA includes: testing advanced digital 
communications formats (such as time-division multiple ac-
cess); isolation and measurement of individual transmitter, 
processor or modulator characteristics; and testing disk 
drive sector quality and assessment of individual VCR video 
head quality. Signals that have more than one contributor to 
the spectrum or have a timed sequence of modulation, make 
TSSA mandatory for determination of system parameters. 

The block diagram of a swept-tuned, triple-converted 
spectrum analyzer (Figure 1) is simplified to one downcon-
verter for ease of explanation. The blocks we will be con-
cerned with are: the adjustable bandpass filter or resolution 

24 SEPTEMBER 1992 COMMUNICATIONS TECHNOLOGY 



bandwidth filter (RBW) that is part of the intermediate fre-
quency (21.4 MHz) signal path section; the adjustable post 
detector bandwidth, or video bandwidth filter (VBW); and the 
video gate, which is located between the detector and video 
bandwidth filter. 

Digital signal processing methods 
Digital signal processing can be performed in a number 

of different ways. One approach would be to take a continu-
ous stream of data and later laboriously search the data for 
the specific impairment of interest. This also requires a rela-
tively large data memory, especially for low repetition rate 
signals. It also requires specialized firmware processing for 
the characteristics desired. 
A second approach would be to start and stop an analyz-

er's sweeping to acquire data only during a desired time pe-
riod. This is limited, however, by how quickly and accurately 
the sweep can be started and stopped. 
A third approach would be to take data continuously and 

zero out the undesired data, thus leaving only the desired 
data displayed. While this places the burden of configuring 
the analyzer for a particular measurement on the user, it is 
the most flexible for developing new measurements. This is 
the approach taken for video time-gated spectrum analyz-
ers. 

Gated measurements are limited by the spectrum ana-
lyzer's processing blocks and the modulation burst lengths. 
Selecting the appropriate modulation sequence for analysis, 
as in a vertical interval test signal, allows the operator to 
concentrate on the receiver's characteristics: resolution 
bandwidth (RBW) settling time, video bandwidth (VBW) set-
tling time, sweep time for the displayed frequency span, 
span/RBW ratio, and gate timing resolution. 
RBW setting guidelines are: gate delay > 2/RBW to ex-

clude its transient response when on the filter skirt; and 
RBW > 2/pulse modulation on time to get the amplitude 
maximum or minimum accurately. 

Note that the RBW setting also establishes the noise 
floor for the measurement. The resolution bandwidth filters 
appear before the gate in the block diagram, so they are 
subject to all modulation coming into the analyzer. The 
pulse rise and decay times are limited by RBW setting. The 
modulation pulse width (time) may dictate the RBW setting 
to capture the amplitude accurately. These times are meant 
to cover worst-case situations of pulse modulation and pro-
duction tolerances of the analyzer to obtain the best accura-
cy. Reduction of these times may be in order depending on 
the specific situation. The dynamic range of the measure-
ment is controlled by the signal level, the RBW and aug-
mented by correction algorithms used. 

The video bandwidth setting guideline is VBW > 1/gate 
length minimum. The video filters appear after the gate in 
the block diagram and therefore cannot be used for post-de-
tector filtering in the example measurements. To prevent 
measured amplitude degradation, the filter must rise from 
zero to its final value during the gate length time. A low-pass 
filter bandwidth is half that of a bandpass filter bandwidth. 
Therefore, to not degrade the system bandwidth, the video 
filter bandwidth should be even wider than the minimum for 
situations where RBW selection is less than optimum. 
A sweep time greater than 401/signal repetition frequency 

is needed for complete data acquisition. Video averaging in-
creases measurement acquisition time also. There are 401 
segments, or "buckets," on the x-axis of the display of the 

Figure 2 
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spectrum analyzer used for this article. We must make sure 
that we get at least one burst per bucket. If this is not the 
case there will be dropouts, or zero values, in some of the 
trace elements. Video averaging improves the accuracy of 
the noise floor measurement at the expense of measure-
ment acquisition time. 

Span/RBW ratio is important in order not to miss the de-
sired signal. A ratio of 40 is needed for 0.1 dB accuracy (40 
x 300 kHz RBW = 12 MHz span), and a ratio of 120 is need-
ed for 1 dB accuracy. 

Unfortunately, we don't know where the gate pulse will 
occur in relationship to the RBW. However, we can ensure 
that one-half the RBW's width for a desired amplitude error 
is on the order of the bucket size. Since there are 401 buck-
ets on the x-axis, each bucket must be less than half the 
RBW's width for the worst-case error allowed. 

Gate delay has 1 jis resolution and a range from 1 jis to 
65.5 ms with ±1 jis accuracy. Gate length has 1 jis resolu-
tion, and a range from 1 us to 65.5 ms. These are deter-
mined by the clock frequency used and length of counters 
following the clock, as well as the synchronism of the gate 
input in relation to the clock. 

Measurement, computational review 
A review of measurement and computational techniques 

also will be helpful. These include bandpass filter/preamp 
usage, composite distortion generation, attenuator test, 
noise-near-noise calculation, distortion-near-noise calcula-
tion, and adjacent signals vs. RBW. 
A bandpass filter and preamp are sometimes used to en-

sure the spectrum analyzer doesn't add distortion and 
noise to the measurement. A low-noise preamp can be 
used to bring system noise at least 10 dB above the ana-
lyzer's noise, so an accurate system noise level can be 
measured. A bandpass filter limits signals and, therefore, 
total power into the preamp and analyzer. This ensures 
minimum test instrument-generated distortion. Unfortunate-
ly, this adds extra hardware and manual control complica-
tions. A spectrum analyzer's noise figure, second and third 
order distortion levels may not be good enough to make 
carrier-to-noise, composite triple beat (CTB) and CSO mea-
surements without error unless careful control of first mixer 
input power is practiced. External hardware is less desir-

(Continued on page 58) 
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To sweep or not to sweep 
By Syd Fluck 
President. CaLan Inc. 

W
ith much of the modern cable TV system performance 
centered on fiber optics, power doubling and feedfor-
ward amplifiers, and reducing the cascade lengths, a 

fourth parameter all too often is overlooked in attempting to ob-
tain better system performance — sweeping. 

The distortions produced in a system by a single amplifier 
must be modified by the following four basic factors in order to 
determine the overall system performance: 1) system operating 
levels, 2) system channel loading, 3) system cascade number 
and 4) system frequency response. 

Normally, the foregoing considerations regarding the degra-
dation of system performance are taken into account at the initial 
design stage. As a practical matter, the system response deteri-
orates as a function of time and must be routinely maintained in 
order to protect the integrity of the system performance. 

Some history 
In 1972, while working for what was then called Jerrold Elec-

tronics Corp., I was issued a U.S. patent for a simultaneous 
sweep testing system for CAN. The system was referred to as 
the "sleep saver" by the first engineers and technicians who 
used it because prior to the invention, sweep balancing was 
done with conventional bench equipment late at night with sys-
tem carriers off. The simultaneous sweep allowed scheduled 
daytime maintenance procedures to be employed and operators 
gained improved insight on the performance of their systems. 

Today's peace of mind 
Modern technology has allowed instrument functionality and 

sophistication to eclipse that first invention. However, if you are 
responsible for maintaining a broadband system you will still 
sleep better knowing that the system is healthy and performing 
within specified technical requirements. 

Over the years, one of the most reliable methods to establish 
the health of a broadband system has been through frequency 
response measurement. 

Utilizing current microprocessor and surface-mount technolo-
gies, modern test and measurement equipment can provide op-
erators with sweep frequency response by tracking a pro-
grammable sweep generator with a portable spectrum analyzer. 

The resulting response can be displayed normalized to a select-
ed reference location (typically the headend or first amplifier). 

Instrument manufacturers accomplish this in different ways. 
Some require time synchronization of the sweep output frequen-
cy with each particular TV channel (to minimize interfering with 
that channel) while others use the programmability to place and 
track the sweep output frequency in specific locations within the 
band. 

Head room 
At any given location in a broadband system, the frequency 

response (peak-to-valley) will allow the maintenance person to 
determine the head room at that location. See Figure 1. The 
sweep response test is most important in evaluating the actual 
operating performance compared to the tolerance allocated in 
the initial design. 

Head room is the relationship between the peak-to-valley of 
the frequency response and the system tolerance at that loca-
tion. (Credit goes to Ken Simons for teaching us early on about 
system tolerance relative to distortion and noise.) The relation-
ship among head room, system tolerance and sweep response 
is that one can calculate the system tolerance at a desired per-
formance for any system location, then do a sweep response 
test, with the difference being head room. 

System tolerance is: Ts = T1 - 2C 

Where: 
= tolerance of a single amplifier (Sm ax , - Smin 1) 

C = cascade factor (3 dB per double) 

That is, for a two-amplifier cascade, C = 3 dB. For a four-am-
plifier cascade, C = 6 dB. For a 10-amplifier cascade, C = 10 dB. 
For a 20-amplifier cascade, C = 13 dB. 

In terms of system levels: 

System maximum output = Smu = Smi - C 
System minimum output = Srnin = -59 + G a + Fa+ C + Flmin 

Where: 
S max 1 = maximum output of a single amplifier for a specified 
cross-modulation (X-mod) or third order distortion 
Ga = gain of a single amplifier 

Fa = noise figure of a single amplifier 
Amin = minimum acceptable carrier-to-noise 
ratio (C/N) expressed in dB Figure 1: Frequency response measurement 
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As an example, refer to Figure 2 on page 
66. Operating design parameters were se-
lected as follows: 

C/N required = 43 dB 
Gain per amplifier = 22 dB, NF = 8 dB 
S = 48 dBmV for - 66 dB X-mod 
Smin = -59 dBmV + (22 + 8 + O + 43) dBmV 
First amplifier C = 
Smin = 73 - 59 = 14 dBmV 
T, = 48 - 14 = 34 dB 
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Figure 8: DOM of all channels measured 
on one cable system 
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Figure 9: DOM of a video carrier 
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Measuring and 
evaluating video signals 
the headend Part 2 
The following is adapted from a paper that ran in the "1992 
NCTA Technical Papers." Part 1, which was in the August 
issue of "Communications Technology," covered measurement 
test techniques and obtaining test waveforms. This part covers 
impairments. 

By Blair Schodowski 
Senior Staff Engineer 

And James O. Farmer 
Division Technical Manager 
Scientific-Atlanta Inc. 

Figure 10: Relationship between 
video level and carrier 
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A
s you'll recall from Part 1 of this article, the National 
Cable Television Association and the cities agreed to a 
set of basic measurements to be made on video sig-

nals. While not specified in the agreement, video depth of mod-
ulation (DOM) is a most important parameter and we have 
found that some systems are not good about maintaining it. 
Low DOM will cause pictures to look dark, and can sometimes 
cause sync circuits to work poorly. With some scrambling sys-
tems, incorrect DOM will cause even more severe problems. 

Figure 11: Measurement of DOM 
using spectrum analyzer 
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High DOM will cause light areas of the 
picture to wash out, and will cause an 
audio buzz in some TV sets. 

The Federal Communications Com-
mission specifies that DOM should be 
set to 87.5 percent for optimum picture 
quality. One would expect that the 
DOM on the majority of channels would 
be close. However, this turned out not 
to be true at two cable systems mea-
sured. Figure 8 shows the result of 
DOM measured on one of the cable 
systems. The system offered 53 chan-
nels. The average DOM of all 53 chan-
nels measured was 81 percent. The 
lowest DOM measured was 65 percent 
and the highest DOM measured was 
94 percent. The standard deviation was 
6.5 percent. It was interesting to note 
that even on several of the premium 
channels, DOM was below 80 percent. 
DOM is a measurement of percent 

modulation. It is the ratio of an RF carri-
er's amplitude change during peak 
white modulation, to the maximum am-
plitude. Figure 9 illustrates DOM of a 
video modulated carrier. 

In an NTSC video system, peak carrier is reached during 
the sync tips, -40 IRE. During this time 100 percent of the video 
carrier is transmitted. Horizontal and vertical blanking, 0 IRE, 
result in 75 percent of the RF carrier being transmitted. White 
level, 100 IRE, produces 12.5 percent of the available video 
carrier. Figure 10 illustrates the NTSC DOM. 

Figure 12: Zero chop pulse produced by a demodulator 
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DOM measurement methods 
The three most common methods for measuring DOM are: 

1) spectrum analyzer, 2) demodulator with zero chop and 3) 
calibrated video demodulator. The method one uses is primari-
ly a function of available equipment, knowledge of measure-
ment technique or personal preference. 

Spectrum analyzer 
Depending on the type of analyzer used, analog or digital, 

there are several variations and limitations regarding the spec-
trum analyzer's settings. With an analog spectrum analyzer, 
DOM can be monitored either at a video field rate or horizontal 
line rate. With a digital spectrum analyzer, DOM becomes very 
difficult to monitor at video line rates. Regardless of the type of 
analyzer used, the spectrum analyzer must have an RF band-
width of at least 300 kHz, zero frequency span capability and a 
linear display scale mode or calibrated decibel vertical axis. 
Video triggering also is required if sweeping at a horizontal line 
rate. 

To measure DOM: 

1) Connect the modulated RF or IF output from the modulator 
under test to the spectrum analyzer's input. 
2a) Configure the analog spectrum analyzer as follows for dis-
playing a full video field: 

Figure 14: Calibrated demodulator setup 
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Figure 15: Descending vertical blanking 

Figure 16: Shift of sync tips in vertical blanking 

Bandwidth: 300 kHz minimum, 3 MHz preferred 
Frequency span: Zero span 
Trigger: AC line 
Scan time: 200 ms 
Video filtering: None, 1 MHz preferred 

2b) Configure the analog or digital spectrum analyzer as fol-
lows for displaying several video lines: 

Bandwidth: 300 kHz minimum, 3 MHz preferred 
Frequency span: Zero span 
Trigger: Video 
Scan time: 200 lis 
Video filtering: None, 1 MHz preferred 

3) Tune the analyzer to the output frequency of the modulator 
under test. The displayed waveform represents the peak de-
tected video signal. Fine tune the analyzer's center frequency 
control to maximize the amplitude of the detected video signal. 
4) Use the linear amplitude display, positioning the sync tips on 
the top most graticule, as shown in Figure 10 on page 28, by 
adjusting the amplitude sensitivity (often called reference 
level). This calibration sets the top most graticule to 100 per-
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cent modulation and the bottom-most graticule to 0 percent 
modulation. Percent modulation of the displayed waveform can 
now be expressed as follows: 

% DOM = [(a-b)/a] x 100 % 

Where: 
a = total number of major displayable vertical graticules 
b = number of major graticules the 100 IRE signal is displaced 
from the bottom-most graticule 

For example, if the RF carrier is modulated by a five-step 
linearity signal such as that shown in Figure 11 (page 28) and 
an analyzer display of 10 major graticules, 87.5 percent DOM 
would place the 100 IRE step at 1.25 major divisions from the 
bottom-most graticule. 

Unfortunately, when observing DOM with active video sig-
nals, a 100 IRE reference pulse is not always present. In this 
situation DOM can be monitored by observing the blanking 
level with respect to sync tips. The percent of modulation refer-
enced to blanking, assuming no sync compression from the 
headend, can be expressed as follows: 

% DOM = 3.5 x [(a-c)/a] x 100% 

Where: 
a = total number of major displayable vertical graticules 
c = number of major graticules the 0 IRE, blanking, signal is 
displaced from the bottom-most graticule. 
3.5 = ratio of peak-to-peak video with respect sync tip ampli-
tude 

An even easier way to set up the spectrum analyzer display 
is to position the sync tips eight divisions up from the bottom. 
The peak white should then just reach one division from the 
bottom. Sync tips should be six divisions from the bottom. 

Zero chop 
In order to measure DOM using the zero chop method, two 

references must be established. One reference corresponds to 
the transmitted peak carrier level (100 percent of available car-
rier) and the other corresponds to zero (0 percent of available 
carrier). By establishing these two references and knowing that 
a standard NTSC video signal has an amplitude of 140 IRE 
units (40 IRE units from sync tip to blanking level, 100 IRE 
units from blanking-to-peak white and 160 IRE units from peak 
carrier-to-zero carrier) DOM can be easily determined by tak-
ing the ratio of the 100 IRE signal amplitude (measured from 
sync tip) with respect to the amplitude of the zero chop signal 
(measured from sync tip). 
A zero carrier reference cannot be transmitted from the 

modulator without causing severe system problems. Most pro-
fessional video demodulators have the ability to switch off the 
IF signal for a few microseconds during the vertical interval. 
This simulates a situation in which the transmitted signal is 100 
percent modulated. Figure 12 (page 29) shows the zero chop 
signal generated by an Scientific-Atlanta 6250 demodulator. 

To measure DOM: 

1) Tune or set the input converter of the video demodulator to 
the output frequency of modulator under test. 
2) Switch the demodulator's zero chop function on. 
3) If incidental carrier phase modulation is present, set the de-
modulator to envelopment detection. If not, synchronous detec-
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tion often gives more accurate results. 
4) Display the output of the video de-
modulator on a video waveform monitor 
or oscilloscope. If using an oscilloscope 
without 1 V triggering, use the TV set 
triggering circuit. 
5) By using a combination of the demod-
ulator's signal output level adjustment 
and the oscilloscope's vertical gain ad-
justments, set the amplitude of the video 
signal to 160 arbitrary units from sync 
tip-to-peak of zero chop pulse. Figure 13 
(page 29) illustrates this setup by show-
ing a portion of the vertical blanking in-
terval with an inserted zero chop signal. 
The 100 IRE signal identified in the illus-
tration is a portion of the VITS reference 
for the multiburst signal. DOM can be 
determined using the 100 IRE bar refer-
ence and zero chop signal as follows: 

c'/0 DOM = a/b x 100% 

Where: 
a = amplitude of the 100 IRE signal 
b = amplitude of the zero chop signal 

If VITS or a 100 IRE signal in not available, DOM can be 
measured using the amplitude of the sync pulse as follows: 

% DOM = 3.5 x c/b x 100% 

Where: 
c = amplitude of the sync pulse 
b = amplitude of the zero chop signal 
3.5 = ratio of peak-to-peak video (inclusive of sync) with respect 
to sync amplitude 

Calibrated video demodulator 
Video DOM also can be determined 

by using the calibrated video demodula-
tor technique. This method is primarily 
used when a zero chop demodulator is 
not available. It also is an excellent 
method for measuring DOM when using 
a VCR with a baseband video output. 
An advantage of using a VCR with a 
baseband video output is that it can 
double as an agile demodulator. 

As the method's name implies, the 
demodulator needs to be calibrated. 
Calibration is accomplished by the out-
put of the demodulator when supplying 
a known input signal. Once the output of 
the demodulator is calibrated, DOM can 
easily be determined by taking the ratio 
of the amplitudes of the unknown signal 
with respect to the calibrated signal. The 
calibrated input signal can either be 
from a video source and modulator 
pair or from a demodulator calibrator 
circuit. If using the video source and 
modulator pair, the modulator 
should be set to 87.5 percent DOM 
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using the spectrum analyzer method or zero chop method. 
If using the demodulator calibrator circuit, the output signal 

simulates a signal with 87.5 percent DOM. This is accomplished 
by attenuating the input carrier by 18.06 dB at the horizontal line 
rate. The attenuation level of 18.06 dB was derived from the fol-
lowing equation: 

Attenuation level (dB) = 20log[1-(°/0 DOM/100)] 

Where: 
% DOM = 87.5% •-• 

Figure 18: Audio deviation as a function of channel 
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WINNERS AT WORK. 

A round the 
world, people are 

watching 

winners cross 

the finish line by way of 

world-wide television. Most 

never give a thought to whether 

the all-important signal will be interrupted at a critical mo-

ment. Cable operators are also taking uninterrupted cable 

signal operation for 

granted. Why is ev- We've never compromised 

eryone so relaxed 

when not only the 

race, but millions of 

dollars of revenue are 

on the line? Because, 
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for unmatched reliability in North America. With five 

times as many standby power installations as the nearest 

competitor and three times more installations than all corn-

on materials, never sacri-

ficed manufacturing quality, 

never designed features that 

look exciting but don't deliver 

petitors combined, Alpha's 

reputation has spread 

around the globe. Cable 

systems in Europe, the 

Middle East and even Japan 

and other Pacific Rim countries, 

are relying on Alpha Technologies. 

Viewers and operators alike should take cable signal 

reliability for granted. That has been Alpha's goal for 

nearly two decades. Every resource and talent in the com-

pany is dedicated toward that simple goal. Engineering, 

design, manufacturing, and customer service—are all con-

centrated on defining reliability in cable signal delivery. 

Because when the champion climbs the podium and 

accepts the award with the whole world watching, the 

cable operator who supplied that signal is also a winner. 

And Alpha is very proud to be a vital part of that winning 

team. After all, Alpha's here to back you up! 

Alpha Technologies-
3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936 
5700 Sidley Street, Burnaby, B.C. V5J 5E5 Tel: (604) 430-1476 FAX (604) 430-8908 
Sales and service offices also in the U.K., Germany and the Middle East 

OUTPUT POWER RANGE 

4A 8A 8A 10A 12A 14A 18A 18A ZOA 

AP Series 

AP Series 

FP Series 

APC Series 

APP Series 

Alpha's family of products provides a full range 
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Figure 19: Peak audio deviation displayed 
on an oscilloscope having no X-deflection 

To measure DOM: 
1) Configure the test setup as shown in Figure 14 on page 29. 
2) If using the demodulator calibrator circuit, verify that there is 
no video modulation on the output from the Ch. 3 modulator. 
3) If using the video generator and modulator pair, verify that 
the modulator is calibrated to 87.5 percent DOM. 
4) To minimize the effects of incidental carrier phase modula-
tion distortion, set the demodulator to envelopment detection if 
necessary (though you may not get a choice). 

5) Display the output of the video demodulator on a video 
waveform monitor or oscilloscope. If using an oscilloscope 
without N triggering, use the TV triggering circuit. 
6) For maximum accuracy, adjust the oscilloscope's gain con-
trol for maximum displayable peak-to-peak signal. 
7) Measure and record the peak-to-peak amplitude of the dis-
played signal. The amplitude of this signal represents this mod-
ulator's output amplitude for a signal with 87.5 percent DOM. 
8) Remove the demodulator calibrator. 
9) Tune the modulator to the output frequency of modulator 
test. 
10) Adjust the oscilloscope's delayed trigger control to 
view the 100 IRE pulse located in the vertical interval test 
signal. 
11) After measuring the amplitude of the 100 IRE pulse 
(V 100 IRE peak-to-peak)' 1 DOM can be determined as follows: 

% DOM = [87.5 x V1p.p1] / V(ca, p.p) 

12) Similar to the spectrum analyzer method and zero chop 
method, if a 100 IRE pulse is not available, DOM can be deter-
mined by measuring the amplitude of the sync pulses. The fol-
lowing equation is used: 

% DOM = 3.5 x 87.5 x - (0 IRE p-p) V (cal pp)] 

Vertical blanking interval problems 
The only video signals that are permitted to descend 

below blanking, 0 IRE, are the color burst and synchro-
nizing pulses. Some dark colors also may cause the 
color subcarrier to go below 0 IRE during active video. All 
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other signals descending below blanking are improper and 
may cause trouble. 

