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There Are Three New Ways To Provide 
Your Customers With Better Service 

Sencore's "CHANNELIZERS" are designed 
to pinpoint RF video problems and 
performance test any RF Distribution 
System faster and more accurately than 
ever before. 

Inspect 
(SL 7501) 

leCHOICE 
"r3111M13 

Sencore Introduces The New 
"Tech Choice" Line Of CATV 
Instruments Featuring: 

• Automatic measurements of both the audio and 
video carriers on all cable channels (FCC, HRC, 
IRC) including UHF. Simply enter the channel 
or frequency and the reading is displayed on 
the easy-to-read LCD display. (SL750A Only) 

• Exclusive "on-channel" tests for C/N and HUM. 
No need to tune off-channel or remove modulation to 
make these important tests parameters. Gives you the reading you need when you need it. 

• Simultaneously monitor the RF level of both your high and low pilot, with an exclusive pilot test. 
Makes all your system balancing a snap. 

Best of all, Sencore's "CHANNELIZERS" are designed to stand up to everyday field use. The rugged 
light-weight cases protect your instrument from all types of conditions. 

To find out more on how the "CHANNELIZERS" will make a difference in your testing, troubleshooting, 
and system maintenance call 1-800-SENCORE, and talk with your Area Sales Representative about 
putting a unit in your hands and finding out for yourself. 

Monitor 
(SL 750M) 

Analyze 
(SL 750A) 

3200 Sencore Drive, Sioux Falls, SD 57107 
Direct:(605) 339-0100 Fax: (605) 339-0317 Reader Service Number 2 

Call 1-800-SENCORE Today! 
(736-2673) 



COMMUNICATIONS INC. 

A MILESTONE 
10 YEARS OF TEAMWORK 

Dear Customers, 

On August 15, 1995, Trilogy Communications, Inc. celebrated not just 10 years of conducting 
business but rather the building of 10 years of trusted relationships. 

In 1985 Trilogy opened its doors with a highly sophisticated line of air-dielectric coaxial 
cables - MC2. And because you requested more, these last 10 years has seen the well 
received introduction of Drop, Riser and AirCell family of cables. 

But none of this success would have been possible, if it were not for those who have 
consistently trusted in us — you our most important asset. To those of you who put us on 
the map and to our many customers who have come on board over the years, we raise 

our glasses and thank you for your continued support. 

To Trilogy, customer satisfaction is everything. We promise to always listen to you and please 
continue to be our barometer. Call us, we're here. 

Many, many thanks. 

Sincerely, 

- NM. 

S. Shinn Lee 

James W Wonn 

P 
Grace P. Lee 

Neil Brasfield 

C4()`-Mk1 
Larry Linder 

2910 Highway 80 East 
Pearl, Mississippi 39208 
601-932-4461 

William T. Lee, Jr. 
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STOP 1 000. all.1111111.1 START 5. 000 000 MHz 

Introducing the PDA 30 1 GHz Amplifier from PICO MACOM, Inc. 
*Frequency range: 50 MHz to 1 GHz 
•30 dB gain at 1 GHz 
'Strip line circuits, SMD technology 
'Works with all broadband systems 
*External AC supply 105 or 250 volts 
*Compact design 
'Available in 3 models: no return path, amplified return path, or 
passive return path 

SPECIFICATIONS 
Bandwidth: 
Return bandwidth: 
Frequency gain: 

50 MHz to 1 GHz 

5 to 40 MHz (optional) 
30 dB ± 1 dB 
(50 MHz to 750 MHz) 
30 dB ± 2 dB 
(7s0 NIFIz to 1 GHz) 

Noise figure <6.5 dB 

Hum modulation @ max gain: -60 dB 
Return loss: 50 to 500 MHz 15 dB 

500 MHz to 1 GHz 10 dB 
Voltage requirements: 105 or 250 VAC 
Operating temperature: -10°C to +50°C 

DISTORTION PARAMTERS 
Channel No. Input Level Output Level 
(CW Carrier) 

CTB CSO XlVired 

77 +5 dBmV +35 dBmV 

77 +10 dBmV +40 dBmV 
77 +15 dBmV +45 dBm \.• _55 

77 +20 dBmV 

-60 -60 
-60 -60 -60 

-55 -55 

+50 dBmV -55 -50 -50 

REF 30 Db 

500E 0 MO MHz 

SCA1. 
5 
E  
db / 

S'ART 5 000 00C MHz STOP 1 000 000 000 Mu. 

[1.1113COM, INC. 

(800) 421-6511 
Fax (818) 899-1165 

12500 Foothill Blvd. 
Lakeview Terrace, CA 91342 
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THE FCC 
IS NOT THE 
ONLY GROUP 

REDUCING YOUR 
PROFITS... 

YOUR MDU 

-CUSTOMERS- ARE 

STEALING MILLIONS 

FROM YOU. 

THIS IS MONEY YOU 

CAN NO LONGER 

AFFORD TO LOSE. 

CALL THE INDUSTRY 

LEADER IN 

HIGH SECURITY 

ENCLOSURES 

AND LET US SHOW 

YOU HOW TO STOP 

MOU THEFT 

AND IMPROVE YOUR 

Borrom LINE! 

111' • 

Cable Security 
801 FOX TRAIL 

OPELIKA, ALABAMA 36803 
1-800-205-288-1507 

205-742-0055 
FAX 205-742-0058 

EDITOR'S LETTER 

More on OSHA 
emember last month's edi-
torial about the Midwest-
ern system that was visited 
by the Occupational Safety 

and Health Administration? The story 
continues: Representatives of the 
cable company have completed their 
informal fact-finding conference with 
OSHA reps. I had a chance to read a 
transcript of the conference. We could 
have some problems here, folks. 

I'll skip the details and get right to 
the point. In this particular case, 
OSHA is maintaining the position 
that the cable company's technicians 
must be classified as either "unquali-
fied" or "qualified." If the technicians 
must be classified as unqualified, 
then they can't come within 10 feet of 
overhead power lines. According to 29 
CFR 1910.333(c)(3)(i): "Unqualified 
persons." (A) When an unqualified 
person is working in an elevated posi-
tion near overhead lines, the location 
shall be set so that the person and 
the longest conductive object he or 
she may contact cannot come closer 
to any unguarded energized overhead 
line than the following distances: 111 
For voltages to ground 50 kV or 
below — 10 feet (305 cm); 121 For 
voltages to ground over 50 kV — 10 
feet (305 cm) plus 4 inches (10 cm) for 
every 10 kV over 50 kV. 

Bottom line, according to the 
OSHA regulations, is that "unquali-
fied" technicians cannot get within 10 
feet of overhead power lines. 

So what's a "qualified" person? 
One who is qualified, through train-
ing, to get closer to power lines than 
the 10 feet limit by knowing safe ap-
proach distances vs. voltage. For ex-
ample, if the voltage is "300 and 
less," the minimum approach dis-
tance is stated in OSHA regulations 
as "avoid contact." Over 300 volts, 
but not over 750 volts, the minimum 
approach distance is 1 foot, 0 inches 
(30.5 cm). The regulations in 29 CFR 
19101.333 go on to say that "only 
qualified persons may work on elec-
tric circuit parts or equipment that 
have been de-energized under the 
procedures of paragraph (b) of the 
section. Such persons shall be capa-
ble of working safely on energized cir-

cuits and shall be familiar with the 
proper use of special precautionary 
techniques, personal protective equip-
ment, insulating and shielding mate-
rials, and insulated tools." 

Or how about "a qualified person 
shall use test equipment to test the 
circuit elements and electrical parts 
of equipment to which employees will 
be exposed and shall verify that the 
circuit elements and equipment parts 
are de-energized." 

As I read the rules, a "qualified" 
person sounds a lot like a power com-
pany lineman. But that doesn't mat-
ter to this particular OSHA inspector. 
He said in the conference, "these ... 
standards apply to everyone" and 
"your technicians ... have to work in 
close proximity to overhead power 
lines and [the law] divides them into 
two categories. Unqualified — 10 feet 
away, or qualified — able to work 
closer to the power lines, depending 
on the voltage. Those are the laws we 
have." 