As previously mentioned, if any portion of the video signal 
were to cause grief, it would likely be the vertical interval. 
Unfortunately, one cable system demonstrated several good 
examples of illegal video. Figure 15 on page 30 shows a 
good example of a problem seen in the vertical interval in 
which the vertical interval blanking signals are descending 
below normal blanking level. Notice the nearly 20 IRE of 
blanking droop starting immediately after the post equalizing 
interval. This descent exponentially decreases to 0 IRE after 
about 10 lines. 

Notice also that the sync pulses after this period, begin-
ning at about Line 17, are raised. Problems of this type may 
not be noticed during casual TV viewing. However, descend-
ing vertical blanking could manifest itself in professional and 
consumer equipment that relies on the integrity of the verti-
cal interval. The most likely cause of the problem is a defect 
in baseband equipment. In one case it was traced to a de-
fective VITS generator at the uplink and in another case it 
was due to a defective character generator at the headend. 

Another problem seen in the vertical interval was the shift-
ing of many line of sync. Here the pre-equalizing, vertical 
sync pulse and post-equalizing intervals were shifted above 
the horizontal sync pulses by 10 IRE. Figure 16 (page 30) 
shows an example of sync shifting. A problem of this nature 
also has the potential of causing problems with vertical sync 
separators in VCRs, TV sets, and closed-caption equipment. 
It was again traced to a defective character generator at the 
headend. Also notice the extremely high chroma. This chan-
nel had lots of problems! 

Sync compression 
Sync compression is a common problem with lower cost and 

consumer equipment and can manifest itself as unstable sync 
on some TV sets, poor character generator performance and 
poor videotape results. The FCC specifies that the amplitude of 
synchronizing pulses should be 40 IRE. Anything less than 40 
IRE is considered to be compressed. Sync compression is 
measured by taking the ratio of blanking-to-peak white, divided 
by blanking-to-sync tip. This ratio should equal 2.5. 

Figure 17 on page 32 illustrates sync compression. The 
easiest way to check this is to adjust the vertical position and 
gain on your oscilloscope until the blanking interval is two divi-
sions from the bottom and the peak white is seven divisions 
from the bottom. If the sync is not compressed, the sync tips 
will be on the bottom graticule as shown. Compression will re-
sult in higher sync tips. 

One source of sync compression is the headend modulator. 
Compression in the modulator could be a result of poor clamp-
ing or output amplifier non-linearity. Another less controllable 
source of sync compression is from local UHF and VHF trans-
mitters. The high output power from these transmitters has 
been known to compress sync pulses. 
We encountered one such example a few months ago, at a 

UHF PBS affiliate. A call to the station's engineer indicated that 
he was operating on one klystron rather than the three normal-
ly used. The station was installing a new transmitter and he 
couldn't get replacement klystrons for the month until the new 
transmitter was ready. He was amazed that we weren't mea-
suring even more severe problems! If your headend is pro-
cessing a signal with sync compression, there is nothing to be 
done short of correcting this problem at the transmitter. If con-
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Figure 20: Time elapsed oscillograph tracing 
of deviation 

veiling to baseband then remodulating, a video processor 
should do the trick. 

Descending characters 
Most headends today have the capability of inserting on-

screen characters on some channels. For example, The 
Weather Channel allows local cable operators the option of in-
serting local weather forecasts and current conditions using 
on-screen characters. The problem with overlaying locally in-
serted on-screen characters is that the incoming video signal 
level may not match the inserted on-screen character levels. 
One manifestation is that the black level boarding the charac-
ters will drop below the input video's black level. When this oc-
curs, video equipment that relies on sync pulses becomes con-
fused when it sees additional pulses dropping below the black 
level. Fortunately, this problem is usually easily corrected by 
monitoring the video signal at the baseband input to the modu-
lator while making the appropriate adjustments to the on-
screen inserting equipment. 

Audio deviation 
Similar to video DOM, headend audio deviation is not one of 

the proposed operational standards. However, inconsistent de-
viation is the source of many subscriber frustrations and com-
plaints. Deviation is a measure of the loudness of a signal. 

Figure 18 (page 32) shows the relative detected audio lev-
els measured on one cable system. The relative audio devia-
tion was computed by first measuring the detected audio level 
on all channels using a VCR's VU meter. (By the way, VU 
stands for volume units, not "view" or some of the other 
strange terminology sometimes applied.) Since typical audio 
programs vary in level the average meter reading of the chan-
nel being measured was recorded. After recording all chan-
nels, the average reading of all channels was determined. This 
average was then used as a reference to compute the relative 
audio deviation on each channel. The horizontal line on Figure 
18 indicates the average level of the three network stations. 

Notice the wide variation in relative audio deviation across 
the 50 channels measured. This type of variation can become 
annoying when scanning the dial. Subscribers are frequently 
adjusting the TV set or converter volume control for the desired 
audio level. Today's TV viewers have become more discrimi-

nating to audio quality. CD players, hi-fi VCRs, BTSC stereo 
and digital music on cable have sensitized many subscribers to 
high-quality audio. Therefore, it is imperative that cable opera-
tors maintain high-quality audio throughout the headend. 

Audio levels can be evaluated several ways: average, peak, 
peak factor and loudness. Average refers to averaging the am-
plitude of the audio signal over a period of time (RMS). This is 
usually accomplished with the use of a vu meter. 

Peak is an instantaneous measurement of the audio sig-
nal's peak amplitude. A peak program meter is usually used to 
make this measurement. However, an oscilloscope also can 
be used with adequate accuracy. Figure 19 on page 34 shows 
a sample of audio metering using an oscilloscope with the 
sweep speed set to XY and no deflection horizontally. 

The meter is first calibrated by connecting it to the output of 
a demodulator tuned directly to an off-air signal. Broadcasters 
are usually pretty good about maintaining the correct peak de-
viation, so you can use a broadcast signal to calibrate your 
modulation indicator if you have nothing better available. 

Peak factor refers to the ratio between the peak voltage and 
the RMS voltage in an audio signal. Measuring peak factor re-
quires a specialized piece of equipment called an audio devia-
tion meter. (For more details see "How To Measure It, Set It 
Right, And Keep It That Way" by Frank F. McClatchie in the 
NCTA 1988 Technical Proceedings.) 

The final method of monitoring deviation is loudness mea-
surement. The human ear's ability to sense loudness is very 
similar to measuring the RMS value of an audio signal. This is 
true because the human ear perceives loudness as a power-
derived factor. Unfortunately, the human ear's poor loudness 
memory makes it very difficult to set deviation accurately. 

As previously mentioned, an oscilloscope can be used to 
balance the audio deviation in a headend. Basically, this is 
done by monitoring the demodulated audio signal using an os-
cilloscope with its horizontal sweep set to 500 ms or higher. 
The vertical trace, similar to the one shown in Figure 19, 
sweeping across the oscilloscope is the audio signal. The 
peak-to-peak excursions represents peak-to-peak deviation. 
Figure 20 shows deviation vs. time for about 3 seconds of 
audio. The audio deviation on all channels can now be set to 
some predetermined reference peak level. Since off-air net-
work channels usually have their volume levels carefully moni-
tored, they should be used to establish this reference. 

Using an oscilloscope calibrated against a local broadcaster 
may not be the perfect method to set deviation, but is a lot bet-
ter than what some systems are doing now. The peak flasher 
on many modulators also may be used, but is really intended 
more as an alarm to indicate that the legal deviation is being 
exceeded. 

The NCTA Engineering Committee is painfully aware of 
many subscriber complaints of poor audio consistency and is 
working with program suppliers to do something about it. (This 
information was obtained from Ned Mountain of Wegener.) It is 
hoped that by this fall a reference tone will be transmitted once 
a week from one or more program suppliers, which will allow 
you to set deviation on all modulators supplied from VideoCi-
pher decoders. We urge you to take advantage of this test 
tone. CT 

The authors wish to acknowledge the help of the few cable 
systems who unwittingly provided a plethora of examples of 
what not to do, for us to write about. Brenda Roberts construct-
ed and tested the circuits shown and took many of the pho-
tographs. 
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1 GHz potential 
upgrades 
(Continued from page 18) 

their "1 GHz" locations, the amplifier 
modules installed are lower cost, 550 
MHz power doubled technology using 
fewer hybrids. 

In order to upgrade this plant to 1 
GHz active, it will be necessary to in-
stall the additional laser transmitters 
and receivers for the 550-1,000 MHz 
band. The low-cost 550 MHz amplifier 
modules will be replaced with 1 GHz, 
multiple active output modules. No 
other changes would be needed. 
• Almost 1 GHz ready 550 MHz 

plant — In this approach, the plant is 
initially designed at 1 GHz. This could 
be a fairly rough design, the purpose 
being to establish the 1 GHz node lo-
cations and service areas. The ex-
press cable requirements also would 
be determined. The coaxial plant 
would be redesigned at 550 MHz, 
using multiple output, high-perfor-
mance 550 MHz amplifiers. This ap-
proach yields short amplifier cascades 
(typically only two amps in cascade) 
and a low per-mile amplifier count 

(2.5-3 amps per mile) by taking ad-
vantage of the express cable required 
for the 1 GHz coaxial design. 

In the actual upgrade process, the 
fiber, fiber equipment and express 
cable would be installed as called for 
in the 1 GHz design, similar to the 
previous case. The difference is that 
amplifier usage and location, as well 
as tap output levels, are optimized 
solely for 550 MHz operation. This 
yields the low amplifier usage at 550 
MHz as compared to the final 1 GHz 
amplifier requirements. 

In order to subsequently upgrade 
the plant to 1 GHz active in the future, 
amplifiers will have to be added (and 
the existing 550 MHz modules re-
placed). Some feeder rework will be 
required. In order to accomplish this in 
the most cost-effective manner, re-
versible tap face plates would be 
needed to eliminate tap resplicing. 
The 550-1,000 MHz optical equipment 
also would have to be added. 
• Low-cost 550 MHz in a 1 GHz 

service area — In this scenario the 
fiber is installed, and the node loca-
tions are chosen to yield the 1 GHz 
service area. In addition to deferring 
the purchase of the 550-1.000 MHz 

sAyelis TO NIS 
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EQUIPMENT & CABLE 

24 HOURS A DAY, 7 DAYS A WEEK, 
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CATV SYSTEMS AND SUPPLIES 1-800-338-9292 

MEMBER SCTE 

laser transmitter and detector mod-
ules, the optical nodes installed might 
be low-cost, single detector models 
(equipped, however, with return laser 
transmitters) that would need to be re-
placed by a full-size, full-featured 
node at the time of an eventual 1 GHz 
upgrade. 

For the coaxial portion of the plant, 
the primary objective is to upgrade the 
coax in the most cost-effective man-
ner possible to satisfy the immediate 
bandwidth requirement (e.g., 550 or 
450 MHz). The majority of the express 
cable that would be required in the 1 
GHz upgrade would be deferred un-
less it was cost-justified today as part 
of the 550 MHz upgrade. The feeder 
system would likely require additional 
line extenders and tap face plates 
would be swapped to the degree pos-
sible. If new taps were required, 1 
GHz reversible taps would be a desir-
able option, unless that feature im-
posed a cost premium. Tap levels in 
this design focus on only today's 
needs. 

Potential issues 
affect the options 

Three major factors exist that may 
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have positive or negative effects on 
the different upgrade strategies: 

1) Digital video compression. With 
the anticipated reduced carrier-to-noise 
ratio (C/N) needs for digital signals 
comes the opportunity to transport 
these signals in the plant at a lower 
level than their analog companions. If 
the bandwidth above 550 MHz was 
dedicated for this purpose, there may 
be an "effective" gain in amplifier distor-
tion performance. The use of digital 
video compression also may lead to 
lower amplifier usage rates through 
lower tap output levels, again due to 
the digital carrier noise immunity. 

2) Consumer interface issues. How 
the TV signals will be treated from tap 
to TV set also may have a significant 
bearing on tap output levels and ampli-
fier usage rates. If a strategy to deploy 
devices such as the point of entry 
(POE) or drop amps for multiple outlets 
were adopted prior to future upgrade, 
tap output level requirements might be 
reduced by as much as 6-8 dB as com-
pared to those required in conventional 
approaches. This would have signifi-
cant impact on the 1 GHz amplifier 
usage and, therefore, on plant upgrade 
cost. 

"The key to a cost-
effective upgrade to 
1 GHz in the future is 
to design small coax-
ial service areas 
around the node 
today as part of the 
550 MHz upgrade." 

3) Performance specification evolu-
tion. Performance improvements in 1 
GHz amplifiers are likely to follow 
trends similar to that the industry has 
previously experienced in amplifier de-
velopment. Some of the upgrade 
strategies outlined require an estima-
tion of what amplifier performance will 
be available at the time when the 1 
GHz upgrade might occur. 

The time value of money affects the 
merits of each upgrade approach. 
Since the timing of the 550-1,000 MHz 
upgrade is unknown at this point in the 
analysis process, this issue will be ad-
dressed later. 
A discussion on the strengths of 

each upgrade strategy and the effect of 

the previously mentioned issues follows. 
The 1 GHz active approach should 

produce the lowest total project cost 
since the upgrade labor occurs only 
once and there are no materials to be 
salvaged. However, this approach re-
quires the largest capital expenditure 
today. Since the system would be de-
signed based on today's 1 GHz amplifi-
er specifications with conventional tap 
output levels, the electronics cost will 
be slightly higher than if the project 
were to start three to five years from 
now. 

In the 1 GHz ready 550 MHz active 
scenario, cost savings are possible as 
compared to the previous case since 
the amplifiers contain 550 MHz mod-
ules, which cost less than the 1 GHz 
units. Deferred expenditures include 
the cost of the 550-1,000 MHz laser 
transmitter and detector modules. The 
cost to upgrade the 550 MHz plant to 1 
GHz is driven by the amplifier module 
and optical equipment costs. The addi-
tional labor cost for the future upgrade 
is minimal since it involves only amplifi-
er module replacement. 

Today's downside with this ap-
proach concerns the total number of 
amplifiers in the system. Since there is 
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At last, 
a full-function 
hand-held 
signal level meter. 
This is the one you've been waiting 
for. Only new WindowLiteTM gives 
you full spectrum awareness, 
advanced technology, ease of use 
and reliability.., in an affordable 
hand-held field diagnostic device. 

Lite in weight. Heavy on 
performance. 
WindowLite lets you examine your 
system at any level of detail. Its high-
resolution LCD shows bar graphs of 
amplitude and digital display of hum 
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Because it's a full spectrum display, 
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WindowLite to go right to favorite 
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WindowLite is auto-scaling and 

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

source for precise calibration. 
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Lite on your budget. 
Best of all, WindowLite costs less 
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and labor warranty. 
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a 550 MHz amplifier installed at each of 
the 1 GHz locations, the amplifier count 
is higher today than absolutely neces-
sary for an operational 550 MHz system. 
Some cost savings have been obtained 
since the 550 MHz amplifier perfor-
mance requirements are low, given the 
1 GHz spacing and operational levels. 

By planning for a "drop-in" upgrade 
to reach 1 GHz, the ability to reduce 1 
GHz amplifier usage through improved 
performance or lower tap output levels 
will be limited, unless the cost and dis-
ruption of amplifier relocation is under-
taken. 

The downside to the almost 1 GHz 
ready 550 MHz plant is that this up-
grade strategy costs only marginally 
less than the previous case. The sav-
ings stem from very low amplifier usage 
rates at 550 MHz. The future upgrade 
cost will be higher than in the previous 
case since some amplifiers will need to 
be relocated and most of the tap face 
plates will need to be juggled. Some 
minor feeder resplicing also would be 
required. However, this approach pro-
vides an attractive option if the subse-
quent upgrade will not occur for "many" 
years, since there would be fewer am-
plifiers to maintain as compared to 
nearly any other approach. Given only 
two amplifiers in cascade and the ex-
press cable concept, system reliability 
should be excellent. Also, this ap-
proach may allow lower 1 GHz amplifi-
er counts since the location of the 1 
GHz amplifiers are not fixed today, 
hence a future design could take ad-
vantage of improved amplifier perfor-
mance. If lower tap output levels are 
possible in the future (due to digital 
compression or POE type interface at 
the home), this also will tend to reduce 
the 1 GHz amplifier count per mile. 

In the case of the low-cost 550 MHz 
in a 1 GHz service area, cost savings 
result from performing the minimum 
amount of changes in the feeder net-
work today. However, the future up-
grade cost will be the highest of the op-
tions discussed in this article since little 
is being done to the feeder today. (In 
the future, taps may need to be re-
spliced, amplifiers added and express 
cable installed.) This approach may be 
quite competitive with any other 550 
MHz upgrade approach, since the 
small 1 GHz service area allows better 
amplifier usage rates as a result of 
short amplifier cascades. 

Evaluating the upgrade options 
Once the costs for each approach 

have been developed, it is interesting 
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While retaining the excellent features of the acclaimed 370, CADCO engineers 
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The CADCO 375 Demodulator and an agile CADCO 36OHL may be used as a 
spare UHF and VHF Processor. 

CADCO is simply the most user friendly, advanced-technology frequency agile 
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to take three of the four scenarios one 
step further. In order to get a complete 
picture of the total cost to upgrade the 
plant from the 300 MHz (or 330 MHz) 
today through 550 MHz and finally to 1 
GHz, it is necessary to estimate the 
cost of upgrading the plant from 550 
MHz to the 1 GHz bandwidth. While 
this is an easy exercise for the 1 GHz 
ready case, since only amplifier mod-
ules need be swapped and additional 
(550-1,000 MHz) optical equipment 
added, the process is slightly more dif-
ficult for the almost 1 GHz ready 550 
MHz approach and any low-cost 550 
MHz approach. 

In order that senior management 
can appreciate the complete picture, 
and apply the time value of money to 
the cost estimates provided, a spread-
sheet is created that shows the follow-
ing data for each upgrade approach: 

• Today's upgrade cost 
(The upgrade to 550 MHz.) 

• The future upgrade cost 
(The upgrade from 550 MHz to 1 
GHz.) 

• The sum of the above 
(This represents the total cost to get 
from 300 MHz to 1 GHz.) 

• Salvage value or write-off of material 
(This assumes that the 550 MHz to 1 
GHz upgrade occurs before the equip-
ment, mainly amplifiers, is fully depre-
ciated. Hence, unless this 550 MHz 
equipment can be reused elsewhere in 
the company or sold at, or above, its 
depreciated book value, there will be 
an associated write-off to add to the 
total project cost.) 

Summary 
If the possibility of 1 GHz is in your 

future plans, one of these strategies 
may be worth considering. Ranking 
each strategy based on its cost and 
merits can be difficult until the timing of 
a subsequent 550 to 1,000 MHz up-
grade is known. Any one of the ap-
proaches discussed will preserve the 
possibility of 1 GHz without the need 
to severely modify the fiber architec-
ture deployed as part of the 550 MHz 
upgrade. This should minimize future 
plant disruption and upgrade cost at 
the time of the 1 GHz upgrade. The 
low-cost 550 MHz in a 1 GHz service 
area may be very cost-competitive 
with the lowest cost 550 MHz available 
today. CT 
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Figure 3: Active output 1 GHz amplifier 
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The steps to 150+ channels 
(Continued from page 21) 

plication of the neutral networking design principles and the 
superdistribution architecture will ensure that an easy up-
grade to 1 GHz can be achieved without the need to rebuild 
or upgrade again. The beauty of a neutral networking design 
(besides its low total system cost) is that no additional cable 
has to be added to increase the amount of subscriber seg-
mentation by adding more fiber receivers. Only amplifiers 
are turned around in the neutral network when fiber is 
added. When the superdistribution feeder is upgraded to 1 
GHz, only the amplifier modules are upgraded. 

Today there is one operating 1 GHz system. Time Warn-
er Cable has upgraded a portion of its Queens, N.Y., cable 
system to 1 GHz and is carrying 150 channels!' A 40-chan-
nel near-video-on-demand package is being marketed, as 
well as significant amounts of special interest programming 
and multiplexed pay channels. Viacom in Castro Valley, 
Calif., is rebuilding a portion of its system to 1 GHz for mar-
keting testing. The rest of the system is being designed for 

DISTRIBUTION 
EQUIPMENT 

REPAIRS 
$19.95 LABOR 

PRICE INCLUDES 
*ALL DISTRIBUTION TESTS 
*COMPOSITE TRIPLE BEAT 
*CARRIER TO NOISE 
*CROSS MODULATION 
*PRINTOUT ATTACHED TO EACH MODULE 
*QUICK TURNAROUND 
*POWER SUPPLIES 
•AGC/ASC MODULES 
•POWER DOUBLING. FEED FORWARDING 
REPAIRS EXTRA 

CALL FOR DETAILS! 

800-346-3083 
Fax: 219-259-7192 

pm Midwest 
41kao CATV Engineering 

Jim Wiseman-President 
Mishawaka, IN. 

Member of the SL1E 

Repairing CATV equipment since 1978 

future upgrade to 1 GHz using superdistribution. Time Warn-
er's Rochester, N.Y., system is being designed for upgrade 
to 1 GHz using superdistribution. Adelphia is using both 
neutral networking and superdistribution in the design of its 
upgrades and rebuilds (all of Adelphia's designs are capable 
of upgrade to 1 GHz). Rogers in Canada has designed its 
feeder plant with the superdistribution architecture for up-
grade to 1 GHz. 

The future holds a lot for 1 GHz systems. Improved RF 
amplifier hybrids for more effective amplifier and system de-
signs are being pursued. To-the-home compression technol-
ogy is being developed; when available, it will provide the 
ability to deliver hundreds of channels to the home in a 1 
GHz system. More systems will build 1 GHz and 1 GHz 
ready plant. The marketing studies in Queens (which have 
already exceeded expectations) will confirm the income po-
tential of systems with 150+ channels. CT 
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Why Budco CATV Flags 
Are Your Best Buy. 

1. Budco CATV flags last longer. 

Flags are designed to beat the elements and 
stay firmly attached to their wire or plastic staff. 

2. Budco CATV flags stay brighter. 

Fade-resistant, brightly colored plastic means 
high visibility. 

3. Budco CAN flags are versatile. 
Two sizes, two types of staff material and available 
custom printing mean your Budco CATV flags will 
always be perfect for the job. You can mark your 
whole plant with them. 
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Call our toll-free, on-line customer service 
department for a price quote. In most cases, 
we'll ship your order within 48 hours. 
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Upgrades 
(Continued from page 22) 

turn loss illustrates only subtle 
changes that worsen at the desired 
bandwidth, you may find this accept-
able. What you will be looking for is 
more dramatic changes. Imperfec-
tions will indeed stand out with this 
more sensitive method of testing. In 
other words, become intimate with 
your testing, analysis and interpreta-
tions based on your skills. Be assured 
that a "high loss" span tested in this 
fashion will stand out immediately. 
Armed with this data, you should be 
able to pen an estimate of total coaxi-
al replacement for the system based 
on the test failure percentage. 

Trunk redesign 
Most systems have data sheets for 

every trunk station. This information 
can give you the comparison to your 
as-built prints with reference to exist-
ing span losses. The age-old formula 
to calculate higher bandwidth can be 
a valid guideline to estimate losses, 
but it cannot always be depended on. 
There are circumstances such as di-
electric effect at higher frequencies 

and other phenomena that may in-
crease the loss slightly more than the 
linear formula accounts for. If the 
cable system is relatively new, per-
haps the coax manufacturer can give 
you more accurate data, depending 
on the frequency reach. If no other in-
formation is available, add another 
test to the coaxial determination test-
ing (such as injection of a known am-
plitude carrier at the high frequency) 
and measure the level at the other 
end of the span. It is sometimes ad-
visable to consider a factor of 3 per-
cent additional loss. 

Whatever the end result, the trunk 
span losses should be as equal as 
possible, including flat losses. There 
are those spans that will compute as 
significantly longer than average at 
the desired bandwidth. These should 
be included in the plan for replace-
ment rather than moving stations. 
Overlash using a lower loss or larger 
trunk coax is often the most efficient 
remedy for an overstretched span. 

Distribution redesign 
Upgrading a trunk system is some-

times the easiest part of a system up-
grade. With the lowest ratio of pas-

sive losses (power couplers and di-
rectional couplers) and relatively good 
condition cable, all we have to consid-
er is higher operating outputs, gain 
and slope factors. This falls in with 
our considerations in the trunk ampli-
fier itself. In the case of the distribu-
tion system, much more is to be con-
sidered, such as higher (insertion) flat 
losses and more limited amplifier out-
put levels. 

Along with the rest of the passives 
in the system, a sampling of the direc-
tional taps should be bench swept for 
return loss, as well as frequency re-
sponse to the desire bandwidth. As-
suming the passives are acceptable, 
the insertion losses found when 
sweeping should be recorded and 
used for the redesign. 

There are so many different situa-
tions out there, that to attempt to de-
fine a set method of feeder redesign 
would be quite impossible in one or 
even two articles. One tip on the most 
common 300 MHz built systems: rais-
ing bridger and line extender levels 
much more than 1 dB is nearly disas-
trous to distortions. Applying an old 
design principal of "lash back" to our 
design might help reach the first and 

No, WC Never Sold Crystilladiote 1.1 
mReceivers. 

But the early crystal set on the left does show just how 
far broadcasting has come in only a few decades. Compared to 

today's high-tech DX satellite receiver, the crystal set is positively primitive. 
Since 1952, TVC Incorporated has provided the latest innovations in cable technology and 

equipment to the CATV industry. We thank you, our customers, for helping us grow into the 
nationwide company that we are today. 
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East: TVC Supply—Hershey, PA (717) 533-4982 1-800-233-2147 
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A New 
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AGILE Family 

IRD-2001 
Rack Miser 
Only 1.75" 
High. 

• Only 1.75" high to conserve rack space 

• Rock solid 100 KHz PLL tuning accuracy 

• Dual down-converter circuitry 

• 70 MHz IF loop for insertion of TI filters 

• Textbook video quality 

Commercial grade, frequency agile, 
C/KU-Band satellite receiver and 
Commercial Videocipher' Descrambler 
now available from Blonder Tongue in 
a low profile, 1.75" high, rack mount 

unit. PLL tuning gives easy access to 
C/KU-Bands and all scrambled cable 
programming. Optional IF bandwidth 
and a second agile broadcast quality 
demodulator are available. 
Available Now. Call 908-679-4000 
for further information. 
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The Standard of Qualay 
In TV SIgnal DIstributIon 
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second line extender with slightly 
more signal. That coupled with higher 
gain possibilities in reprogramming 
the modules can certainly make this 
happen. The trick to this is overlash-
ing a larger (0.625) coax at the last 
three spans before the first, and sec-
ond if necessary, line extenders. 
Make this a tapless run to the exten-
der module. With a directional coupler 
on the line extender output, resplice 
the existing spans the opposite direc-
tion with either the same values or 
higher value taps as the design calls 
for. Usually, the first line extender is 
found to be closer spaced to the 
bridger. The "lash back" may allow 
you to move the first line extender 
one span closer to the second. (See 
Figure 1 on page 22.) Again, since 
there are so many design configura-
tions in existence, and for the pur-
pose of illustration, no calculations 
are offered. 

Upgrading the amplifiers 
Of all the bits and pieces of the 

coaxial system, the amplifier is truly 
the star performer. If the upgrade ef-
fort is now emerging toward reality, 
then this phase is the most cautious 

and detailed. Because of lengthy cas-
cades, even if fiber nodes are in-
stalled to break them up, careful 
thought must be applied to noise and 
distortions. In the case of the CAN ar-
chitecture, cascades are broken down 
into RF-switched cascades of a hand-
ful of trunk/bridger stations. Along 
with the reliability of the AM fiber 
come more difficult carrier-to-noise 
and composite distortions to work 
with. 

Regardless of whether you are 
going to use drop-in modules or 
"rechip" the existing ones, the resul-
tant coaxial redesign must apply di-
rectly to the new design configuration 
of the amplifier in order for it to work 
properly. If the average trunk span is 
to become, for example, 26 dB from 
the original 21 dB due to the higher 
bandwidth, then the amplifier will 
have to have a resultant operational 
gain for the cable span, including 
equalizer and other station losses. 
There must still be some gain left 
over for an AGC amplifier (for exam-
ple, 2 dB) so that all temperature vari-
ations can be accommodated by this 
circuitry. Feedforward technology 
seems to be quickly called for. How-

ever, newer generation hybrids may 
enable you to achieve close to similar 
results with a much lower percentage 
of added power supplies. 

For this article, let's examine this 
as a reprogram effort since the re-
placement module manufacturers 
most likely have addressed many of 
the historical problems. 

Due to the emergence of fifth-gen-
eration hybrids, we now have avail-
able specification improvements 
never before thought possible. Re-
gardless of the bandwidth goal, you 
should consider using 550 MHz hy-
brids to rechip your amplifiers. The 
benefits are: 

1) Much improved distortions over 
previous generations, even in similar 
channel loading situations. (Fifth-gen-
eration 550 MHz hybrids loaded with 
60 channels at 450 MHz exhibit a 2 
dB improvement in composite triple 
beat over the 450 MHz hybrids.) 

2) Improved noise figure for input 
hybrids, as much as 3 dB. (See Fig-
ure 2 on page 54.) 

3) More ruggedized hybrid con-
struction for reliability and longer life-
time. 

If the original spacing was conser-

Rom 1952 to 
Milenium 2000 

41:S 

There was nothing fancy about the old-style pressure tap but it was a work horse of the industry 
in the early years of CATV. By comparison, today's Milenium 2000 from Antronix is vastly more 
sophisticated. It not only allows multi-taps but also provides superior control of signal strength, all 
in a reliable compact unit that includes the patented Antronix CamPort». 

Since 1952, TVC has been a purveyor of the finest cable equipment from top quality manufacturers, 
such as Antronix. We look forward to serving 
your cable equipment needs through the end of 
the decade and into the next century. 
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MAKE THE RIGHT CHOICE. 

Quality Cabletek moldings and 
connectors ensure a professional 
installation every time. Cabletek's 
value and service meet your spe-
cialized needs. Durable, depend-
able and attractive in exterior or 
interior installations. 
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Protect Your 
Inalienable 
Rights 

8 deeen With most systems, to find where 
your fiber optic cable is damaged, 
you have to "Walk the Line-, 
covering miles of cable to locate 
the damage site. Some would 
consider this "Cruel and Unusual 
Punishment". Now, with ALT's 
5100 Long Range Fault Locator. 
you can locate cable damage from a 
distance of up to 60 miles in less than 
a minute. The 5100 can tell you the size and location of any damage to 
the outer cable. With the 5100, you will know where your cable is 
damaged without the pain of "Walking the Line". For more information, 
call, write, or fax: Am% 
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Automated 
Light 
Technologies, Inc. 
562 Captain Neville Dr., Waterbury, CT 01675 
800-648-8871, 203-757-4200, Fax 203-757-4204 

NICE SPLICE! 
Aurora Instruments. Inc. of Blue Bell. PA is the manu-
facturer of Orionics fusion splicers, local alignment sys-
tems, hand held cleavers and splicing accessories. The 
Orionics Model FW-310. portable. fully automated fu-
sion splicer with pigtailing capability provides the user 
with reliable, low loss single and multimode splices 
anywhere! 

ORIONICS 
AURORA INSTRUMENTS, INC. 

Dublin Hall, Ste. 402 • 1777 Sentry Parkway West 
Blue Bell, PA 19422 

Phone: 215-646-4636 • Fax: 215-646-4781 

vative so that the newer losses would result in a modest 
increase in trunk levels, the lower noise hybrid installed 
will allow lower level input. This allowance can be calculat-
ed as an addition to the power doubled effect. That is, if an 
amplifier is modified to power doubling and nets a 5 dB im-

Figure 2: Hybrid noise figure 
generation comparison 
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Figure 3: Distortion improvements at 400 MHz 
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provement in composite triple beat 
while operated at the same level, then 
depending on the additional channel 
loading, the slightly lowered input level 
allowed could be considered the in-
crease in output we didn't need. In 
other words, we derated the trunk by 
lowering the noise figure. Although this 
may be rarely possible, it is a card to 
kept in your pocket. 

While extending the bandwidth of 
the amplifier, certain other compo-
nents also will be closely scrutinized. 
Most 300 MHz amplifiers or their asso-
ciated connector chassis have AC 
chokes that may create immediate lim-
itations in bandwidth. This is due to 
impedance changes or exhibiting self-
resonances at the higher frequencies. 
Higher frequency versions of these fer-
rite chokes are available that do not 
necessarily require more physical 
space than the ones originally in-
stalled. In addition, the AC diplex ca-
pacitor used in combination with the 
choke is there to prevent any RF not 
blocked by the choke from entering the 
power pack. Because many older de-
signs did not allow a high enough 
working voltage, these capacitors 
should be replaced with a 500 volt 

"QUALITY DOESN'T 
COST MORE!" 
THE JDI MULTIFEED 

Choose the multifeed that offers unsurpassed quality, value and reliability. 

• Receive up to 4 satellites 
with your existing dish 
• Uses scalar rings to better 
illuminate the dish 
• Corrosion resistant alminum 
construction 

• Stainless steel hardware 
• Pre-cut galvanized mounting 

struts included 
• Easy to install and adjust 

THE STANDARD OF EXCELLENCE 

Call (616) 893-0764 for more information 

JDI Manufacturing 
5141 South Shore Drive 
Whitehall, MI 49461 

Phone/FAX: (616) 893-0764 

• 

Cost-effective Rito Optical Fiber Converters. 
Performance matched to your needs. 

1-800-777-2259 

CABLE 5730 East Otero Avenue 
PRODUCTS W Englewood, Colorado 80112 

A CBI.% HOLDINGS. INC COMPANY 
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See us at the Eastern Show, Booth 232. Reader Service Number 53 

"What may have ap-
peared to be eroded 
was actually a coaxi-
al plant in need of a 
little polishing of the 
electronics and a lit-
tle loving care." 

type. This will add greatly to the life of 
the module. 

With higher operating levels in 
mind, perhaps the power doubled con-
figuration is selected. This output hy-
brid also is much improved from earlier 
generations. (See Figure 3.) Among 
the other "super" hybrids is the new 36 
dB power doubled hybrids that now 
enables us to upgrade most line exten-
ders and single hybrid bridgers. Cau-
tions to observe: 

1) All hybrids used when repro-
gramming an amplifier should always 
be tested for all distortions and noise 
performance. 

2) Bandwidth-limiting circuitry (such 
as the slope network in any amplifier) 
also plays a large part in the interstage 
as well as in the overall impedance of 
the amplifier. Bench technicians 
should attempt to reconstruct such cir-
cuitry only after adequate training is 
received. 

3) If an outside facility is used to 
perform modifications to your equip-
ment, make sure that this facility has a 
modern and full complement of neces-
sary test equipment on hand. This 
should include distortion analyzers, 
multicarrier generators, spectrum ana-
lyzers, etc. Not only do the hybrids 
have to be tested, but the final product 
as well. 

4) Certain amplifiers, due to existing 
design and component geography, will 
not perform well at higher frequencies. 
Although there are not many out there 
today, it is good practice to check and 
verify that your version of amplifiers 
have been reprogrammed successful-
ly. 

Conclusion 
If the pieces look like they are be-

ginning to fall together, then perhaps 
you have begun to realize that, in fact, 
you can restore and greatly enhance 
the overall performance of your sys-

Call today 
for your FREE, 
NEW Regal catalog. 

1.800.36 •R EGA L 
REGAL it 
TECHNOLOGIES LTd 

tem today with a realistic and proven 
method. What may have appeared to 
be eroded was actually a coaxial plant 
in need of a little polishing of the elec-
tronics and a little loving care. Armed 
with an approach such as this, you 
may become the accelerant toward fi-
nancial reality in acquiring a new fiber 
system. 

This article was meant to make you 
think about situations you face in your 
plant. There are so many different 
combinations of designs and equip-
ment in existence today that to dig into 

0 1992 ANTEC 

the mathematics of a few examples 
would most likely fail to serve the cir-
cumstances of so many more. This 
was authored in hopes of simulating 
the thought process in a roundabout 
way. The hybrid technology advance-
ments of this decade were, all along, 
the missing pieces. 

It is true that many of the previous 
topics could be revisited more thor-
oughly, and perhaps they will in anoth-
er follow-up. A reply to the editor could 
give us the key to addressing the is-
sues as you face them today. CT 
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Time-selective 
spectrum analysis 
(Continued from page 25) 

able because of the possible errors that may be introduced. 
Composite distortion generation and measurement is a 

much written about subject. The number of beats increases 
drastically with number of carriers. Beat accumulation also is 
based on frequency spacing. Beat level builds up relatively 
as 10log(number of beats). The measured level is based on 
synchronism and average picture level of the contributors. 
Distortion creation mechanisms typically are not flat vs. fre-
quency. The measurement of composite distortion may not 
be repeatable in a real system due to these factors. Only the 
visual carriers were considered for beats measurement loca-
tions of CTB and CSO since they have the largest peak 
power, but have average power similar to that of the audio 
carriers. The color subcarriers, FM and digital audio and 
data services also must be considered for completeness. 
For measurement of beat products, the National Cable Tele-
vision Association recommends 30 kHz RBW to include all 
beat products with small frequency differences in the same 
measurement. The NCTA also recommends 30 Hz VBW to 
average the peak excursions to a single value. 
A general channel equation for visual carriers is N x 6 + 

1.25 (MHz) for typical channel and M x 6 + 1.25 + 4 (MHz) 
for Chs. 5 and 6. General beat locations for composite third 
order distortion are calculated from the equations A±B±C 
and 2A±B. The equation for CSO locations is A±B. One 
equation for CTB is A + B - C, which yields on-visual carrier 
distortion products except for Chs. 5 and 6 (which are offset 
from the others). If A + B + C were used it doesn't produce 
as many in-band beats but they do accumulate at the high 
end and are 2.5 MHz above the visual carrier. If A - B - C 
were used it again doesn't produce as many in-band beats 
but they appear 2.5 MHz below the visual carrier, which is 
very close to the color subcarrier of the lower adjacent chan-
nel. When all carriers are considered it could take days for a 
computer to calculate all the combinations and sum up the 
occurrences and would still not be complete. If a device's 
distortion-generation mechanism is not flat vs. frequency, 
and changes with temperature, then these theoretical curves 
would be incomplete. Higher order distortion-generation 
mechanisms also may be present in some equipment and 
their effect not being seen since we're not looking for it. 
Time-selective signal analysis allows one to go looking for 
intermods and backtrack until the cause is found without in-
terrupting service. 

The "attenuator test" is used to determine if measured 
distortion is being caused by the spectrum analyzer. Carrier 
levels don't move with attenuator change because of com-
plementary changes in IF gain. For spectrum analyzer-gen-
erated distortion, second order distortion moves at twice the 
attenuation step size and third order distortion moves at 
three times the attenuator step size. If there is no spectrum 
analyzer contribution, carrier-to-distortion ratios remain con-
stant with attenuator or input level change. For composite 
distortion, if the analyzer distortion is more than 10 dB below 
the system distortion, then the analyzer's contribution can be 
considered negligible. 

The noise-near-noise calculation enhances an analyzer's 
measurement range. Average noise power adds linearly for 
the same RBW. Total noise = system noise + analyzer noise. 

Figure 3 
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An analyzer measures in the units of dBmV for a large dy-
namic range. After doing some algebra one can calculate: 

System noise = 10log[10^(tota1/10) - 10^(analyzer/10)] 

If system noise is equal to analyzer noise, then total mea-
sured noise will be 3 dB higher. This equation allows accu-
rate measurement of system noise closer than 10 dB to the 
analyzer's noise, by backing out the analyzer's contribution. 

The distortion-near-noise calculation is an extension of 
the noise-near-noise calculation. Uncorrelated distortion 
products look like noise to the analyzers selected low band-
width: 

Beat level= 10log[10^(meas beat leve1/10) - 10^(meas noise 
level/10)) 

This equation allows measurement of composite distor-
tion products closer than 10 dB to the noise level. It also al-
lows the attenuator to be set high enough to keep analyzer 
distortion well below system distortion. 

Adjacent signals measured with a relatively wide resolu-
tion bandwidth allows one signal's power to affect the other's 
level measurement. Use a smaller RBW, if possible, or cal-
culate effect. The spectrum analyzer operation manual, or 
application notes, show the use of RBW to resolve close and 
unequal signals. Signal modulation will determine what RBW 
needs to be used and also whether a correction would have 
to be applied. 

Performing measurements 
With the previous information in mind, we can now make 

some measurements. The gated quiet line measurement is 
most revealing. Distortion products, in-band noise level and 
slope, mismatch, multipath, and local insertion contribution 
can be configured and interpreted with the proper setup and 
maybe a little experimentation to seek out the particular 
measurement desired. During the vertical retrace interval of 
a typical video signal are horizontal lines with no modulation 
(quiet lines) as well as specific vertical interval test signals 
(VITS) and closed-caption or data signals. For this example 
a spectrum analyzer can be set up to build a frequency-do-
main sweep of samples acquired during a quiet line to view 
the signal as if no other modulation were present. This al-
lows one to see CSO distortion products at ±750 kHz and 
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Trilithic manufactures a comprehensive line of RF 
test equipment for the CATV industry. Our innova-
tive approach to product design and development 
gives our instruments enhanced testing features that 
are more than bells and whistles. Trilithic's advanced 
engineering and manufacturing capabilities ensure 
high performance and accuracy at reasonable prices. 
Plus, we back all of our products with service and 
support that is second to none. 

When you think of RF testing in the field, on the 
bench, or in the headend, think Trilithic. 

• Signal Level Meters 

• Signal Leakage Instrumentation 

• Digital Leakage Calibrators 

• Tuned Frequency Counters 

• Headend Switching Systems 

• Digital 1 GHz Bench Sweep Systems 

• Spectrum Analyzers 

• Microwave Downconverters 

• Tracking Generators 

• Tunable Bandpass Filters 

• Power Line Interference Locators 

• Attenuators 

• Return Alignment Systems 

Call today for our latest catalog. 

See us at the Eastern Show, Booth 636. 
See us at the Great Lakes Show, Booth 436. 
Reader Service Number 54. 
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9202 East 33rd Street Toll Free: (800) 344-2412 
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Telephone: (317) 895-3600 
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"The ability to view a signal's 
spectrum at a specific instant in 
time in the presence of modula-
tion is key to the non-intrusive 
diagnosis of cable TV system 
problems." 

±1.25 MHz relative to the video carrier on any channel. Also, 
in-band noise can be measured along with noise floor slope 
to determine incoming signal-to-noise as well as at any other 
RF location in the system. 

The implementation approach taken required two spec-
trum analyzers. One analyzer was used as the demod trig-
ger receiver with TV line-trigger and fast time-domain sweep 
capabilities. The second analyzer served as the frequency-
domain receiver with time-gating capability. 
A second approach used a CATV demodulator with com-

posite baseband video output that is routed to a special input 
to the TV trigger function. "TV trigger out" was then connect-
ed to "gate in." Other configurations can be used to give the 
same results. 

Another aid to viewing gate setup in relation to the hori-
zontal line is an oscilloscope. Ch. 1, connect "aux video out" 
from trigger source analyzer; Ch. 2, connect "gate out" from 
gated analyzer; and "ext trig" or Ch. 3, connect "TV trigger 
out" of trigger receiver. 

For the two-analyzer approach the trigger receiver setup 
is as follows: Center frequency set to desired visual carrier 
frequency of channel to be tested (55.25 MHz for Ch. 2). 
Then push TRIG hard key in control section and then push 
TV TRIG softkey, which automatically sets the analyzer to 
span 0 Hz, RBW 1 MHz, sweep time 100 las, linear detector, 
sample mode and appropriate reference level. If signal level 
is low then manual selection of 0 dB attenuator may be ap-
propriate to get stable triggering. Set analyzer to trigger on a 
quiet line, which will be between lines 10 and 20 depending 
on test signals present and closed-captioning, or other data 
being transmitted during the vertical retrace interval. In order 
to reduce sweep time of the second (gated) analyzer, look in 
both odd and even fields for quiet time (0 IRE level) and then 
select TV TRIG, vertical interval (VERT INT). 

The gated analyzer is set up as follows: Connect "TV trig-

ger out" from the trigger receiver to "gate in" on the gated 
analyzer. Span 6 MHz, RBW 30 kHz, VBW 3 MHz. Center 
frequency set to visual carrier frequency + span/2, set sweep 
time to 7.5 seconds. Gate setup: Set gate delay to 54 is and 
gate width to 1 las and set for negative edge operation so 
reference edge for gate delay is trailing edge of sync. Turn 
gate on, video average 10. 

The gated quiet line of Ch. 39 (Figure 2 on page 25) 
shows a frequency-domain representation of 0 IRE carrier 
level to average noise and average intermods. Accuracy of 
the carrier level is questionable since span to RBW ratio is 
greater than 200. But this does give a quick look at the whole 
channel. To properly average noise, the carrier amplitude 
may have to set above top of screen. If the averaged noise is 
not above the 60 dB graticule line then push Amplitude and 
set the reference level so this is so. This allows proper aver-
aging of negative as well as positive peaks. Attenuator 0 dB 
may have to be selected if signal level is low or large dynam-
ic range is needed. Attenuator test may need to be per-
formed to check that the analyzer is not the cause of distor-
tion. Noise-near-noise calculation will be needed if system 
noise is less than 10 dB above analyzer noise. The attenua-
tor should be in manual so that reference level changes don't 
change the attenuator value and the mixer's distortion perfor-
mance. See Reference 5 on page 64 for graphs of C/N, CTB 
or CSO for default attenuator starting point vs. carrier level. 

Zoom in on the +1.25 MHz CSO product (Figure 3 on 
page 58). The accuracy of this noise measurement is based 
in part on the number of sweeps being video averaged so 
there is a trade off between time to acquire the data and the 
accuracy of the data. The gated positive peak detector is 
being used but the gating process uses a 1 is gate length 
so it effectively samples the 30 kHz RBW. Logged noise 
reads high by 2.5 dB so subtracting 2.5 dB from the absolute 
noise level is in order. RBW shape correction factor is low by 
0.5 dB so add 0.5 dB correction. To refer the noise level to 
another RBW use 10log(RBW new/RBW old). For noise 
measured in a 30 kHz RBW and referred to a 4 MHz RBW, 
the correction factor would be +21.25 dB. Noise-near-noise 
correction also will be needed. 

Since we can't use the VBW to average the noise, use 
(Smooth TRA 10;). This can be executed from the external 
keyboard. Since the peak is broad, smoothing over 10 buck-
ets (one quarter of a division) is reasonable. 

Also, since the distortion product is closer than 10 dB to 
the noise floor its level should be corrected. One way to do 
that is by looking at the delta level and correct the peak level 
accordingly. One also could use the absolute levels to do the 
correction: 

Error = 10log[10^(0/10) - 10^(- 6.6/10)] 
= 10log(1- 0.219) 
= -1.1 dB 

The beat level is measuring 1.1 dB higher due to noise 
power adding in. So, subtracting 1.1 dB from the absolute 
beat level measured would give a more correct beat level. 
Most intermods vary in amplitude vs. time and therefore 
video averaging may conceal this fact. Setting the marker to 
an intermod and pressing marker to center freq, span 0 Hz 
and video average off may show its time-varying nature. 

The gated quiet line of Ch. 3 (Figure 4) shows a +1.5 
MHz intermod. This is probably due to the AML third order 
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distortion product from Ch. 4 falling into Ch. 3. Two times the 
visual carrier of Ch. 4 minus the audio carrier of Ch. 4 cre-
ates a distortion product 4.5 MHz below the visual carrier of 
Ch. 4, which is 1.5 MHz above the visual carrier of Ch. 3. 
This is within the AML specification, but monitoring this inter-
mod in zero span will allow the AML bias to be adjusted to 
minimize this intermod further. Also, observe the noise floor 
slope. This could be improved with an AML slope adjust-
ment. 

The gated quiet line of Ch. 10 (Figure 5) shows a nega-
tive noise floor slope. The small +750 kHz intermod is a 
CSO product caused by the odd spacing of Chs. 5 and 6 rel-
ative to the rest of the channels. Sometimes one can find 
other residual responses on a quiet line of horizontal sync 
comb teeth, or color burst, and this could be due to multi-
path. One also could gate on the ghost training signal some-
times present on some channels to see nulls in the frequen-
cy response due to multipath. 

Gated VIR of Ch. 4 (Figure 6) shows a problem. On the 
trigger source analyzer, set TV line number to Vertical Inter-
val Reference signal. Check if it's in both fields and if so se-
lect vert int (vertical interval). 
On the gated receiver, set sweep time to 7.5 seconds if in 

both fields, and 15 seconds if not. Set RBW to 100 kHz so it 
will respond to less than full line duration of burst. Set gate 
delay to 28 µs and gate length to 1 jis. Turn video average 
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on. This is a third order distortion measurement of (visual - 
color + aural) carriers at +920 kHz relative to visual carrier. 
Also, one can see a -920 kHz product relative to the visual 
carrier due to (visual + color - aural). 

Zoom in on the +920 kHz distortion product (Figure 7). 
This measurement is most useful on broadcast channels or 
individual channel processors. The intermod level may be 
very low and difficult to determine but using a large number 
of video averages and distortion-near-noise calculation will 
yield a useful result. Smooth IRA 10 also helps resolve the 
distortion: 

Error = 10log[10^(0/10) - 10^(- 8.2/10)] 
= -0.7 dB 

Where we saw the distortion product in Ch. 3 that may 
have been caused by the Ch. 4 AML bias adjustment, a 
gated measurement could be helpful in confirming that. 

Gated multiburst on Ch. 4 (Figure 8): Gate delay is 18 µs 
and gate length is 38 jis. Set RBW to 100 kHz to resolve all 
bursts, but due to small pulse width of bursts a RBW of 300 
kHz gives better amplitude accuracy. For 100 kHz RBW, the 
pulse time would have to be 2/100,000, which is 20 µs. This 
is not the case so a reduction of the pulse amplitudes is 
noted. For 300 kHz RBW, the pulse time would have to be 
2/300,000, which is 6.66 µs, and this is not the case. That 

Figure 8 
,16-49.03 FEB 25. 19,2 

qe 

PEF 18 0 dBmv 

GTPOS 

ye v8 

SC FC 

COOP 

DATTES 0 08 

a 2 

51 dB 
....., 

DELAY 

au 

ATE L. m 

TO p 
EDGE POL 

POS NEG 

GAIE Cll. 

EDGE LVL 

GATE 

UTILITY 

Ro IRAS 

Menu 

CENTER 69 469 M.: 

ARES 8W 300 It.: VOW 3 .-7 

SPAN 5 000 M.: 

eSwO 15 0 sec 

62 SEPTEMBER 1992 COMMUNICATIONS TECHNOLOGY 



CALAN RINOTE MCNTOR1NG SYSTEM 

1 

4 

So far 
...and yet 
so near 

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

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

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

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

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

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

Comet is a total system consisting of instrument-grade hardware and proven 
software that opens a whole new era in cable system performance monitoring. 
And, it's universally compatible with any broadband cable network. 
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Call for information today—the problem can be anywhere out there 
in your network, but the solution is so near! 
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was for a worst-case situation, which we don't have here. The 
difference of the pulse amplitudes between the two RBWs is 
3 dB for 1.25 MHz burst, 4.75 dB for 2 MHz, 5.5 dB for 3 MHz 
and 6 dB for 3.58 MHz. If the time requirement were cut in 
half, that would amount to about a 1 dB loss of pulse ampli-
tude for a typical analyzer. Therefore, 300 kHz for RBW is a 
reasonable value to get an idea of the frequency response. 
Gating on one spike of the sin x/x test signal would give a 
more continuous shape of the channel flatness. 

This is the gated equalizing pulse of Line 9/even field on 
Ch. 3 (Figure 9). This allows one to see sync level bandwidth 
and pulse width. Since the color burst is not present on this 
line, it does not clutter the display. This displayed measure-
ment is different than the others in that the RBW filters are not 
allowed to charge to the full value due to the shortness of the 
pulse for the RBW used. Gate delay is 24 .is and gate length 
is 15 sis. Trigger source is set to Line 8/even field so that the 
gate pulse will window the Line 9 equalizing pulse. The line 
numbers are not correct at this point because we are getting 
two equalizing pulses per line. The depth of the nulls between 
the lobes is an indication of modulator balance, phase modu-
lation and group delay. The steepness of the sync pulse rise 
and fall times, bandwidth, is indicated by the number of lobes 
seen between the visual and aural carriers and the rate at 
which they roll off. The spacing between the nulls is a mea-
sure of the sync pulse width, 1/435 kHz is 2.3 !is. Overall, this 
pulse response is a measure of picture quality. Mismatch in 
first lobe heights could indicate filter misalignment, modulator 
balance, phase modulation or group delay problems. 

Summary 
Time gating allows you to examine in-band noise, inter-

mods and bandwidth non-intrusively at any location within 
the RF chain. Problem causes can be isolated before tak-
ing corrective action. Also, in most cases, intermods can 
be identified and reduced without taking the channel out 
of service. Other portions of test signals may be viewed. 
And, other test signals could be designed and inserted for 
specific use with time-gated measurements. CT 
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REPLACEMENT EQUALIZERS 
FOR QUALITY RF SERVICES, JERROLD, 

TEXSCAN / SYLVANIA PATH MAKER AND RCA 

+ NEW + NEVV 

rie%eejle (450 AND 550 MHz) Available in 2 dB Cable Equivalent Increments 
0 to 24 dB Fixed Values 

6.75 
600 MHz COMING SOON FROM QRF PRODUCTION DEPARTMENT 

elt$ 
SXP PADS $1.75 
(0 to 20 dB in 1 dB step,, 

PATHMAKER EQUALIZERS 
$10.00 EA. 

AVAILABLE IN THE FOLLOWING BANDWIDTHS: 
300MHz. 330MHz, 400MHz. 450MHz 

NOMINAL VALUES: 

4d13. 7dB. 10dB, 13dB, 16dB, 19dB 

• RCA EQUALIZERS • 
Available in 300MHzi 330MHz 

and • NEW • 360MHz 

$6.50 

(800) 327-9767 

QEP Trunk Equalizers (Replaces SEP by Jerrold) 
(ST 20 and SJ Chassis Compatible - Available 

in one-way or two way . . 4's and 5's) 

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

(300 through 450 MHz Bandwidths) 

$15.00 ea. all values. 

QEE Line Extender Equalizers (Replaces SEE by Jerrold) 
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220 MHz 330 MHz 6 dB. 12 dB. 18 dB. 24 dB 
270 MHz 400 MHz 
300 MHz 450 MHz $5.00 ea. all values. 
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Quality RF Services is not a Sales agent for Jerrold Electronics 

QUALITY RF SERVICES, INC. 
850 PARK WAY 

JUPITER, FL 33477 
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SXP-T TOPS $1.75 
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PATH MAKER PADS 
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0 to 6dB 
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RCA PADS 
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(407) 747-4998 
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To sweep or not 
(Continued from page 26) 

Smin2o = -59 + 22 + 8 + 13 + 43 dBmV 
Ga Fa C Rmin 

Smia 20 = 86 - 59 = 27 dBmV 
Sm ax 20 = 48 dBmV - C = 48 -13 = 35 dBmV 
T20 = 34 - (2 * 13) = 34 - 26 = 8 dB, or 
T20 = Smax 20 - Smin 20 = 8 dB 

In a cascade of 20 amplifiers, you 
have Ta = 8 dB. Using a rule for system, 
flatness = (N/10 +1) dB, where N = 20. 
Therefore, flatness = 2 + 1 = 3 dB. 

The head room in this example, assum-
ing the flatness was 3 dB, would be 5 dB 
and the nominal level would be a function 
of the current temperature at the location. 
As previously stated, sweep response test-
ing gives an operator the opportunity to 
measure and adjust for head room. 

The power of a normalization function 
can be appreciated when you consider that 
several sweep technicians with their individ-
ual sweep receivers, drop cable and test 
probes can store a reference at a common 
test point, and get the same results (re-
sponse) at some distant test point. 

If the sweep receiver has analyzer func-
tionally, measurements can be made on 
C/N, hum, composite distortion or cross-
modulation. These measurement can be 
analyzed relative to the flatness and level 
measurements for conformation of overall 
system performance. 

One of the assets of sweep response testing in a preventive 
maintenance program is that by logging history data (response 
at location XYZ) over a period of time, trends may become no-
ticeable (such as increased or intermittent ripple in one area of 
the response, high end roll-off, and excessive level or slope 
change with temperature). Any of these trends in and of them-
selves could provide insight as to possible problems and service 
to be performed, but couple this with other system information 
such as leakage data, data from end-of-line monitors, data from 
signal level meters or status monitor reports and you will in-
crease your chances of doing the right maintenance at the right 
place before a problem becomes extreme. 

In the case of intermittent problems or outages, this history 
data combined with the information on areas where the intermit-
tent problems or outages have occurred will help to pinpoint the 
trouble and get the system back to operational status. 

The computer has become part of our industry and instru-
mentation capable of interaction with a computer data base has 
multiplied its value as a maintenance or troubleshooting tool. 

Figure 2: System tolerance 
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The future 
Fiber-optics deployment in broadband networks is increasing. 

Since cascade lengths are becoming shorter, there are those 
who believe there is less need to use sweeping as a primary 
maintenance tool. While it may reduce the numbers of ampli-
fiers, the reduction of cascade length also will probably be cou-
pled with an increase in bandwidth for those cascades. As the 
bandwidth increases, the physical association of the various 
connections become more critical. Phase relationships and re-

turn loss/reflection will have more importance to fully utilize the 
increased frequency spectrum, especially if the utility means 
high definition, compression or other digital formats. 

RF-to-light and light-to-RF interfaces need to be well-matched 
and the RF sweep is still the best tool for this task, especially if 
the receiver is the tracking type that can serve additional needs 
such as level measurement spectrum analysis and data storage. 
A single sweep transmitter can be set up at a headend or 

master node even with multiple lasers, and a response can be 
measured at subnodes and/or amplifiers cascaded from the 
subnodes. 

The new digital compression systems may present cost-ef-
fective options to extend the life of existing plant by increasing 
channels without increasing bandwidth. The best way to run a 
clean system now and in the future is to keep sweeping it out. 

Selecting an instrument 
In closing, the following factors should be considered when 

selecting an instrument for a preventive maintenance program: 
1) Is the instrument designed to be used in the environment? 
2) Are the functions and features compatible with your current 
and future needs? 3) If future needs arise, is it likely that the in-
strument could be upgraded? 4) Is the instrument supported by 
application people who can help you with a particular problem? 
5) Does the instrument interface with a computer through appli-
cation software and will it be compatible with any other instru-
ments interface formats? 

Successfully meeting these considerations will result in a 
well-maintained CAN system with the effective use of state-of-
the-art technology. CT 
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Leakage prevention 
By Brian Wilson 
Technical Trainer 
National Communications Services 

uring the past two years, cable 
Li/operators and manufacturers 
have worked in conjunction to improve 
the quality of the materials used in the 
drop system today. High-quality coaxi-
al cable and premium and universal 
weather-resistant F-connectors will do 
their part to improve the reliability of 
the drop system. Focusing on signal 
leakage prevention will lead us to a 
reduced service call rate and improve 
customer satisfaction. 
We have received manufacturers' 

engineering objectives, but to accom-
plish our goal we will need to train and 
improve the quality of workmanship 
being performed in the field. Extensive 
training and quality assurance pro-
grams should be implemented and 

not detection 
preventive measures employed during 
routine daily activities. 

Studies indicate that drop-related 
signal leakage is due primarily to the 
F-connector. About 60 to 70 percent 
of the F-connectors causing signal 
leakage were loose. Regardless of the 
engineering involved in the develop-
ment of the F-connector and the 
preparation methods employed, if F-
connectors are left loose, they will fail. 

Leakage suggestions 
During a survey taken at a large 

MSO, the technicians were asked 
what they could do to prevent signal 
leakage during routine service work. 
The following are the responses re-
ceived: 

• Supply personnel with leakage de-
tectors. 
• Wrench-tighten all F-connectors. 

"About 60 to 70 
percent of the F-
connectors causing 
signal leakage were 
loose." 

• Remove F-connectors that are im-
properly installed, water damaged or 
defective. 
• Replace poorly shielded drop cable. 
• Replace drops that suffered shield-
ing degradation due to age or corro-
sion. 
• Remove manufactured VCR jumpers 
and slip-on F-connectors. 
• Install A/B switch for video games. 
• Weatherproof all exterior F-connec-
tors. 
• Tighten or remove locking termina-
tors at tap. 

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

Made in the USA by: 

Comes Complete With: 

L + 1 dB Accuracy 

D Illuminated Meter 

111 Color Coded Dial 

El Electronic Shut-Off 
E Speaker 

Ell Steel Case 
EJ Padded Nylon Bag 

El Ni -Cad Batteries 
1 Charger 

*812 MHz, Model 7600U 

Sadelco, Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 Tel: 201-569-3323 
Fax: 201-569-6285 
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• Install converters on limited-band-
width tuners. 
• Terminate drop at pole and check for 
picture and sound on locals. 
• Use attenuators on subscriber 
equipment causing leakage. 
• Adjust work load to compensate for 
addition time required to perform pre-
ventive maintenance requirements. 
• Offer training. 

The trend here is that the technician 
is aware of the steps involved in signal 
leakage prevention. The time allotted 
to do the job right or to perform preven-
tive maintenance may be the contribut-
ing factor, resulting in future leakage or 
repeat trouble calls. Doing the job right 
the first time will involve the develop-
ment of a comprehensive installation 
procedures and training manual, a 
well-developed training program and a 
good quality assurance program. 

The prevention of signal leakage 
is everyone's responsibility and it will 
take a team effort to accomplish our 
goals. BTB 

HP lowers your CATV maintenance 
costs automatically. 

HP's CATV System Monitor watches your system 
when you're not there. 

Save system monitoring time. Use the 11P 85716A CATV 
System Monitor in the trunk and 'leaden(' for unattended 
preventive maintenance. Automatic proof-of-performance 
testing makes it fast. And intuitive, push-button operations 
make it easy. Prices start at just $10,00W.' Choose from a 
wide variety of options to meet your specific needs. 

So start lowering costs now. Call 1-800-452-4844t, uid 
ask for Ext. 2993. We'll send you a data sheet that explains 
how the 11P 85716A CATV System Monitor cuts your system 
maintemwe costs even when you're not there. 

There is a better way. 

rha HEWLETT 
PACKARD 
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BROADBAND 
LAAN 

TECHNICAL 
TRAINING 

ccorlELECTRONICS INC 

A 3-DAY INTRODUCTORY SEMINAR 

C-COR offers a course covering all aspects of 
the broadband local area network, including an 
exploration of the LAN as the transmission 
medium for any networking application; voice, 
video or data. The seminar is designed for 
network technicians, network designers, 
engineers and network operations managers. 

For more information call 
800-233-2267 ext. 422. 

60 Decibel Road / State College, PA 16801 
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F-connectors revisited 
By Pam Nobles 
Senior Staff Engineer/Technical Training 
Jones Intercable 

Uou've no doubt heard that the tap to 
the TV is the weakest link in the 

cable system, and that the F-interface is 
the weakest in this link. Many advances 
have been made in F-interface technol-
ogy, but field checks indicate we're not 
where we could or should be. 

Moisture an enemy 
For many years now people have 

been exploring ways to seal the F-inter-
face. One of the most common ways to 
seal the connection is the use of a 
"spark plug" boot and some silicon gel 
or grease. Other ways of sealing the 
connection are heat shrink and different 
forms of sealing tapes. All of these 
methods were devised for one reason: 
to keep moisture out of the F-connec-
tion. 

Moisture is the main enemy of any 
connection. Moisture will cause corro-
sion and degrade the electrical charac-
teristics of the connection. Unlike many 
connections, the F-interface is an 
impedance-matched connection. When 
any deformity occurs in the connection 
the impedance match is affected, which 
can cause attenuation in the low band of 
the CATV drop, signal leakage, flashing 
pictures, ghosts and beat interference. 

It is very important to properly weath-
erproof the F-interface. Recommended 
are weather boots filled with grease, 
PolyChem air-shrink or environmentally 
sealed F-connectors that can be used 
without exterior protection. 

Never pack the inside of an F-con-
nector with grease. A majority of the 
electrical contact that gives the F-inter-
face the impedance match it needs is 
accomplished through the contact of the 
post on the F-connector and the port 
face. If a large amount of grease is used 
inside the connection the electrical con-
tact between the connector and port will 
be depleted. This will cause signal leak-
age and drop signal attenuation. 

Use only a slight amount of grease 
on the threads! There is only a small 
amount of electrical contact between the 
F-connector and port at the threads and 
grease will not affect the contact in this 
area. Instead the grease will guarantee 
that moisture will not migrate down the 
threads of the port and get into the F-in-
terface. A small amount of silicon on the 
threads also will help to alleviate the 

"stuck ports" that are in existence in 
many of the older drops. 

Verification is important 
The Installer Training interactive 

video program, produced by Mind Ex-
tension Institute, leads an installer 
through prepping the cable. The training 
is provided through computer graphics; 
a summary is supplied in the partici-
pant's workbook. Although an installer 
can work alone on the training, the facili-
tator conducting the training still needs 
to ensure the F-connections are proper-
ly made in the classroom and properly 
tightened and weatherproofed in the 
field. 

Following is an excerpt from the In-
staller Training participants' workbook. 

Installing standard 
F-connectors 

1) Cut 
ters. 
2) Use knife to cut 
et. 

end of cable off square with cut-

off 3/8-inch of jack-

3) Fold all braid back over jacket. Make 
sure the foil is not torn or pushed off 
the dielectric. 
4) Shape dielectric so it is round by 
pushing the connector on backwards. 

3/8" 1 4" 

1 /8" 

5) Cut off 1/4-inch of dielectric. 

6) Push connector on to cable leaving 
braid folded back under crimp ring. 
Make sure dielectric is flush with inside 
bottom of connector. 

7) Put connector into correct crimp hole 
and squeeze until crimpers stop. Never 
double crimp. 

8) Check that center conductor extends 
out 1/16-inch beyond connector. 

F-connector 
quality checklist 

Each F-connector should be 
checked to make sure it meets the fol-
lowing quality guidelines: 

• All braid folded back over jacket. 
• Center conductor is clean; all dielec-
tric has been removed. 
• Foil is not peeled away from dielec-
tric. 
• Center conductor extends 1/16 to 1/8 
of an inch from the edge of the connec-
tor. 
• End of dielectric is pushed firmly 
against the post face of the connector. 
• No braid sticks out from the crimped 
portion of the connector. 
• Crimped part of connector is not 
cracked. 
• Pull on the connector to make sure it 
is firmly attached to the cable. 
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Installing universal 
F-connectors 

1) Cut end of cable off square with cut-
ters. 
2) Insert cable end into tool until it 
reaches the stop. Spin cutter until 
blade cuts through jacket, braid and di-
electric. 

1/4" 1/4" 1/4" 

*ea; 
egif1=1 
eee 

3) This cutter provides 1/4-inch prep 
distances. 
4) Fold all braid back over jacket. 
5) Push connector on. Make sure foil is 
not torn or pushed off the dielectric. 

el : 

-].... 

6) Push connector on to cable leaving 
braid folded back under crimp ring. 
Make sure dielectric is flush with inside 
bottom of connector. 

7) Put connector into correct crimp 
hole. 
8) Squeeze until crimpers stop. Don't 
double crimp. 

9) Check that center conductor extends 
out 1/16-inch beyond connector. 

Installing universal 
weatherproof F-connectors 

1) Cut end of cable off square with cut-
ters. 
2) Insert cable end into tool until it 
reaches the stop. Spin cutter until 
blade cuts through jacket, braid and di-
electric. 

1/4" 1/4" 1/4" 

- 

3) This cutter provides 1/4-inch prep 
distances. 
4) Fold all braid back over jacket. 
5) Push connector on. Make sure foil is 
not torn or pushed off the dielectric. 

6) Push connector on to cable leaving 
braid folded back under crimp ring. 
7) Make sure dielectric is flush with in-
side bottom of connector. 

8) Put connector into correct crimp 
hole. 
9) Squeeze until crimpers stop. Don't 
double crimp. 

10) Check that center conductor ex-
tends out 1/16-inch beyond connec-
tor. BTB 

The author would like to thank Mind Ex-
tension Institute for the use of the work-
book pages and Frank Eichenlaub, now 
of TCI, for his thoughts on the subject. 

A COURSE IN APPLICATIONS FOR CATV 
OCTOBER 6 - 8 / NASHVILLE, TN 
C-COR offers a comprehensive 3-day seminar 
on fiber optics and its applications in CATV. The 
course is geared toward system engineers, 
system managers, chief technicians and anyone 
interested in the use of fiber for CATV-Iike 
applications. 

For more information call Kelly Jo Kerstetter 
at 800-233-2267 ext. 422. 

60 Decibel Road / State College, PA 16801 
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Closing the lid 
The following is adapted from spec sheets and installation man-
uals supplied by C-COR, Jerrold, Philips and Scientific-Atlanta. 
The information is provided to show the proper way to close 
amplifier housings. 

C-COR 
To close and tighten C-COR's four- and eight-port covers: 
1) Examine the rubber gasket and aluminum mesh seal. Re-

move all foreign materials that could interfere with proper seal-
ing. Dry any moist areas. 

2) Close the 
cover until it is flush 
with the rubber gas-
ket. Refer to Figures 
1 and 2 for the tight-
ening sequence for 
four- and eight-port 
housings. Thread all 
cover bolts finger 
tight to hold the 
cover in place. En-
sure that it seats 
evenly on the rubber 
gasket. 

3) Hand tighten 
the cover bolts with a 7/16-inch nut driver. Tighten every other 
bolt following the pattern shown in Figures 1 or 2, depending on 
model. Observe that the cover seats on the rubber gasket. Cau-
tion: Do not torque the cover bolts more than 40 inch-pounds 
(4.5 newton meters). Over tightening may warp the housing, al-
lowing moisture to enter and damage the components. 

4) Repeat the tightening sequence (again, torquing no more 
than 40 inch-pounds) with a torque wrench. The cover should 
now seat evenly and compress the rubber gasket to create a 
weatherproof seal. 

Figure 2: C-COR four-port 
tightening sequence 

Jerrold 
• To close the housing on Jerrold's MB-* Series amplifiers: 
1) Check all module cover screws as well as module retain-

ing screws for proper tightness. 
2) Close the housing with care to avoid pinching the cord be-

tween the power pack and the amplifier module. 
3) It is important to progressively tighten the closure bolts in 

the diagonal pattern shown in Figure 3 to a final torque of 10-12 
foot-pounds to avoid water ingress. 

Figure 5: Jerrold SXHG-* tightening sequence 

Figure 4: Jerrold JLX-*-* tightening sequence 

3 
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• When closing the housing on Jerrold's JLX-*-* Series line 
extenders: 

1) Make sure the gaskets on the housing assembly are 
properly seated, then firmly close the housing. 

2) The housing closure bolts should be torqued to 48-72 
inch-pounds in the sequence shown in Figure 4. 
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• To close the housing on Jerrold's SXHG-* Series 
trunk stations: 

1) Loosen the three latch and bolt assemblies at the 
bottom of the housing assembly a few turns, in addition 
to the five assemblies on the top and sides of the hous-
ing. 

2) Make certain that the sealing gasket in the flange of 
the housing assembly and the RFI gasket in the flange of 
the cover assembly are properly seated. 

3) Then close the cover, avoid pinching the cables, 
and hand-tighten all eight latch and bolt assemblies. 

4) Using a torque wrench, secure the cover. The tight-
ening sequence shown in Figure 5 is for the housing as-
sembly in its normal installed position. Final torque value 
is 7-9 foot-pounds. 

Philips/Magnavox 
With Philips. Magnavox line, follow the specific patterns for 

loosening or tightening the bolts that secure the housing lid in 
place. All hinges and bolts should be retightened every time the 
housing is opened or closed. 

• Close Magnavox's 7-TH Series mainstation housings by 
following these steps: 

1) Make sure the housing is free of moisture and dirt. 
2) Inspect the rubber weather gasket. It should be firmly 

seated in its groove on the housing base. The gasket should 
appear uniform, with no wrinkles or bulges. The edge of the rub-
ber weather gasket that will meet with the lid should point 
straight out. If the weather gasket has been disturbed, reposi-
tion it. 

3) Check the hinge bolts. They 
should be loosened enough to allow the 
lid to close without binding. Swing the 
housing lid closed, and check to make 
sure that the power supply cord will not 
be pinched when you tighten the lid 
down. 

4) Tighten hinge and perimeter bolts 
as shown in Figure 6 to a torque of 50 
inch-pounds (5.6 newton meters). Re-
peat the sequence again with the same 
torque force on the perimeter bolts only. 
This torque can be easily achieved with 
a standard half-inch nut driver. 

Note that you should never tighten 
the hinge bolts with the housing lid open. 

• On Magnavox's 5-TH and 6-TH Series mainstation hous-
ings do the following: 

1) Make sure the housing is free of moisture and dirt. 
2) Inspect the combination wire mesh/rubber gasket. It 

should be firmly seated in its groove on the housing base. The 
gasket should appear uniform, with no wrinkles or bulges. If 
the gasket has been disturbed, replace it. 

3) Swing the housing lid closed and check to make sure 
that the power supply cord will not be pinched when you tight-
en the lid down. 

4) If you have replaced the cover altogether, be sure to se-
cure the hinge screws before tightening the perimeter bolts. 
Tighten the hinge screws as illustrated in Figure 7 in two 
rounds. On the first round, follow the sequence (a, b, c) tight-
ening the screws to a torque of 20-30 inch-pounds (2.3-3.4 
newton meters). On the second round, follow the same se-
quence tightening to a final torque of 45-55 inch-pounds (5-6.2 
newton meters). 

5) Tighten perimeter bolts as illustrated in Figure 7 in two 
rounds. On the first round, follow the sequence (1 through 5) 
tightening the bolts to a torque of 45 inch-pounds (5 newton 
meters). On the second round. following the same sequence 
tightening to a final torque of 80-110 inch-pounds (9-12.4 new-
ton meters). 

• To close Magnavox's *-LH Series line extender housings 
use the following procedure: 

1) Make sure the housing is free of moisture and dirt. 
2) On 7-LH models, inspect the rubber weather gasket. It 

should be firmly seated in its groove on the housing lid. The 
gasket should appear uniform, with no wrinkles or bulges. 
The edge of the rubber weather gasket that will meet with 
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FOR SAFETY'S SAKE  

Hazard Communication Standard training 
By Michael H. Morris 
President, Taylor, Morris and Associates 

D etween 1,000 and 3,000 new chemi-
cals are created each year. Many of 

these chemicals are then introduced into 
the workplace. Many are toxic, some are 
lethal, and some are unknown. The Office 
of Technology Assessment (OTA) esti-
mates that as many as 100,000 people 
die each year from occupational illnesses. 

Forty years ago, employees summarily 
worked around asbestos. Few consid-
ered asbestos a hazard. Thirty years 
later, thousands of people died from lung 
cancer and many continue to die. Twenty 
years ago, children in Detroit exhibited a 
higher than average degree of mental re-
tardation with the cause stemming from 
water pipes and paints from which the 
children ingested lead. 

The perils of assuming 
So what is the point? What does that 

have to do with me? The point is that we 
are exposed to various toxic materials on 
a daily basis, and we generally are igno-
rant of their impact on our health and the 
protective equipment we should use in 
handling them. We assume that because 
we can purchase the item from supermar-
kets, hardware stores, K-Mart, etc., it's 
not dangerous. We assume that because 
our employers provide us with the materi-
als, they are safe. Forty years ago, work-
ers assumed that asbestos was safe. 
Today we know that it is extremely haz-
ardous to our health. 

In 1970, Congress created the 
OSHAct to ensure a healthy and safe 
work environment because thousands of 
workers were being injured or killed on 
the job. In 1987, the Hazard Communi-
cation Standard (29 CFR 1910.1200) was 
enacted to protect the American worker 
from hazardous chemicals and materials 
that were causing occupational illnesses 
and deaths. 

Hazard Communication Standard 
Many employers do not adequately 

understand the Hazard Communication 
Standard. The most common excuse (for 
non-compliance) is: "We don't use any 

hazardous chemicals and/or materials 
here," or they may cite the supposed "K-
Mart Act" — if you can buy it at K-Mart, 
it's not a hazardous chemical or material. 

To begin with, there is no K-Mart Act. 
This was recently demonstrated when a 
major retailing chain was cited for not 
having a hazard communication policy 
and program. The citation was contested 
by claiming that Windex and Formula 
409, the chemicals in question, were not 
hazardous chemicals. The retailer lost the 
appeal. The basis of the ruling was the 
application and environment of the two 
chemicals presented a substantial hazard 
to the health of the worker. Windex and 
409 can be considered hazardous chemi-
cals. Webster's Dictionary defines "chemi-
cal" as "a substance obtained by a chemi-
cal process or used for producing a 
chemical effect." If this definition were to 
be taken literally, anything (except food) 
that comes out of a bottle, can or pack-
age could be considered a chemical. 

One highly placed industry engineer 
swears that he refuses to train his em-
ployees "not to drink Liquid Paper" (the 
white stuff some people use to occasion-
ally cover up mistakes on the computer 
screen). He continues to say, "That's 
common sense." 

Unfortunately, the problem with com-
mon sense is that it's not so common. 
The majority of individuals will not inten-
tionally inhale or swallow Liquid Paper, 
but what about painting your child's face 
with it for Halloween? Do you know that 
Liquid Paper can be fatal if inhaled? 

Defensive safety 
The point here is that we must learn to 

practice defensive safety when it comes 
to chemicals. We must be aware of po-
tentially dangerous chemicals with which 
we may come in contact while performing 
our work assignments. Chemicals that we 
use in cable TV can injure you, kill you, 
make you sterile and/or have long-term 
toxic organ impact. 

Toxic chemical poisoning is a serious 
matter. The most common citation issued 
by OSHA is for Hazard Communication 
Standard violations. 

The question that needs to be asked 

is, "How do I protect myself and others 
from the hazardous chemicals we use?" 

Simply, the Hazard Communication 
Standard's scope and application "... re-
quires chemical manufacturers or im-
porters to assess the hazards of chem-
icals that they produce or import, and 
all employers to provide information to 
their employees about the hazardous 
chemicals to which they are exposed, 
by means of a hazard communication 
program, labels and other forms of 
warning, material safety data sheets, 
and information and training ... " 

What the foregoing means to em-
ployers and employees is: 

1) Your company must have a writ-
ten hazard communication policy and 
program. That program defines your 
policies in reference to the Hazard 
Communication Standard, 29 CFR 
1910.1200. 

2) Your company must provide a list-
ing of all hazardous chemicals and/or ma-
terials with which an employee may come 
in contact while performing normal job as-
signments. Your local OSHA office can 
provide a listing of hazardous and very 
hazardous chemicals. However, chemi-
cals other than those listed may be haz-
ardous and still require an material safety 
data sheet (MSDS). 

3) Your company must acquire 
MSDSs and check them for accuracy. An 
MSDS must be on file for each hazardous 
chemical/material used on site or in ex-
tended work areas. MSDSs must be 
available for inspection by employees. An 
MSDS contains nine sections that include: 

• Chemical identification 
• Hazardous ingredients 
• Physical data 
• Fire and explosion data 
• Health hazard data (emergency proce-
dures to be used if exposed) 
• Reactivity data (what happens if you mix 
it with other chemicals) 
• Spill or leak procedures 
• Protective equipment to be used in han-
dling and working with the hazardous 
chemical and/or material 
• Special precautions to be used in stor-
ing or handling the material 
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DON' T R EAD 
unless you are interested 

offers the highest qualit.I.esp with the 
fastest turnare .. •' t e Great Lakes Region. 
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-: 
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our repair volume has tripled in 1992 

7 

CABLE LINK 
The Affordable Alternative 

offering 

6 month warranty • Free pick up and delivery 

Phone: (614) 221-3131 Fax: [614) 222-0581 

Come see us at the Great Lakes Show, Booth #444, 
to discuss our 

FREE TRIAL OFFER 

Reader Service Number 38 



REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 
For more information call Marla Sullivan at 

(303) 355-2101 

Program 
Topics: 

Cost Justification 
Management Buy-In 

Training Issues for 
the 90s and Beyond 

Analyzing Your 
System's Needs 

Developing Materials 

Effective Training 
Methods 

Measuring 
Effectiveness 

Small System Needs 

Legal Aspects 
of Training 

Remedial Skills 

OJT:the Good, the 
Bad, the Ugly 

Budgeting 

Special Needs 
Employees 

Training 
'92 

Oct 21 - 23, DenVef, 
CO 

Cable television's only comprehensive 

conference for technical, management, 

sales and customer service trainers. 

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

ensure your training programs are both 
meaningful for employees and cost-effective. It 
will include expert presentations, small group 
breakout sessions, case studies and facilitated 
roundtable discussions. And it takes place at 
Scanticon Resort — a combination hotel and 
conference center built around 33 self-
contained, audio-visually equipped meeting 
rooms. 

C(Nall or write for information, and plan to join your colleagues at Training '92. It's 2 1/2 
days that you'll enjoy — as well as learn from. 

National Cable Television Institute 
801 W. Mineral Ave. 
Littleton, CO 80120-4501 
(303) 797-9393 Fax (303) 797-9394 

- production, co-sponsored by cED 

4) Your company must provide a label-
ing and warning system for hazardous 
chemicals and materials. Several sys-
tems exist for hazardous material identifi-
cation. Two of these are: the DOT stan-
dard (the triangular signs with numbers 
seen on trucks) and the Hazardous 
Material Identification System (HMIS) as 
used by the National Paint and Coating 
Association. This system very simply 
identifies hazardous chemicals and/or 
materials with a 0 through 4 rating, with 0 
being minimal and 4 being extreme. 
These ratings cover four categories that 
include: 

• Health effects 
• Flammability 
• Reactivity 
• Protective equipment that should be 
used while handling the material 

As an example, propane would usually 
require a "4" rating for flammability. Other 
ratings depend upon the application in 
which the product is used. Thus, the rat-
ing may vary depending upon the appli-
cation and environment in which the 
chemical is used. 

All hazardous chemicals must have a 
label affixed to the container. Some minor 
exceptions may apply. 

5) Your company must train employ-
ees in respect to and not necessarily limit-
ed to the foregoing. Training must be pro-
vided to all employees. 

Training is key 
At first glance, this may appear over-

whelming. In reality, it is not. The obvious 
intent of 29 CFR 1910.1200 is to train 
employees with respect to hazardous 
chemicals with which they may come in 
contact. As an example, the average 
cable TV service vehicle may contain 
marking paint, RTV, silicone grease, 
wasp and hornet spray, Fix-a-Flat, wind-
shield solvent, PVC cement, Farboil re-
moving agent (gas), carburetor cleaner, 
and perhaps many more chemicals. The 
simple questions that should be an-
swered for each employee are: "If I get 
this stuff in my eyes, what should I do?"; 
"Is it going to have any long-term ef-
fects?"; and "How could I have avoided 
this accident?" Training all employees 
with respect to 29 CFR 1910.1200 will an-
swer these questions. 
A company that willfully avoids compli-

ance with the Hazard Communication 
Standard not only puts itself at risk finan-
cially, but also puts its employees at risk 
in terms of illness, injury, death and long-
term toxic organ impact. CT 

Reader Service Number 74 
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Ill{ W{ST{RN SI-10\N eSIMR ANNIMSARY 

Join more than 10,000 Cable Industry professionals 
for the Western Show/Silver Anniversary. 

Anaheim, California 
December 2, 3 & 4, 1992 

• Over 200 industry-wide exhibits on display with innovative 
techniques and state-of-the-art products. 

• General Sessions and specific program tracks focusing on a 
variety of key issues: 

Programming 
Technology 
Management & Marketing 
Finance 
Human Resources 

• Special multimedia hands-on display will allow attendees to 
inspect and interact with services that will connect customers to 
cable television in the future. 

Call (510) 428-2225 for Registration Information 
Call (301) 468-3210 for Exhibitor Information 
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DON'T WAIT... 
With our P.C. based platform you 
are protected no matter how the 
technology changes! 

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

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

I I • 

AD SALES 
PROFITS 
TODAY& 
TOMO er 

801.263.1661 
801.266.8813 (fax) 

PRODUCT NEWS  

Power meter 
The FPM-8200 from ILX Lightwave 

Corp., the newest member in its line of 
fiber-optic instrumentation, is a preci-
sion systems-capable fiber-optic power 
meter that provides optical power mea-
surement from 800 to 1,600 nm. The 
FPM-8200 features 85 dB of dynamic 
range and NIST-traceable calibration. 
Maximum instrument flexibility is 
achieved with digital averaging, save 
and recall functions, and an LED bar 
graph that displays relative power as a 
percent of full scale for each gain 
range. The FPM-8200 offers standard 
analog output ports and a sophisticated 
GPIB/IEEE 488.2 interface option de-
signed for complete system integration 
with other lab equipment. 
Reader service #209 

SLM, leakage monitor 
The Tricorder by Trilithic Inc. is a 

multifunction instrument that combines 
the features of a signal level meter 
(SLM), a leakage monitor and a data 
logger. The unit weighs only three 
pounds and is small enough to carry in 
one hand. 

In SLM mode, the Tricorder pro-
vides fully synthesized, spin-knob tun-
ing from 5 to 1,000 MHz (or 5 to 600 
MHz), and can be set from the front 
panel to tune in NCTA, HRC, off-air 
channel plans, or in one of two plans 
defined by the user. 

In leakage mode, the unit can be set 
in 12.5 kHz steps to monitor any fre-
quency from 108 to 158 MHz. An op-

tional mobile mount allows the operator 
to monitor leaks as small as 5 µV/m 
while driving. 

The data logging option measures 
and stores up to 100 channel levels at 
up to 24 sites. The option also per-
forms the FCC 24-hour level variation 
test automatically and on internal bat-
teries. The rechargeable battery packs 
are field-replaceable. The Tricorder 
also will operate on alkaline batteries, 
115 VAC or vehicle power. 
Reader service #198 

Multichannel switch 
DiCon Fiberoptics introduced a 

miniature multichannel fiber-optic 
switch. According to the company, this 
is the first and only miniature multi-
channel switch available on the market. 

It is a compact optical switch mod-
ule designed for integrating within 
products that require 1 x N optical sig-
nal routing. The switch measures only 
2 x 3 x 7 inches and provides highly 
accurate fiber-to-fiber positioning of ei-
ther single-mode or multimode fibers 
with a 0.5 dB typical loss. 
Reader service #208 

Identification tags 
Tech Products has developed Ever-

last, a tag/marker system using a 
patented two-step injection molding 
process. The company claims that be-
cause the tags are 0.04-inch thick, they 
are practically inert to adverse environ-
mental conditions and are virtually 
abrasion proof. The tags are said to 
offer superiority over printed or hot-
stamped markers in resisting UV rays, 
ground water chemicals, alkali and acid 
solutions. Also, in vandalism-prone 
areas, the increased visibility of the 3-
inch character height of Everlast tags 
permits them to be installed higher up 
and out of reach. 

The tags are available in 0 through 
9, A through Z, and in standard or cus-

Reader Service Number 66 
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tom symbols, wordings or logos. They 
can be mounted individually or as a 
horizontal or vertical arrangement of 
tags in extruded aluminum or weather-
able black poly holders. The holders 
come with holes and slots for mounting 
with nails, tie straps or banding. 
Reader service #207 

Remote-control panel 
A new remote-control panel (RCP) 

designed to make uninterruptible 
power systems (UPS) even easier to 
use has been introduced by Best 
Power Technology Inc. The RCP, 
which comes standard on all Best FD 
and RD series FERRUPS UPS models 
and is available as an option on the ME 
and RE models, allows monitoring and 
controlling of the UPS from a remote 
location. 

The new RCP automatically estab-
lishes communication with the FER-
RUPS with a single touch of the enter 
key. The improved configuration menu 
lets users control display brightness, 
turn beeper and key click on and off, 
and set communication rate. Users can 
lock out the display from the panel it-
self, rather than use the key switch on 
the front of the FERRUPS, for added 

--

Cable Resources Inc. 

security when operating the UPS from 
a remote location. 
Reader service #206 

Drop cable trimmer 
Cablematic Division of Ripley Co. 

has introduced a cable trimmer for end 
preparation of CATV RG-59 and RG-6 
drop cable in all braid and shielding 
variations. The new Drop Trimmer, 
which Cablematic claims is the most 
economical tool of its type on the mar-
ket, has two cavities to prep the jacket 
and center conductor, using a high-car-
bon steel cutting blade. 

The blade is preset at the correct 
cutting depths for both cable sizes and 
molded in place for accurate repetitive 
cuts. A "V" notch in the blade is de-
signed to trim around the center con-

Original Tools for Cable Operations 

Since 1984, providing tools for the cable 
industry to reduce operating costs and 

improve image and operations. 

800-537-9995 

Secure Seal 
Plastic bags sized for converters 
and designed for cable operations. 
100 pull off bags per board. Built-in, 
strong poly tie strip and heavy duty 
clear film. Custom printing offered. 

Engineering Tags 
Track and control defective line equipment. Wire 
ties and check off boxes for simple use. We offer 
a wide variety of converter and equipment tags 
designed for cable system operations. 

1992 Cable Resources Inc 

ductor without nicking the conductor. 
The jacket trim is set to prevent pene-
tration of the outer conductor braid. 

The U.S.-made stripper is molded 
from high-impact Delrin with a large fin-
ger loop for easy tool rotation during 
use. A strip gage is provided to check 
the finished cuts. When not in use, the 
stripper can be attached to a belt or 
tool bag with an integral storage clip. 
Reader service #204 

Cable panel 
The new Channel Plus coaxial cable 

panel from Multiplex Technology pro-
vides a central point of distribution for 
multiroom video installations, delivering 
a premium quality picture to every TV 
set. Complete with all necessary com-

Cable Resources Inc 
156 Porter St. 
Boston, MA 02128 
617-567-1600 

The Courier 
A new tool for customer service. 
Changeout defective converters 
through the mail. Save money 
on truck rolls and make busy 
subscribers happy. Tough inner 
box protects the converter. White 
disposable sleeves allow easy 
packaging that always looks new. 

Reader Service Number 67 
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BUSINESS DIRECTORY/CLASSIFIEDS 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos IN 46501  

Phone: 1219) 892-5537 • FAX: (219) 892-5624 

BRIDGEPOINT 

COMMUNICATIONS INC 

Coax and Fiber Construction 
Full Installation Services 

Subscriber Audits and Sales 

(214) 617-8888 
DALLAS, TEXAS 

Professional Cincinnati, Ohio 

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

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

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

(CALAN and WAVETECH equipped) 800-457-4569 

TCS CABLE, INC. 

TCS CABLE, INC. 
SINCE 1978 

- COAXIAL & FIBER CONSTRUCTION 

- TECHNICAL SERVICES 

- PLANT MAINTENANCE 

- RESPLICE/UPGRADE 

- SWEEP/PROOF SERVICES 

- FIELD ENGINEERING SERVICES 

- PROJECT MANAGEMENT SOFTWARE 

CORPORATE OFFICE 
2674 WEST LAKE ROAD 

PALM HARBOR, FL 34684 

(813) 789-6826 
(813) 787-5077 (FAX) 
(800) 999-8270 

• Aenal & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
In 

• Subscnber Audits 

• Proof of Performance 

• Fiber Optics and L.A. N Services 

Contact: 
Bernie Czarnecki 
(814) 838-1466 
5663 Swanville Road 
Erie, PA 16506 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing in Rebuilds and 
Fiber Optic Installation 

Harold Bigham 
(904) 932-6869 

P.O.Box 903 

Gulf Breeze, FL 32562 

VisioNs, 
"Communication You Can .Sec 

• C.A.D. Drafting Service 

MI Project Cost Analysis 

10102 Ilwy. 105 W. 

Montgomery, "IX 

— 556 

MI Engineering 

la Construction 

David Christy 
409-588-2099 

519 E. Center 

Sikeston, MO 

68U1 

PHONE: 313-688-3057 
FAX: 313-688-3336 

CATV RE-BUILDS - NEW BUILD - SPLICING 

Booth #105 • Great Lakes Expo 

6624 JEFFERSON DAVID GIESY 
BOX 386 PRESIDENT 
NORTH BRANCH, MI 48461 
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Quality Workmanship is NOT Hard to Find! 

We Provide Value Engineering Services At Its Best... 

• System As Builts and Strand Mapping 

• FCC Testing, Certification, Sweeping and CLI 
• CAD Services, Fiber/Coax Design 
• On-Site Project and Engineering Management 

• Quality Service Since 1985 with our In-House Staff 

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

ÉLite..A 
Value Engineering 

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

6280 Senior Circle, Douglasville, Georgia 30134 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

joel ...mime • 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING 

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

Belden 
Times 

Comm Scope 
Intercomp 

We will make any cable assembly Quick delivery on all colors and lengths 
Fax (602) 582-2915 PH (602) 58 1-0331 

335 W. Melinda Drive, Phoenix, AZ 85027 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINECRIPIG 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. RO. Box 484 Gate City, VA. 24251 

gmemoullipime 
l'imiume«yle-mm 
I On Ill IL I 
h.weigi.as.ema.4 

CAD 
DRAFTING 
SERVICES, INC. 

• Base Mapping 

• Strand Mapping 
• Digitizing Services 

Contact: 

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

• As-Built Mapping 

• System Design 
• AutoCad Drafting 

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

cable drafting and design needs." 
Call for literature. 

FCC COMPLIANCE TESTING 

CORPORATE OFFICE 
Yankton, S.D. 
(605)665 -1393 

FIBER OPTIC DESIGN tir. 
ACTIVATION 

HEADEND OPTIMIZATION 
compLETE SYSTEM AUDITS 

AUTO(Al) CUSTONIIZED ('Al'' NIENU 

& SYMBOLS LIBRARY 
(Al) DRAFTING & DEsicN 

sTitANu MAP & AS BUILT 
MAP DIGITIZATION 8e REVISIONS 

800-292-0126 

California Amplifier 

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

Contact: Dennis Schwab 
California Amplifier, Inc. 

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

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Sot (tiare 
only $499.00! 

OPT/0 \ IL BITTER) RIC ALP.' 

Dicke' Communications Co. 
5208 East Banbury St. / Long Beach, CA 90808 

• Character 
Generators 
• VCR Controllers 

• Video Switches 

• Custom Hardware 

and Software 

FAX 310-496-4716 
Tel. 310-496-0674 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

ASSOCIATES, INC. 
SINCE 1979 

• Design • AutoCad Drafting 
• Strand Mapping • Cad Training/Setup 
• As-Built Mapping • Scanning Services 

5524 Bee Caves Rd., Suite Cl • Austin, Texas 78746 
Steve Williams 
President (512) 328 -2461 
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E-CABLE, INC. 
A Full Service Organization 

• Aerial/Underground Construction • Rebuilds • Audits 
• Pre/Post Wire MDU & Design • Installs • Fiber & MMDS 
Northern Region 
414-536-8488 
Milwaukee, WI 

Central Region 
901-366-0056 
Memphis, IN 

Southern Region 
504-733-4037 
New Orleans, LA 

Quality Service to the Cable Industry 

Call for our Brochure 
P.O. Box 533826 Orlando, FL 32853 

(407) 894-9444 

»II "MIMI 
"MIR 

IBM 

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

Call for 
Capabilities Brochure 
126 W. Michigan Ave. • Marshall, MI 49068 =a 
(616)781-3455 • FAX (616) 781-5177 emillini& 

  MMIZZIL  

Robert Marzullo - Director of Cable/Fiber 
John Hayes Jr. - Assistant Director 

john burns I SCTE MEMBER 
construction company 

Coaxial / Fiber Optic construction 

Engineering / Splicing / Testing 

General Contractor / Project Management 

Rebuilds / Upgrades 

Call for company brochure 
P.O. Sox 827 
Orlando Park, IL 60462-0827 
(708) 479-2143 
FAX (708) 479-4956 
800-323-0448 

BAL COM, INC. 
Design, Construction, and Installation 

Established in 1972 

• Custom MDU 

Pre and Post Wire 
• Audits 
• Underground 
Construction 

P.O. BOX 30 
NEW CUMBERLAND, PA 17070 

(717) 774-3001 
Fax (717) 774-3902 

KENNETH BALKOVIC 
President 

"RL4F' Relay control 

coNTRAe—c"T7\79 
cute Tv ; CONTRACT INSTALLERS, INC. 
iNsTALLERs, UHF Rack) Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wire — Pre-wire — Commercial Building 
Tap Audits 

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

LENNY FISCHER 
PO. Box 1564 

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

MONTIE FISCHER 
P.O. Box 1058 

Fort Walton Beach, Florida 32549-1058 
(904) 651-5154 

"We Turn You On" 

Ce-C • A • T • V 

onnection 
A Female Business Enterprise 

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

Patricia B. Baldwin, Owner 
(919) 270-3111 

80 Hwy. 17 S. 
Hampstead, NC 28443 

Video Paie Generator & Controller $189.95 
Low Cost Hi-Res 

"Video Poster" 
2-240 Char. crawls/ pg. 

Flash, 9 Letter Sizes 

16 Colors,User friendly 
Auto-sequence pages 
Cut & Paste,"WYSIWG" 
4 12:24:30 THURSDAY:21:‘2 t 

f 'ern - --7(z.7,,, t 
ideo 

Tel 
line 

Mode 

1541 
Disk   

option "RAMC" 
V 
Cable g 1 
'mooned 

1 Cilar=11 ., 

I Special=  Ettect 1 

Mgri 
—1)«!,.1.,Vfl 
Temp+tiumidity„ 

III 
COMMODORE 64  
UlIgEl8EgggggillTa r, 
°SgSgfaggilg888r z 

Multi-Site 
Modem 
Upload & 
Download 

or"RAMC' 

C 

COMMOD RE • 4 

41 '1111111? 
UPS1 

Z Untnterrupt,ble PS 

*Fli Res state of the art Video Page Generator 
'Sequence more than 1000 pages (with disk drive) 
*16 colors, 9 sizes, Crawl, Flash, Special effects 
*Two (240 letter) variable size crawls per page 
*Accurate real time clock & date any location 
*Autoboots your sequence if power fails 
*Low cost easy to find C64 computer (NTSC out) 
50 Time and date "Macro" event control commands 
'Automate commands & events by time and date 

"RMAV"1/0"F" á "RCA" Upload & Download pages+commands via modem 
*Controls model "RMAV" & external relays + VCR's 
*User friendly, includes demo disk with help pages 
*Generate NTSC color bars + message crawl lines 
*Model "VIDG" EPROM program cartridge 

weather station 
wet 

VIDG 
RAMC 

ne.ti 
Plugs Into C64 

$189.95. 
Model • Price • Desch dion of "VIDG" Video Poster 0.tions: 
"RAMC"5289.95; "VIDG" Inc. Lithium Battery backed 52 page RAM-disk 
"UPS1" $279.90; battery backed switcher eliminate brownouts 
"WX1" $189.95; Weather station (deg. C. 8, F.) « humidity 
"PKI3—  $159.95; controls 8 external relays 2 "WX1" inputs 
"1541" $189.95; disk drive stores 1000 or more pages 
"RL4F" $199.95; 4-75a hi isolation (DC to 600 Mhz) AXB switch 
"RMAV"S CALL; 2 to 8 7511 "F" stereo or mono 4. video AXB switches 
"C64" $159.95; Refurbished computer, with power supply 
"Modem"$ 89.95; 1200 baud Hayes compatible 

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-99: 
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*DiscoverAmeePO'C 

86 SEPTEMBER 1992 COMMUNICATIONS TECHNOLOGY 



Professional Services 

Converter Service 
• Call for new customer discounts 
• Serving Cable Systems Nationwide 
• Specialists on Jerrold Addressable - including 
baseband 
• 30+ years of combined experience in Converter 
Service 

1-800-466-2776 

e 1600 S. Noland Road, Ste. 110 

Fax: 816-254-5782 
Independence, MO 64055 

Fiber Optic Coaxial Cable 

Vigion Cable 

(Con5truction, lilt. 
Over twenty years of industry experience 

9321 Fainvood Drive Phone: (816) 966-1736 
Kansas City, MO. 64138 Fax: (816) 767-0909 

CONVERTER SERVICE 
• FREE repair for new customers 
• FREE pick up/delivery depending on 
quantity and geographic area 
• FLAT-RATE billing 
• We buy used converters 
• We sell refurbished converters 

—111— 
ANNE'S CABLE TV INC 

917 Hillcrest Avenue • Stuart, FL 34994 

407-220-6841 

S
6
6
$
 

S
L
I
N
 
V
D
U
 

Cookson Cable Installations 

• Listed contractor for TCI & Times Mirror 
• 20 years of experience 
• SCTE member 
• Rebuilds/Upgrades 
• Fiber Optics/Coaxial 
• CLI Detection/Repair 
• M.D.U. Hotels, schools, etc. 
• Underground/Overhead 
Maintenance/Repair 

Call for capabilities brochure, references. estimates 

Decatur, Illinois (217) 429-3458 

Fax (217) 875-6114 

1 save money on programming as well as hardware. As an independent operator, I am able to 
enjoy savings based on the million plus sub count of the combined NCTC membership. ... I 
heartily recommend Co-op membership to any cable system." 

Jack Threadgill 
Owner, Bastrop Cableosion • Heam, TX 

3800 subs, 3 systems • Member since 1985 
NATIONAL 
CAWOOPRATIVL INC 

mnnsoii 913-599-5903 
Fax 913-599-5903 

COMPLETE FULL SERVICE CATV REPAIR 
• Meters Line Equipment • September 
Headend Channelcue Audio Special 
Spectrum Analyzers Video Switchers (since 1980) 

LEE ENTERPRISE 
Female Business Enterpree 

(800) 551-0096 • Fax (402) 365-7228 
623 4th St • Box 590 • Deshler, NE 68340 

Health, Safety and Hazardous Materials 
Do you know why sound health and safety programs often fail? 

Do you know your rights before and after an inspection? 

Do you know about the new fine and penalty structure? 

Do you know about the OSHA Reform Act? 

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

Equipment 

Reconditioned Wavetek, HP, 
tems, TORS, Power Meters, 
Equipment, and much more, 
day warranty standard. 

"Test Equipment" 
Tektronix and more. Signal Level Meters, Sweep Sys-
Spectrum Analyzers, Frequency Counters, Fiber Test 
Guaranteed to meet/exceed manufacturers specs. 90 

PTL Cable Service Inc. 
PH/Fax: 407-747-3647 USA 
BUY-SELL-TRADE 

PLOW BLADES 
"More $aving$ For You" 

•It's Fasted 
•Lower Machine Costs 
•Less Down Time 
•Nationwid• Reliability 
•Cuts Restoration 

"Call Now For Free Brochure" 

4/41%Alee- 1-B00-383-7569 
ANTHONY'S Manufacturing Service 

g CATV DATA LINK g 
$$ Inventory Liquidators $$ 
-fo!! WANTS Hire 

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

IN STOCK REFURBISHED GUARANTEED SPECIALS: 
JERROLD JLE-300-2W WITH NEW HOUSINGS $90.00 
JERROLD JLE-400-2W WITH NEW HOUSINGS $100.00 
JERROLD TRUNK/BRIDGER STATIONS 300MFIZ $250.00 
MAGNAVOX TRUNK STATIONS ST300/330 $350.00 
MAGNAVOX LINE EXTENDERS 51.6300/330 $100.00 

S/A 330/400MHZ LINE EXTENDERS $120.00 
NEW 4SOMHZ SYLVANIA AND TEXSCAN MODULES 

 ASK FOR TONY JONES ***** 
tr(619)757-3008,FAX (619)757-4048 

Design & Drafting 

Computer-Aided Design & Drafting 

MM Design Associates 
Contact Tony Messina 

(over 10 years of experience) 

for further information call: 

Ph: 215-676-9161 Fax: 215-677-9026 

Training 

On-Site 
Cable Television 

Training St Consulting 
Nationally recognized for CATV 

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

Stromberg, Technical Coordinator, 
for a free quote & information packet. 

  ADM 
IDEAL COLLEGE 

405 S W. Colfax • P.O. Box 566 
Wadena, MN 56482 

(218) 631-3530, ext. 259 
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AD INDEX 
It's so simple! To obtain additional information from any of the display advertisers appearing in this issue of 

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

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

Reader Service # 

ABC Cable Products 52  

Ad Systems 66  

Adrian Steel Company 18   

Alpha Technologies 26   

Anixter 71   

Antronix 46   

Atlantic Cable Show  

Aurora Instruments 49   

Automated Light Technologies 48  

Avantron Communications Corp....12   

Ben Hughes/Cable Prep 37  

Blonder-Tongue  

Budco  

Cable Constructors 11, 16   

Cable Innovations 39  

Cable Link  

Cable Man Inc 

Page # Reader Service # Page # 

56 Metronet Inc  13  10 

80 Midwest CATV Engineering 40  46 

14 Molex Fiber Optics 21  17 

33 NCTI 74 78 
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61 

54 
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10 

44 

45 51 

41  46 

9, 12 

45 Riser-Bond Instruments 

38 77 RMS International  

10  9 Sawtre Electronics  

Cable Resources 67 81 SCTE  

Cable Security 6  6 Sencore  

Cable Services Co 34 41 Spec Inc 

Newhall Pacific 68 92 

ONI 5 5 

PFM Electronics 8 8 

Philips Broadband Network 17  13 

Pioneer 43 48, 49 

Porta Systems 73 19 

Power Guard 7 7 

Pyramid/Cabelcon 33 40 

Quality RF Services  58 65 

Regal Technologies 53  57 
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Trilithic  54 59 

CableTek Center 47 53 Superior Electronics 
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Clic Instruments 31  38 Trilogy Communications 

ComSonics 35  42 Triumph Industries 

Contec International 29 37 Tulsat  

DH Satellite  75 82 TVC Supply  

DX Communications 14 11 Wavetek 

EXFO 50 55 Western Cable Show  

Ipitek 42 47 Back to Basics 
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Jerrold Communications 19 15 Hewlett-Packard 
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SECOND CLASS 
1992 by Communications Technology Publications Corp.. a sub-

sidiary of Transmedia Partners All rights reserved. Communica-
tions Technology.. 50 S. Steele St.. Suite 500. Denver. Colo 80209. 
(303) 355.2101. 

Welcome to the second edition of CT's Product Showcase. 

A SUPPLEMENT To COMMUNICATIONS TECHNOLOGY M AGAZINE 

This edition is the first to have an extended mailing beyond that of Communications Technology's total 
circulation of nearly 25,000. The Product Showcase will have a separate distribution of approximately 
7,000 to shows and to key decision makers in corporate management, management, technical engineering 
and marketing. 
As with any new publication, we are growing and will continue to entertain viable possibilities and 

ideas toward strengthening its service to the cable communications industry. For example, this edition is 
the first to include a "Lab Report" from Communications Technology. If the product tested had an update 
to it, the latest information would be presented, thereby reflecting the mission of the publication: to bring 
the readers up-to-date product news and information on equipment and services. 

Your comments and suggestions are encouraged, and welcomed! We are here to serve you better! 
Best, 

Paul R. Levine 
President and Group Publisher 

Model 2587 Talk Set 

The Model 2587 Talk Set features full duplex 
communication over a single fiber. Pocket-sized 
and lightweight, the set provides hands-free, two-
way voice communication with all the inherent ad-
vantages of fiber optic technology. 

Standard Features: call function, battery status 
indicator, optical continuity test. carrying case and 
belt clip. 

Options: optical connector type, wavelength and 
singlemode or multimode fiber. 

Prices start at $1200 for a set of units, including 
two lightweight, high quality headsets. 

Force, Incorporated 
Christiansburg, VA 24073 

Call: (703) 382-0462 

MULTI-SAT FEED SYSTEMS 
THAT REA1LY WORK 

For 2 Degree 1teIIie Spacing 

Selected by H, S and Hughes 
_Communic t e Galaxy 5 affiliate 

ro gram. 

/ N 

nufacturets 3.7, 5 peters & larger 
antennas and SF feeds 

the e ndustr 

AFC 
Antennas for Commun 

Phone (904) 687-4 
FAX (904) 687-

326 Cypress Rd., Ocala qinFlrirM.l 
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Divide and 
Multiply. 

Whether your system plans include headend expansion or 
consolidation, Channel Master® offers a cost-effective 
solution to achieve your goals. MICRO-BEAM® point-to-
point microwave systems can be designed into a variety of 
upgradeahle configurations—delivering up to 80 channels. 

For more information contact: MICRO-BEAM Sales Division 

M Chasid Master' Division of Arne!, In, 
Industrial Park Drive, Smithfield, NC 27577 

(919)934-9711 • FAX (919)989-2200 
Specifications and pricing arc nobler( to change without notice. 

The World of Cadco 
Headend Products 

NTSC - PAL - SECAM 
International Television Systems BIG - D/K - I - M/N 

«A.- • 

,. le .  .............:, 
Around the world, CADCO Frequency Agile and 
Fixed Channel headend equipment is there. 

CADCO is simply the most user friendly, advanced-
technology frequency agile equipment and fixed 
channel headend equipment anywhere at any price. 

is 
IS 
• 

2405 S. Shiloh Rd. • Garland, Texas 75041 
1-800-877-2288 • 214-271-3651 • Fax 214-271-3654 

CABLE LINK, INC. 
The Affordable Alternative 

New and Remanufactured 
• Converters • 

• Linegear • Passives 
• Headend • 

• CAD System Design 

e 

• 

AUTHORIZED JERROLD 
DISTRIBUTOR 

From the Headend to the Home 
If we don't have it, we'll get it 

CALL TODAY 
(614) 221-3131 FAX (614) 222-0581 

Puzzling Over 
Compatible 
'Remotes? 

• ABC Cable Products offers 
Jerrold, Scientific Atlanta, PIONEER®, 
Zenith® and other compatible 
remotes at reasonable prices. 

• Guaranteed satisfaction and 
quality commitment is assured 
with every order. 

• Contact us for your custom 
product needs. 

• NEW PRODUCT: Refer to the 
September issue in Communications 
Technology describing our new RFFC 
(RF to Fiber Optic Converter). 

CABLE 
PRODUCTS 

A CR t X Hot nIrJry 

5730 East Otero Avenue 
Englewood, Colorado 80112 
1-800-777-2259 
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Enter 

the 

digital age 

with 

Jerrold's 

DigiSatTM IRD 

--,,EWOW ..MUNICA !IONS 

Jerrold's DigiSat Integrated Satel-
lite Receiver - the DSR-1000 -is your 
bridge between analog transmissions 
and the current digital revolution. 
And it's available right now. 

• Interfaces with today's conven-
tional AM modulators. 
• Offers seamless passthroughs for 
Jerrold's DigiCable." cable tele-
vision transmission system. 
• Retunes among multiple digitally 
compressed signals on a single 
transponder or among transponders 
on the same satellite. 
• HDTV-ready. Can receive and 
decode any DigiCipher'" compressed 
HDTV transmission. 
• Supports up to four audio channels. 

For more information on how you 
can enter the digital age today with the 
DSR-1000, contact Charles Dougherty 
at 1-800-523-6678. 

General Instrunent Coeporatlea, 2200 Byberry Rd, Hatboro, PA 19040. 
(21s) 674-4800. 

Installation Services 

Full/modified turnkey residential 
and commercial installations, au-
dits, rebuilds, converter change-
outs and upgrades: MDU pre and 
post-wiring, survey and design. 

IMMI 

MI 1M' MIN MI 
// 

II\ TM 

CORPORATION 
120 Floral Avenue 

New Providence, NJ 07974 
Ph: (908) 665-0133 FAX: (908) 665-0990 

Introducing Pico's new 
Super Tier Trap Series. 

INNOVATION 

e5r 
SUPER TIER TRAP 

• Usable adjacent channels 

• Surface mount technology 

• Perfect temperature compensation 

• Hermetically sealed for perfect 

stability 

• 5 year warranty 

ppTsug 
e PICO PRODUCTS. INC. 

1001 Vine Street 
Liverpool, NY 13088 

315-451-7700 Phone 
315-451-7904 Fax 

1-800-822-7420 Toll Free 

PRO- 16 EVENT CONTROLLER 

The PRO-16 EVENT CONTROLLER provides unattended videotape playback for 
automation of community access, local government, and educational cable channels. All 
programming and system control features may be accessed directly on the front panel or 
remotely using the provided Event Manager programming software. The built in routing 
switcher features Bt1( video inputs, stereo audio and video detection with selectable fallback. 
Machine interfaces are available for most popular industrial and broadcast VCRs. 

FEATURES: 
• Powerful Event Manager software 

included 
• Remotely accessible via modem 
• 1000 event capacity with random day 

selection 
• Control for up to 16 VCRs 

• Internal 16 x 4 video/stereo audio 
routing switcher 

• Video detection with programmable 
fallback on all outputs 
• Standard printer output for event 

listing/logging 
• Only S4995.00 

LEIGHTRONIX, INC. o 
2330 Fart() Drive, Holt, MI 48842 (517) 694-5589, FAX (517) 694-4155 

Reader Service Number 219 
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ter% 
too' 

• 

••• 550 Mhz ••• 
• New L.O. designed for 550 Mhz 
• New Lexan front panel 
• Color-coded Band Switch & Dial 
• All new knobs 
• UHF & Sub bands remain intact 
• Dial design minimizes coarse tuning 
• Upgrade includes necessary repair 

SAM I & SAM Jr. 
...good meters on a Whole New Wavelength... 

550 Mhz 

eSAWTRE ELECTRONICS 
4230 Rosehill, Suite L-5 
Garland, Texas 75043 
Phone: 214-240-5452 
Toll Free: WM-749-5452 
Fax: 214-303-0527 

ANTENNA 
TECHNOLOGY 

SIMULSAT 35+ C & Ku-Band Satellites 
Simultaneously! 

• Large Aperture Antennas - Both New & Used 
• Parabolic Antennas from 1.8 to 32 Meters 
. Headend Electronics 
• Earth Station Heating Systems 
• Parabolic Retrofit Systems 
• Audio, Voice & Data Systems 
. lnmarsat Systems 

vl 2.0 
Portable Analyzer 
Receiver, Monitor 

In One 

Simulsat 

Call now for more information 
1128 E. Greenway - Mesa, AZ 85203 

Phone: 602-264-7275 Fax: 602-898-7667 

UPGRADE YOUR 
DISTRIBUTION SYSTEM 

We Supply: 

NEW & REFURBISHED 
Di tri n Equipment 

Line E 
Trunk Amplfier 

• Passive Equipment 
• Connectors 

Itw frIJr=‘, 
COMMUNICATIONS INC 

8500 Pascal-Gagnon 
St-Leonard, Quebec, Canada 

H1P 1Y4 

Tel.: (514) 328-2025 • Fax: (514) 328-6078 

RMS • 

Uest - 1 olm Win 

16dB 
1 

ee de TAP PAT. .4._„.,...„. ...... . , 

1090M Features: 

• Minimum 120db 
RFI shielding 
• Silver coated, zinc 
die cast outer casing 
• Isolation as high 
as 41db 
• Insertion loss as low 
as 0.4db 
• Silver plated, 
machined brass 
F connector ports 
• Compact size 

Call Today! 

1-800-223-8312 

RMS 
ELECTRONICS, INC. 
50 years of experience 

41-51 Hartz Way, Secaucus, NJ 07094 

Phone: (201) 601-9191 Fax: (201) 601-0011 

Reader Service Number 222 
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FREQUENCY AGILE 
MODULATOR 
Model HMA-450 

4:114ANP 111 

• 

• Selectable output channels 2-YY (60 CH) 

• Low out-of-band noise 

• SAW filtered 

• Low cost . . . $410 
The HMA-450 is a low cost SAW filtered, fre-
quency agile modulator specifically designed 
to meet the highest CATV performance stan-
dards. Channels from 2-YY are easily selected 
by front panel accessible dip switches. The 
HMA-450 also features an extremely low out-
of-band noise level allowing their use in large 
channel head-ends. 

HOLLAND 
ELECTRONICS CORP 

4219 Transport Street 
Ventura, California 93003 USA 

(800) 628-4511 (805) 339-9060 FAX (805) 339-9064 

Introducing Digital Insertion 

• 
ADCART/D: ADS-120, 350, 800 

Channelmatic introduces the first family of Digi-
tal Commercial/Program Insertion Systems to the 
cable industry. Compatible with existing AD-
CART Random Access Insertion Systems, the 
ADCART/D features: 

• Real-Time Encoding 
• Scalable On-Air A/V Quality: 
• Improved Reliability Over Tape-Based Systems 
• Comparable Operating Costs of Tape-Based Systems 

821 Tavern Road 

CHANNELMAT1C Alpine, CA 91901 
(800) 766-7171 

6 REASONS 
WHY CABLEMATIC 

IS THE BEST CRIMP TOOL 
FOR YOU. 

1. Clearly visible 2. High-strength steel frame 

hex sizes 

4 Precision 
hex crimping 

3. Dipped-on 
full cushion 
plastic handles 

I 

5. Heat-treated 
pins for max 
strength 

Connect with the tool that 
lasts. Cablematic quality 
means a lifetime of service. 

6. Quick, precise, easy 
star wheel adjustment 

%cable warmer§ 
Ores.. al ROO. COMP., .6 NO865FM R0.10 Cromwell CT 0.11 

/ Boo 528 8665 203,635 2200 F.. 203, 635 163 , 

NEW SENCORE'S SIGNAL 
LEVEL METERS!  

Sencore has two new sig-
nal level meters (the 
SL750A and SL750M). 
Both units allow you to 
pinpoint RF/video prob-
lems and performance test 
any headend, trunk or line 
equipment in any RF dis-
tribution system more ac-
curately than with any 
other signal level meter 
(.5dB accuracy). Tune 
from 5-810 MHz or any 
"off-air" VHF/UHF/FM 
with direct keypad entry 
for exact carrier frequency 

or channel. The meters feature exclusive C/N, 
Hum, A/V, and Pilot tests, on active channels. 
To find out more about these units, call 
1-800-SENCORE (736-2673) and ask for your 
free information packet. 

SriCC)F=t 
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REMOTE CONTROL UNITS 
MADE IN USA 

Price is only ONE Factor... 
• Availability 
• Reliability 
• Internal Crystal and 
Diodes Expoxied 

• Low Battery Indicator 
• Secure Battery Cover 
• Durable "Rub Proof" 
Overlay 

Jerrold • Panasonic • Regency 
Hamlin • Oak • SA and more 

Cable Technologies International, Inc. 
2500 Office Center, Suite 109, Willow Grove, PA 19090-1222 

Phone: (215) 657-3300 • Fax (215) 657-9578 

Pocket 
Toner 
• Every installer should have one 

• Durable metal construction 

Pocket Toner is the lowest price quality toner. 
Designed and built for top performance and 
durability. Fits conveniently in your pocket. 
Powered by 2 AAA batteries (included). 

Reference this ad 
for a special price. 

JUST DROP I 
New York Office 800-628-8281 
Florida Office 800-336-2044 

FerroMarm 

UPS 
Uninterruptible 
Power Supply 

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

FerroMax- features: 

• Operating Temperature: 
-30°C to 55°C 

• Battery Run Time: 
30 minutes standard 

• Transient Suppression: 
2,000: 1 

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

• Two Year Warranty 

Lectro 
Lectro Products, Inc 
420 Athena Drive 
Athens, GA 30601 USA 

1-800-551-3790 

SEPTEMBER 1992 
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The 

Emergency Alert System 
From 

MEA/ONiCS 

* Emergency access to all television channels, including midband 
and superband. 69 channels. 

* The perfect way to improve community relations and provide an 
invaluable service. 

* A great way to make your system, large or small, more valuable 
to your city and subscriber. 

* Easy installation and operation. 

* Standard 19" Rack Mounting. 

* Compatible with all Headends. 

* 14 Day Delivery. 

* Full One Year Warranty 

* Affordable 

* 24 and 88 Channel Units also available 

By 

IdEA/ONiC.5 
Box 369 Mayville, ND 58257 701-786-3904 

Cable Works 

Subscriber Management & Billing software 
at a price you can afford. 

Cable Works I R.O.P. 

An Addressable Interface and ARU 
that authorizes PPV at your remote headend. 

For demo or information 
contact 

Computer Utilities 
of the Ozarks 

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

6 REASONS WHY 
CABLEMATIC IS THE BEST 
CORING AND STRIPPING 

TOOL FOR YOU. 

1. Strip stops 
available for 
exact conductor 
lengths 

2. Heat-treated, spiral 
fluted steel coring bit 

3. Tough. color-coded 
plastic cable guide 
sleeve 

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

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

5. Durable, precision. 
machined aluminum 
body 

6. Replaceable 
sheath cutting 
blade produces 
beveled edge 

ThoyeaPetoalaamake. 
Onnpon of Reny Company 46 Noohs KI1 Road. Cromwell. CT 06416 

800 $20 8665 12031635 2200 FAO 12031 635 3631 

Keyway ... Anyway! 

Afar 
• The Beast II can be keyed 

to match your existing locks. 

• The Beast II is a security 

enclosure designed to stop 
theft. A unique self-locking 

retained lid eliminates any 

possibility of removing or 

losing the lid. 

• Available in gray or beige, 

and open or solid black. 

1èJ Cab1e Security 

801 Fox Trail 

P.O. Box 2796 

Opelika, AL 36801 

FAX (205) 742-0058 

1 800 288-1506 
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Tektronix TSG-100 NTSC TV generator 
The following originally appeared as "CT's Lab Report" in the 
April 1990 issue of "Communications Technology." 

By Ron Hranac 

W hen I think of Tektronix video test equipment, two at-
tributes come to mind: high quality and high price. But a 

couple years ago, Tektronix introduced its TSG-100 NTSC 
video generator. What really made it unique was — in addition 
to the reputation normally associated with the company's N 
products — a very reasonable price. For less than the cost of 
many CAN signal level meters, here was a digital video signal 
generator. About a year later, the company added a no-cost 
option to delete the standard test signals and replace them with 
transmission test signals (a combination perfect for CATV 
headend testing). 

CTobtained a TSG-100 video generator configured with op-
tion 01 (transmission test signals) for this evaluation and had it 
put through the paces in Jones Intercable's corporate lab. 
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The product 
The TSG-100 video generator is not much larger than a 

typical hardbound book. It measures 1.7 inches high, 8.1 inch-
es wide and 12 inches deep; it weighs a little over three 
pounds. This compact package provides the user with several 
video signals that are generated digitally as eight-bit words 
then converted to analog baseband waveforms. The option 01 
test signal complement includes NTC-7 composite, NTC-7 
combination, color bars, sin x/x matrix, field square wave, 50 
IRE flat field and 0 IRE flat field signals. 

For conventional oscilloscope measurements of the gener-
ated waveforms, the TSG-100 includes a scope trigger output 
that is switchable between horizontal and vertical rates. The 
generator also provides a user-adjustable 1 kHz audio tone 
(factory set at +8 dBm) that is perfect for setting headend 
modulator audio deviation. If portability is a concern, the gen-
erator operates via 120 VAC or an external +11 to +16 VDC 
source. 

Front panel controls, indicators and connectors — Eight 
front panel momentary-contact push buttons are used to se-
lect the desired test signal and an additional push button se-
lects between horizontal and vertical trigger pulses for external 
scope triggering. LEDs in the center of each button indicate 
which signal has been chosen. Two BNCs are located on the 
front panel; one is a 75 ohm full-field video output and the 
other is the trigger pulse output. 

Rear panel controls and connectors — The only control on 
the rear panel is the on-off switch; Tektronix calls it an "on-
standby" switch. Both AC and DC power are turned on and off 
with this switch. If you remove the AC power cord the switch 
controls the DC input and with the AC cord in place the switch 

Field square wave 
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Reader Service Number 236 
Reader Service Number 235 

VCII RACKSAVER CHASSIS 

• 3.5- Height 
• Stackable 
• Saves Rack Space 
• Ball Bearing Fan-cooled 
• Videocipher Retrofit 
• Videocipher Updates 
• Galvanized Chassis 
• Stainless Steel Faceplate 
• Battery Test Points 
• Can be installed on working VCII's 

SAWTRE ELECTRONICS 
4230 Rosehill, Suite L-5 
Garland, Texas 75043 
Phone: 214-240-5452 
Toll Free: 800-749-5452 
Fax: 214-303-0527 

5101,11 III 195 

DROP 
TRIMIfiii 

Trims jacket and center conductor of RG59 
and RG6 drop cable quickly and safely. 

Handy built-in clip 
attaches tool to belt 
or tool bag 

high-carbon steel 
cutting blade molded 
in place for accurate 
repetitive cuts 

"V" notch blade trims 
around center conductor Molded from high-

impact Delrin• 

Large finger loop for 
easy tool rotation 

Preset blade trims jacket 

The best tool value of its kind! 

41::› 
Thr cable .01 Innot !!!! 

Div Islo on ol Ripley Caaapany 
.16 ti..tk. II,)) Road t.non...11 11-11.111. 
1.10 5211.1.51211111 2200 

FAX .1111.15 361I 

Distributed by 

1,4 14111.0.,,1 

CROWN. 
Where even the conventional 
ladder racks are unconventional. 

THE CROWN DIVISIONS 
of THE ALLEN GROUP INC. 
1654 Old Mansfield Road 
Wooster, Ohio 44691 
1-800-321-4934 

Ohio 1-800-525-2485 

Clamp-down ladder racks require a lot of 
effort just to lock the ladder in place. No 
longer. The Crown Deluxe Ladder Rack fea-
tures an exclusive, lever-like locking device 
that makes clamp downs easy and prevents 
damage to van roofs. 

NEW! 

TO MAKE YOUR LIFE EVEN EASIER... 

Crown also offers the all-new Slide-
Down' e Ladder Rack that enables the 
ladder to slide from roof top to the 
side of the van for easy loading and 
unloading. Call 
today for name of 
nearest distribu-
tor (distributor 
inquiries invited). 

' 

SLIDE-OUT 

VAN STORAGE 
SYSTEMS' 
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SCO2MFA Universal 
Messenger Drop Clamp 

Curved Surface 

New Slot 0•1111.81 

"I." Slot 

The SCO2MFA is used for the suspension of integrated 
messenger drop cables at the tap, house and service pole 
and will fit all series of drop cables from type 59 to I, 
including dual cable. 

The unique design of the new universal messenger drop 
clamp preserves the cables coaxial configuration and its 

characteristic impedance. The cable being installed into 
the body of the clamp is protected in such a way that 

problems of sheath damage, reflections and signal leak-
age caused by wrapping it with the messenger wire are 
eliminated. 

,*ommunications Inc. 
21 I Stonewall Street 
Cartersville, GA 30120 800-829-7224 

SACHS® 

SMOOTHER 
CABLE INSTALLATIONS 

Hydralube® F-150 cuts friction 
over 40%* on difficult cable pulls 

A high performance 
lubricant incorporating 
tiny silicone spheres, 
F-150 is particularly 
effective on longer cable 
pulls. It is compatible with 
all types of cable and 
duct including factory 
lubricated types. *Unlike 
water based lubricants 
with fatty acids that 
remove factory lubrication 
from duct, F-150 delivers consistently faster, smoother, 
longer pulls under the most demanding conditions. 
Also, it's safe and non-toxic to workers and the 
environment. For state-of-the-art cable pulling, specify 
Hydralube F-150 by ARNCO. 

Contact your ARNCO rep or distributor for complete 
*Test Results and the Hydralube brochure. Or, call: 

ARNICO 1-800-321-7914 

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

controls the AC input. When both power sources are connect-

ed, the TSG-100 operates off the AC input. The unit's AC fuse 
holder is located next to the AC power socket. Power con-
sumption is under 10 watts. 

Comparing the specs 

Performance 
parameters 

Luminance amplitude 
accuracy (bar) 

Chrominance-to-
luminance gain 

Chrominance-to-
luminance delay 

Burst amplitude 

Manufacturer's Lab 

specifications measurements 

±1% of 100 IRE 

±2% of 100 IRE 

< 15 ns 

40 IRE, ±2% 

100.1 IRE 

100.3 % 

0.3 ns 

40.1% bar 

Sync amplitude 285.7 mV (40 IRE) 40.1% bar 
±1% of 100 IRE 

Sync risetime 

Differential gain 

Differential phase 

Signal-to-noise 

Line time distortion 

21 pulse ringing 

140 ns, ±20 ns 

1% maximum 

0.6° maximum 

< 60 dB 

< 0.5% 

< 1.5% peak 

Luminance non-linearity < 1% 

NTC-7 combination 
multiburst: 

White reference 
flag amplitude 

500 kHz burst 
1 MHz burst 
2 MHz burst 
3 MHz burst 

3.58 MHz burst 
4.2 MHz burst 

1 kHz audio signal: 

Amplitude 

Frequency 

Distortion 

139 ns 

0.09% 

0.26° 

82.2 dB 
weighted 

Not 
measurable 

0.5% 

0.33% 

(Note: n o tolerances g iven by mfg. 
for the following parameters) 

100 IRE 

50 IRE 
50 IRE 
50 IRE 
50 IRE 

50 IRE 
50 IRE 

0 to 8 dBu into 
150 ohm, 600 ohm 
or high impedance 

1 kHz (tolerance 
not specified) 

< 0.5% THD@ 
600 or 150 ohms 

100.1% bar 

49.5% flag 
50.0% flag 
50.1% flag 
50.4% flag 
49.7% flag 
49.1% flag 

< 0 to +10 
dBm into 
600 ohms 

997 Hz 

< 0.2% @ 

600 ohms 

C•2039-ARN 
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Sin x/x 
Reader Service Number 240 

le 2e 
IRE ref: le@ IRE e 714 mU. 

1 
3e 40 SP 6E1 e 

Micre-Seconds Sunchroreem APL 48.8% 

The rear panel connections include AC and DC power in 
puts, a BNC video output (same as front panel) and a three 
prong Cannon-style connector for the audio output. The leve 
control for the audio output is accessible through a small hole 
in the side of the TSG-100 about two inches forward of the 
audio output jack. 
A word of caution about the DC power input connector: It is 

wired for compatibility with a Sony BP90 battery pack, which 
means the center pin is grounded. If you reverse the polarity 
during DC operation, you will blow an internal 2-amp fuse. 

Lab measurements 
All video measurements were performed on a Tektronix 

VM-700 automatic measurement system. The accompanying 
diagrams are VM-700 plots of seven of the eight video signals 
available from the TSG-100 with option 01. (The matrix signal 
is a "mixture" of the NTC-7 composite, NTC-7 combination, 
color bars, sin x/x and 50 IRE flat field waveforms, so it was 
not included in this evaluation.) 

The accompanying table summarizes the manufacturer's 
specifications and what was measured in the lab. 

The Tektronix TSG-100 with option 01 would be a useful 

Porta Systems Corp. presents a total fiber manage-
ment solution for CATV networks which provides 
superior fiber management, protection and accessi-
bility. The unique FOCUS(TM) system combines 
connection, splicing and storage of couplers and 
splitters into a single modular unit that may be wall-
mounted or installed in any 19" cabinet or standard 
rack. Porta Systems provides a full line of cable as-
semblies, including -70dB return loss angle polish 
connectors, and state-of-the-art couplers and WDMs 
are offered by Aster, Porta Systems' newest sub-
sidiary. 

See us at SPIE's 0E/Fibers, Booth #213. 

Porta Systems Corp. 
575 Underhill Blvd. • Syosset, NY I 1791 

Phone: 800/93 PORTA • Fax: 516/682-4636 

Power Insertion Amplifiers 

Viewsonic,s Power Insertion Distribution Amplifiers 
are uniquely configured with remote power insertion 
capabilities to solve the problem of long drops when 
associated with low signal levels at the subscribers 
terminal equipment. All units are supplied complete 
with plug-in-adaptor and power inserter. 

Vievt—  rsctics 
6454 E. Rogers Circle • Boca Raton, Florida 33487 
800 645-7600 • 407 998-9594 • Fax 407 998-3712 
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686 

Channel A Chonnei 

se 

11 

40e 

268 

•  

18 

-2 -38 

-46 

......... 
16 28 

IRE ref: 160 IRE A 714 eV. 

02-Feb-90 1 ,h 

1 1 1 
30 40 çe 60 6 

Micro-Seconds Synchronous APL A 

addition to any cable system's headend. Its low cost ($1,250 
at the time of evaluation) places it within reach of most opera-
tors, and its small size and DC power capability make it handy 
for portable work. 

The 100 IRE white reference available in both NTC-7 com-
posite and combination test signals can be used to set video 
depth of modulation in headend modulators, and the genera-
tor's internal 1 kHz audio signal would be useful for setting 
audio deviation, although you probably will want to reset the 
audio amplitude to 0 dBm for this. When it comes time to do 
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ii 
headend proof-of-performance measurements, the sin x/x test 
signal is ideal for measuring in-channel video frequency re-
sponse of a modulator. The color bars can be used to adjust 
headend monitors and TV sets. 

If you need a source of test signals for basic video distor-
tion measurements, the waveforms from the TSG-100 will 
handle most requirements while saving you a bundle of 
money in the process. 

For additional information, contact Tektronix Inc., P.O. Box 
500, Beaverton, Ore. 97077. 

SC16 "SAXXIT" 
Metal Cable Clip 

.«, 
.410, 

/
114;-.e % A re.omiffligi, 

• - 

The SC 16 "SAXXIT- 1" metal cable clip is made of 
weather resistant galvalume steel and is used for securing 
and maintaining a uniform installation of the coaxial 
cable onto most surfaces via its pre-inserted self-tapping 
screw or drive pin. 

The SC 16 metal cable clip has a specially designed 
pyramid shape to prevent cutting or crushing of the coax-
ial cable. A curved edge was added as well to prevent 
any indentation on the surface of the cable and to ensure 
the cable's constant impedance integrity. 

SACHSe 
SaLlts Communications Inc. 

211 Stonewall Street 

Cartersville. GA 30120 800-829-7224 

Electroline's new 
1GHz Electronic Multi-tap 

Electroline Equipment Inc., has introduced its new EAS Elec-
tronic Multi-tap in the international market. The EAS Elec-
tronic Multi-tap is the world's first 1 GHz broadband address-
able system designed for off-premises television security and 
is a direct replacement for the standard multi-tap used in cable 
TV. It is designed for strand and pedestal installations and is 
compatible with PAL. SECAM and NTSC today. as well it is 
transparent to future HDTV formats. EAS Multi-tap of 
operators a new choice for cost effective addressable control 
of signals delivered to individual family homes. 

The EAS Multi-tap is based on the field-proven Electroline 
Addressable System. first put into operation in 1982 and 
which is currently in widespread use and serving more than 
600.0(X) subscribers. 

= I T R 0 L 1 1\1 

Phone: 514-374-6335 Fax: 514-374-9370 
8(X)-461-3344 (U.S.) 
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Equipment 

MAIN UNE EQUIPMENT, INC. 
National Distributor for 

PATHMAKER — TEXSCAN 

WE BUY: Used Converters 
Used line gear 

WE SELL: Refurbished Converters 
Line Gear 

WE REPAIR: Converters & Line Gear 
Distributor of Eagle Traps 

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

Los Angeles • Atlanta • Spokane 

REFURBISHED/ BOUGHT/ SOLD 
• G.I. Video Cipher II - Eagle Traps - $1 
- $475 • JLE / 400 

• Magnavox 5-330 with Housing - $80 
Trunks - $375 • SA 6650 Receiver 

• Jerrold SJ Trunk - $250 - $250 
• 3700 - 5900 Traps - $3 • DRZP-2A - $8 

Call for complete inventory list: 

ARENA SERVICES INC. 90 del), warranty 
We service what we sell 215-630-0320 

USA Fax: 215-630-8202 

WANTED 
Headend • Linegear • Converters 

Magnavox, Jerrold, SA 

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

WE BUY & SELL EQUIPMENT: 
SA PP 450MHz LE's  $109.00 
SA FF 450MHz TA's  $299.00 
SA PP 400MHz BRDGR $90 00 
8556-005 Scramblers  Call 

Hurry, Limited Quantity Available 

FREE REPAIRS? 
Repair Credits Given For 
Your Excess Equipment!  

FOR OTHER SPECIALS CALL: 

SALES 
404-992-6730 • 614-885-1520 

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

get converted! 

Cable Tools 
LEMCO 

call for catalog 

800-233-8713 

liwumry KY ...4 ( ROC MOUNTAIN 

Service JUMPER CABLES 
Since 
1966 P.O. BOX 9707 • HELENA, MT 59604 

Custom Made 
Jumper Assemblies 

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

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

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

L7 -
1 > 

No. I CATV 
Elect ron lc% and 
Parts Distributor 
on Ne%1 Coast 

NeE•W 

Long-lead Keypad 
Jerrold part # 164-010-000 

available in quantity 
meets or exceeds TI specs 

to 500 $2.98 
500+ $2.78 

(714) 931-2686 
(714) 931-2690 fax 

cAE3LEPLEx 
)'rrur (atrle tkir't work 

Chronic industry shortage NOW SOLVED! 

teette 
9.1)08 
411.611) 
See** 

• closer contact tolerance/cleaner connections 
• much easier/faster installation 

Scientific Atlanta Cases 
8500. 8550, 8520-30 Available Now 
8570, 8580 Coming Soon 

• use for converters arid remotes 

• Jerrold DRX. DSX. DRZ 5- & 18-function 

IC Specials 
Jerrold A-PROM S1.40 
TEA 1009 $1.26 

many other cable-related products-call for free flyer 

SH ID 
We Natcl: • novox, Jerrold, S.:ern c-Adanta 

cesa, Used, In Field) 
W. P Pricesll 
We : uy-Repair-Sell 

ACHIEVE PEAK PERFORMANCE 

ENGINEERING, INC  

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

COAST CATV SUPPLY 
IN STOCK 

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

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

We Buy: WANTED 
ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

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

WE NEED SURPLUS 
NEW & USED 

Connectors, Taps, Headend, 
Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 
Phone: 208-683-2797 

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

Emergency Alert 
Systems 

By 

IdEA/ONiCS 
69 Channels 

14 day delivery 
Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

(701) 786-3904 
Fax: (701) 786-4294 
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Equipment AERIAL BUCKET TRUCKS 

WANTED 
Jerrold DRX-3-DIC, DPV5, DPV7 

Pioneer 6110-6310 

SA 8550 8 8580 
Tocom 5503 VIP & 5507 

FOR SALE  
Jerrold DSX -2, $5.00 ea. (2000pc) 
Jerrold JX-3-DIC $2.00 ea. (2500pc) 

CABLE EQUIPMENT 
BROKERAGE CO. 

818-709-3724 • FAX 818-709-7565 

FOR SALE! 
Wavetek 

1855B/1 865B 
Refurbished: $5495/set 

JGL 
ELECTRONICS, INC. 

CALL 800/888-6130 
SCTE Sustaining Member 

Cable System 

Will pay cash for any brand of 

used CARS BAND (12.7-13.2) 

radios, power supplies, dishes 

and waveguide hardware. 

MICRO SUPPLY 
915-685-3000 

ADDRESSABLI 
CONVERTERS 

FROM 
 $11.95 

IN STOCK 

FULLY REMANUFACTURED - 

90 DAY WARRANTY 

List your equipment 
for sale with us — computerized 

Inventory LOCater system — 

See our ad In this issue 

CONTEC 
INTERNATIONAL 

800-382-2723 

FOR SALE 

100 Subscriber Cable TV System in South Texas 

• Excellent Growth Potential • 

Reply to P.O. Box 388, Olmito, Texas 78575 

System Technician 
Electronic tech needed to assist Chief 
Tech in small 13,000 sub system. Head-
end OPERATING experience, CALAN 
sweep gear, head-end switching, fiber 
optics, character generators, computer 
repairs. At least 2 years electronic school, 
NCTI system technician minimum. Need 
tech that can do all jobs in cable TV 
system . Good salary, benefits. 

Location: Island of Bermuda 
Call: (809) 292-5544 
Ask for: Don Greiner 

-BakerScott 

Career Opportunities 

Large selection geared 
for CATV 

STANDARD TRUCK 8 

EQUIPMENT CO., INC. 

1155 Hill St. S.E. 

Atlanta, GA 30315 

Ph: 1-800-241-9357 

Fax: (404) 622-4462 

USA BUCKL T [RUCKS 

ELECTFeMIC3 
C.43111FUNeK11(0111,011•TI. 

JERROLD CONVERTER SALE 

*DPV-5 

*DQN-5 

*DQN-7 

*DRZ-3 

*DRZIN-3A 

CALL 

FOR 

PRICING 

* With NEW Remote 
Ms0 DISCOUNT PRICING AVAII.ABI.E 

PHONE: 1-800-873-2552 or 

FAX: 1-516-331-1833 

software 

SubTRACKER 

CATV BILLING SYSTEM 

,..j  111 : R Statemen ts,ep o rt s  IBM Database,compati - 

  ble, Low Cost, Fast, 
Lama 1 Ideal for small to 
/iqk medium systems. 

LAN and Multi Town Capability. 

Canergy Cable Software 

403-354-2510 or Fax 403-354-8780 

Leader in the placement of Cable Television Professionals 

JIM YOUNG eg ASSOCIATES 
One Young Plaza • Weatherford, TX. 76086 

Call for information: 800-433-2160 • Fax: 817-599-4483 

SPLICER TECHNICIAN 

Minimum five years experience. Competitive 
wage/benefit package, long term employment, 

company owned & maintained bucket. 

Call (906) 774-6621 
Cable Constructors, Inc. 

Co., xi ( MI\ 1 1,1 ,SI(( Il 
Specialists 

in the 
Communications 

Industry 

• Engineering 
• Systems Management 
• Corporate Management 
• Marketing 

Call for literature: (201) 263-3355 FAX: (201) 263-9255 

Chief Engineer 
Minimum Qualifications: Associate Degree in EE 
or Electronics. Minimum 5 years experience in 
the Design, Maintenance & Testing of CATV 
Systems, Headends & Microwave Systems. 
Preferred But Not Essential: BSEE with 7 years 
of CATV experience in the areas listed above 
plus experience in video measurements and fiber 
optic systems. International experience desired. 

MINORITY APPI ICANTS FNCOURAGFO 
Submission Deadline: September 15, 1992 
-E0E" Equal Opportunity Employer M/F 

Send Resume ond Salary Roduremonts to 

Classifieds Manager 
Communications Technology 
50 S. Steele • Suite 500 • Denver. CO 80209 
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Are you a professional? 
OF COURSE I AM! 

NOW, PLEASE HOLD 
AS I MAKE AN 

UNETHICAL DECISION 
THAT WILL COST MY 
COMPANY A LOT OF 

MONEY! 

Obviously, he hasn't gotten his copy of the new videotape: 

"ANATOMY OF 
PROFESSIONALISM" 

Produced by the Society of Cable Television Engineers in association with NCTA and 
funded by Ca bleLabs, this outstanding video program serves as a tutorial for 

"Engineering Management and Professionalism, Category VII of SCTE's Broadband 
Communications Technician/Engineer (BCT/E) Certification Program. For those who 
are not pursuing BCT/E certification, this professionally-produced tape offers an in-

depth evaluation of situations (case studies) relating directly to cable industry 
operations. Don't miss out on this entertaining, thought-provoking program, now 

available from SCTE at the special low price of only $18! 

TO ORDER: All orders must be prepaid. Shipping and handling costs are included in the Continental U.S. 
The price is in U.S. dollars. SCTE videotapes are in color and are available in the 1/2" VHS format only. Videotapes are available in 
stock and will be delivered approximately three weeks after receipt of order with full payment. Videotapes are shipped UPS. SCTE 
accepts MasterCard and Visa. NO CASH REFUNDS. 

U Please send me # copies of Anatomy of Professionalism 
Mail To: SCTE, 669 Exton Commons, Exton, PA 19341 at $18 each (SCTE member price) 

. !I h credit card information to: (215) 363-5898 U Please send nie # _ _ _ _ copies of Anatomy of Professionalism 

Ship To: (Name)  at $21.60 each (non-member price) 
CI A check or money order for the appropriate amount and made 

Address (NO P.O. BO)ŒS):  payable to the Society of Cable Television Engineers is attached. 

CI I wish to pay by credit card (please check one) 
CI MasterCard DIVISA 

Account Number: Card Expires:  

SCTE Member #:  

Signature:  
Phone: ( )  Date:  

Reader Service Number 1 
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The following are videotapes currently 
available by mail order through the Soci-
ety of Cable Television Engineers. The 
prices listed are for SCTE members 
only. Non-members must add 20 percent 
when ordering. 

0- Fiber Optics: Here and Now — Jim 
Chiddix of ATC, David Grubb of Jerrold 
Communications, James Hood of Catel, 
Vince Borelli of Synchronous Communi-
cations and Lawrence Stark of Oriel dis-
cuss this vitally important topic. (1 hr.) 
Order #T-1058, $45. 
e The Future of the CA TV Business — 
Industry leaders Edward Allen of Inter-
Media Partners, John Goddard of Via-
com Cablevision, Bill Johnson of Scien-
tific-Atlanta and Hal Krisbergh of Jerrold 
Communications discuss the industry's 
future horizons. (1 hr.) Order #T-1059, 
$45. 
▪ Signal Leakage and CD Testing — A 
basic presentation of signal leakage and 
cumulative leakage index (CLI) testing 
including what they are and how to deal 
with them. This program, which features 

Tom Polis of Communications Construc-
tion Group and Robert V.C. Dickinson of 
Dovetail Systems, provides necessary 
information concerning Federal Commu-
nications Commission rules and limits, 
grandfathering, filing and equipment. 
Ground measurement techniques and 
flyover procedures also are discussed. 
This is a useful tool for developing your 
own plan to deal with FCC requirements. 
(1 hr., 10 min.) Order #T-1060, $45. 

Note: All tapes listed this month were 
videotaped at Cable-Tec Expo '88 in San 
Francisco. They are in color and avail-
able in the 1/2-inch VHS format only. 
Videotapes are available in stock and will 
be delivered approximately three weeks 
after receipt of order with full payment. 

Shipping: Videotapes are shipped UPS. 
No P.O. boxes, please. SCTE pays sur-
face shipping charges within the conti-
nental U.S. only. Orders to Canada or 
Mexico: Please add $5 (U.S.) for each 
videotape. Orders to Europe, Africa, Asia 

or South America: SCTE will invoice the 
recipient for additional air or surface 
shipping charges (please specify). 
"Rush" orders: a $15 surcharge will be 
collected on all such orders. The sur-
charge and air shipping cost can be 
charged to a Visa or MasterCard. 

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

A complete listing of SCTE publications 
and videotapes is included in the March 
1992 issue of the Society newsletter, "In-
terval." 

M&B Mfg. Co.'s 
all new 

Aluminum Cable Fastener 

Break this 
step off for 
a ground 

wire clamp. e«enaturam..). 
4t 

Special Features Include: 

• All black for streamline effect 
• Hardened galvanized steel drill 
• Easy installation into all building 

materials and much more... 

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

NEWHALL .P.;\ iJiJ 
95 Concannon Court (510) 625-9768 
Oakley, California 94561 Fax (510) 625-3303 

Looking for an effective, cost-efficient way to get 
and keep your staff up to speed? Interactive video 
technical training can help. It could mean fewer 
truck rolls from installer error. Fewer job-related 
injuries. And increased productivity. 

CALL 1-800-833-DISC 
MIND EXTENSION 
INSTITUTE 

Reader Service Number 69 
Reader Service Number 68 
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CALENDAR 

September 
9: SCTE Great Lakes Chap-
ter seminar, FCC technical 
standards, BCT/E exams to 
be administered, Holiday Inn, 
Livonia, Mich. Contact Jim 
Kuhns, (313) 541-4513. 
9: SCTE Magnolia Chapter 
seminar, Ramada Inn Colise-
um, Jackson, Miss. Contact 
Steven Christopher, (601) 
824-0200. 
9: SCTE Oklahoma Chapter 
seminar, microwave system 
design, installation and main-
tenance, BCT/E Category Ill, 
Fifth Season Hotel, Oklahoma 
City. Contact Arturo Amaton, 
(405) 353-2250. 
9: SCTE Hawaii Meeting 
Group seminar, CATV power 
supplies, batteries and 
grounding. Contact Michael 
Goodish, (808) 834-4155. 
9-11: Eastern Cable Show, 
Atlanta. Contact (404) 252- 
2454. 

406 

10: SCTE Hawaii Meeting 
Group seminar, FCC tech 
standards, Ritz Carlton, 
Kailua-Kona, Hawaii. Contact 
Michael Goodish, (808) 834-
4155. 
10: SCTE Mid-South Chap-
ter seminar, Howard John-
son's, Senatobia, Miss. Con-
tact Scott Young, (901) 365-
1770, ext. 4150. 
10: SCTE Penn-Ohio Chap-
ter seminar, BCT/E and In-
staller exams to be adminis-
tered at all levels, Sheraton 
Hotel, Warrendale, Pa. Con-
tact Marianne McClain, (412) 
531-5710. 
10: SCTE Satellite Tele-
Seminar Program, Video and 
Audio Measurements Part 
Four, to air from 2:30 to 3:30 
p.m. ET on Transponder 6 of 
Galaxy I. 
12: SCTE Chaparral Chapter 
seminar, CATV math funda-
mentals and calculations, 
BCT/E and Installer exams to 
be administered at all levels, 
Albuquerque, N.M. Contact 
Rita Erickson, (505) 761-
6206. 

1992 

JAJI.11.11JA 
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14: SCTE Wheat State 
Chapter, BCT/E exams to be 
administered at all levels. 
Contact Lisa Hewitt, (316) 
262-4270, ext. 191. 
15: SCTE Central Illinois 
Chapter seminar, OSHA 
safety, Holiday Inn, Brandy-
wine, Ill. Contact Chuck 
Prosser, (309) 347-7071. 
15: SCTE New York City 
Chapter seminar, signal level 
and automated testing, FCC 
specifications. Contact Rich 
Fevola. (516) 678-7200. 
15: SCTE Piedmont Chapter 
seminar, disaster recovery 
planning for the headend, of-
fice building, billing system, 
phone system, cable plant 
and other vital areas, Greens-
boro, N.C. Contact Tod Dean, 
(919) 662-1489. 
15: SCTE Delmarva Meeting 
Group seminar, leakage theo-
ry and analysis, terminal de-
vices, BCT/E exams to be ad-
ministered. Contact Linc 
Reed-Nickerson, (215) 825-
6400. 
15-16: Telco-Cable Confer-
ence, Washington, D.C. Con-
tact (202) 842-0520. 
15-17: Great Lakes Cable 
Expo, Cleveland Convention 
Center, Cleveland. Contact 
Holly Mills, (517) 482-9350. 
16: SCTE Appalachian Mid-
Atlantic Chapter seminar, RF 
transportation systems, Holi-
day Inn, Chambersburg, Pa. 
Contact Richard Ginter, (814) 
672-5393. 
16: SCTE Dixie Chapter, 
BCT/E exams to be adminis-
tered at all levels, Birming-
ham, Ala. Contact Scott 
Peden, (904) 968-6959. 
16: SCTE Florida Chapter 
seminar, FCC tech standards, 
Holiday Inn, Ft. Lauderdale, 
Fla. Contact John Tinberg, 
(800) 327-9767. 
16: SCTE Golden Gate 
Chapter seminar, video and 
audio, BCT/E exams to be ad-
ministered in Categories I and 
II. Contact Mark Harrigan, 
(415) 358-6950. 

Planning ahead 
Nov. 11-13: Private Cable 
Show, Marriott Sawgrass 
Resort, Ponte Vedra 
Beach, Fla. Contact (713) 
342-9826. 
Dec. 2-4: Western Cable 
Show, Anaheim, Calif. 
Contact (415) 428-2225. 
Jan. 6-7: SCTE Fiber-
Optic and Emerging Tech-
nologies seminar. Contact 
(215) 363-6888. 

16: SCTE Michiana Chapter 
meeting. Contact Russ Stick-
ney, (219) 259-8015. 
16: SCTE North Country 
Chapter seminar, Sheraton 
Midway Hotel, St. Paul, Minn. 
Contact Bill Davis, (612) 646-
8755. 
16: SCTE Piedmont 
Chapter, BCT/E exams to be 
administered in Categories II, 
Ill, IV and V at both levels. 
Contact Tod Dean, (919) 662-
1489. 
16: SCTE Snake River 
Chapter seminar, BCT/E Cat-
egory Ill, "Transportation Sys-
tems," annual election of offi-
cers and board members. 
Contact Paul Elgethun, (208) 
377-2491. 
17: SCTE Cascade Range 
Chapter, BCT/E exams to be 
administered at all levels, 
Paragon Cable east county of-
fice, Portland, Ore. Contact 
Cynthia Stokes, (503) 230-
2099. 
17: SCTE Mid-South Chap-
ter seminar, VideoCipher II 
technology, Ramada Inn, 
West Memphis, Ark. Contact 
Scott Young, (901) 365-1770, 
ext. 4150. 
17: SCTE New England 
Chapter meeting. Contact 
James Kelley, (401) 943-
7930, ext. 230. 
18: SCTE Palmetto Chapter, 
BCT/E and Installer exams to 
be administered, University of 
South Carolina, Columbia. 
Contact John Frierson, (803) 
777-5846. 
18-19: Wireless Communi-
cations Conference, Hyatt 
Regency, Washington, D.C. 
Contact 1-800-4-USIMTA. 
19: SCTE Cactus Chapter 
meeting. Contact Harold Mack-

ey, (602) 352-5860, ext. 135. 
20-22: SCTE Dakota Territo-
ries Chapter seminar, FCC 
tech regulations, Golden Hills 
Resort, Lead, S.D. Contact 
Kent Binkerd, (605) 339-3339. 
20-21: SCTE Old Dominion 
Chapter seminar, Installer 
and BCT/E exams to be ad-
ministered at both levels in all 
categories, Holiday Inn, Rich-
mond, Va. Contact Margaret 
Davison, (703) 248-3400. 
23: SCTE Golden Gate 
Chapter seminar, BCT/E Cat-
egories I, "Signal Processing 
Centers," and II, "Video and 
Audio Signals and Systems." 
Contact Mark Harrigan, (415) 
358-6950. 
23: SCTE Greater Chicago 
Chapter seminar, emerging 
technologies. Contact Bill 
Whicher, (708) 362-6110. 
23: SCTE Rocky Mountain 
Chapter seminar, spectrum 
analysis, TCI offices, Engle-
wood, Colo. Contact Patrick 
Kelley, (303) 267-4739. 
24: SCTE Mount Rainier 
Chapter meeting, Silverdale 
Resort, Silverdale, Wash. 
Contact Gene Fry, (206) 747-
4600, ext. 107. 
24: SCTE Wheat State 
Chapter seminar, basics of 
fiber optics, Red Coach Inn, 
Wichita, Kan. Contact Lisa 
Hewitt, (316) 262-4270, ext. 
191. 
25: Society of Broadcast 
Engineers regional conven-
tion, Sheraton Convention 
Center, Liverpool, N.Y. Con-
tact John Soergel, (315) 437-
5805. 
26: SCTE Rocky Mountain 
Chapter seminar, installer 
certification training. Contact 
Patrick Kelley, (303) 267-
4739. 
30: SCTE San Diego Chap-
ter, BCT/E exams to be ad-
ministered. Contact Kathleen 
Horst, (310) 831-4157. 
30: NCTA seminar, FCC tech 
standards, O'Hare Marriot, 
Chicago. Contact Christie 
Love, (202) 775-3637. 
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PRESIDENT'S MESSAGE  CTE"---1  

SCTE now 10,000 members strong! 
By Bill Riker 
President, Society of Cable Television Engineers 

t is my sincere pleasure to begin my 
first column as SCTE president with 

the announcement that the national 
membership of the Society has 
passed the 10,000 mark. This repre-
sents an increase from 1991's year-
end membership count of 9,000, and 
that figure represented an increase of 
1,500 members over the 1990 year-
end figure of 7,500. We've come a 
long way in a short time. 

The historic figure of 10,000 mem-
bers takes into account the Society's 
8,300 Active members, as well as the 
more than 1,700 members that have 
joined at the Installer level since the 
introduction of the Installer Certifica-
tion Program in 1989. 

The Society's staff has regularly set 
goals of membership figures we 
wished to reach by the year's end, 
and we had hoped (and expected) to 

reach the 10,000 mark by the end of 
1993 — a mark we've looked forward 
to achieving for many years. 

But the tremendously successful 
Cable-Tec Expo '92, held June 14-17 
in San Antonio, Texas, greatly con-
tributed to our Society reaching this 
goal six months ahead of schedule. 
When registering for the expo, many 
first-time attendees join the Society as 
Active members, taking advantage of 
reduced registration fees for mem-
bers, as well as showing their commit-
ment to technical training through sup-
port of and participation in the Society 
and its activities. 

With the onslaught of new mem-
bers that joined this year in conjunc-
tion with the expo, in addition to the 
ongoing popularity and success of the 
Society's numerous programs and 
services, we exceeded the 10,000 
mark in time to make the official an-
nouncement during the expo's annual 
awards luncheon on June 14. 

12,000 
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8,000 

6,000 
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SCTE ACTIVE AND 
INSTALLER MEMBERS 
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r  
19841985 1986 1987 1988 1989 1990 1991 1992 

What our 
Society offers 
Among the pro-

grams and services 
that have proven to 
be attractive to 
prospective mem-
bers are the Chap-
ter Development 
Program, in which 
local chapters and 
meeting groups, 
operating under the 
auspices of the So-
ciety, offer techni-
cal seminars and 
professional fellow-
ship at low cost to 
SCTE members 
and industry per-
sonnel throughout 
the country; the 
Broadband Com-
munications Tech-
nician/Engineer 
(BCT/E) and In-
staller Certification 
Programs, which 
test and certify the 
industry's technical 
community based 

"The historic figure 
of 10,000 members 
takes into account 
the Society's 8,300 
Active members as 
well as the more 
than 1,700 members 
that have joined at 
the Installer level." 

on their knowledge, skill and profes-
sionalism at one of three levels of em-
ployment; Cable-Tec Expo, the cable 
industry's premier training event; an-
nual national conferences on emerg-
ing technologies affecting the industry; 
and the Technology for Technicians 
national training seminar program, 
which offers intensive training and 
hands-on practical experience at nu-
merous locations across the country 
throughout the year. 

Reaching the figure of 10,000 
members is an important event in the 
Society's history. This number indi-
cates the broadband industry's techni-
cal community's ongoing appreciation 
and support of the training and ser-
vices provided by the Society. We 
look forward to continuing our efforts 
to serve the industry for many years to 
come. CT 
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THEA OF COMPLIANCE TESTING 

CSC-16-7 SHOWN ABOVE WITH (7) REMOTE SWITCHES 

A Fully utomated emote Testing System 
for Multi-Channel Distortion Measurement, Technical Standard Compliance 

and System Quality Control 

Cheetah Automated Remote Testing System solves two major system 
performance problems at the same time... 

Technical Standards Compliance Testing: 
With the Cheetah- HE-4650 and PC-4650.MD equipped with Multi-Channel Distortion measurement 
capabilities, you can automate compliance testing in your system. Connect the Remote Switches to 
the headend channels you wish to measure and the Cheetah- CSC16-7 Switch Controller with 
Director Software automates distortion measurements within your system. Levels and frequencies on 
both visual and aural carriers, along with Composite Second Order, Composite Triple Beat, Carrier to 
Noise and Aggregate Hum are all documented, stored, and printable for regulatory compliance. 

Continuous System Monitoring for Quality Control: 
Now you can stay on top of things by being continuously aware of the condition of your system. Watch 
developing trends and target problem areas before they get out of hand. Cheetah- provides you this 
measurement versatility with industry setting standards of accurate and consistent measurements that 
will help keep your system on-line, all the time. 

!ft., 

UM • 

  SUPERIOR   

% Automatea remote Testing 

At WE MEASURE THE BEST! 
111 •INERENNE 

de-Make IV • In to Booth 421 at the Eastern Cable Show. Reader Service Number 70. 
• 

SUPERIOR ELECTRONICS GROUP, INC. 
2237 Industrial Boulevard, Sarasota, Florida 34234 
Telephone (813) 351-6700 • Fax (813) 351-9193 



Now you can call the best 
in the service business 

for the best in 
headend equipment. 

ANIXTER CABLE TV stocks the complete line of 
Scientific Atlanta headend electronics, bringing 
you immediate availability on the industry's finest 
headend products. 

Scientific 
Atlanta 

Atlanta, Georgia 
(404) 840-7901 • (800) 242-1181 

Anaheim, California 
(714) 779-0500 • (800) 854-0443 

Chicago, Illinois 
(708) 350-7788 • (800) 544-5368 

Modulators, processors, combiners, and 
replacement modules are all in inventory. Call 
your Anixter Cable TV representative for all your 
headend needs. 

MOM 
CABLE TV 

Cleveland, Ohio 
(216) 526-0919 • (800) 321-8068 

Dallas, Texas 
(214) 446-CATV • (800) 231-5006 

Denver, Colorado 
(303) 740-8949 • (800) 841-1531 

Iron Mountain, Michigan 
(906) 774-4111 • (800) 624-8358 

Seattle, Washington 
(206) 838-9552 • (800) 438-9290 

Wharton, New Jersey 
(201) 328-0980 • (800) 631-9603 

c 1992 ANTEC 

See us at the Eastern Show, Booth 242. Reader Service Number 71. 