If these OSHA rules are going to 
be interpreted as applicable to cable, 
I'd wager that most of the industry is 
in violation of the rules. As I said last 
month, I don't know of any CATV 
personnel outside of plant personnel 
who could be defined as "qualified." 
According to the rules, if our cable 
plant is, for the sake of discussion, 4 
feet from power, then the 40,000 or so 
of us who are unqualified can't get 
within 6 feet of the cable! 

Suggested reading this month: The 
Death of Common Sense by Philip K. 
Howard (Random House). 

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

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

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

1-800-288-1507 

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

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

POWER 
MIAMI 

Reader Service Number 7 

FAX 205-742-0058 
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STOP CORROSION. 
rc• 

And Extend Shield 
Effectiveness with Belden 
CoreGuard Drop Cable. 

Belden extends the life of installed drop 
cable, and its shielding effectiveness, with 
the CoreGuard line of corrosion-resistant 
drop cables. A non-drip gel barrier /-
is used in all CoreGuard cables / 
to improve corrosion resistance, ."1"'"D 
prevent moisture penetration and 
extend the life of the drop. Request a 
copy our Technical Bulletin with CoreGuard 
test results, and a Belden Cable Television 
Catalog today by calling: 

1-800-BELDEN-4 

Belden 

Copynght 1494, Belden Inc 

MHz 
Established 1975 
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"Call us for all your CADCO requirements" 

DENVER, CO 
800-525-8386 
303-779-1717 
303-779-1749 FAX 

ATLANTA, GA ST.LOUIS, MO OCA LA, FL 
800-962-5966 800-821-6800 800-922-9200 
404-368-8928 FAX 314-429-2401 FAX 904-351-4403 

"Unique" Products For The 21st Century ,...) 
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Analog? Digital? Fiber? Copper? HFC? Standard makes a network work 
Putting together or upgrading a head-
end is more complex than ever. You 
need technology that wdl bridge the 
gap between today's wants and tomor-
row's needs. 

Standard has all the essential equip-
ment you'll need for a rapidly changing 
environment. 

The cornerstone of the 
intelligent headend. 
For proof, take a look at our Stratum 
modulator, a self-healing, advanced 
broadband network modulation system. 
Stratum combines up to 78 channels in 
a single six foot EIA rack. Ideal for mas-
ter headend applications or remote hub 
operation, Stratum offers exceptional 
RF performance, complete remote con-
trol operation and status monitoring 
capability. And with the unique auto-
mated redundancy module, the system 
can instantaneously correct decec 
faults intern • routi 

audio and IF signals to designated 
back-up modules. 
The perfect upgrade solution. 
Upgrading your headend? Start with 
our Agile IRD II integrated satellite 
receiver/descrambler. With a fully syn-
thesized PLL tuning circuit and micro-
processor control over the dual conver-
sion C/Ku-band 950-1450 MHz RF 
input, it's the preferred choice or the 
continuous duty cycle CATV master 
headend environment. 
Complete the package. 
The TVM550S moldulator, with the 
integrated CSG60 BTSC stereo gener-
ator, gives you noise and spurious free 
RF output, not to mention ultra-stable 
PLL-synthesized tuning. Perfect for the 
expansion of channels and upgrading 
headends, the TVM550S, coupled with 
the IRD II's advanced headend tech-
nology, completes a space-sal' 

enti 
equipmehti 

TVM550S 
MODULATOR 

Cover the broad-
band spectrum 
from 54 to 550 
MHz with a 
single unit. 

S.-- 
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CSG60 BTSC 
STEREO 
GENERATOR 

Have it integrated 
into the TVM 
Series or get the 
space-saving 
two-pack. 
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with FCC part 7€ Video/Auclio and RF 
performance standards for suture 
headend requirements. 

You deserve a toast. 
When you purchase Standard, you've 
chosen the fines-, line of headend 
equipment available. Congratulations! 
Celebrate your good taste, and good 
fortune... 

The right technology... for right now. 

Standard 
Communications 

SATELLITE & BROADBAND 
FIROCUJCTS '1/4/11C01‘.1 

RO. Box 92151 
Los Angeles, CA 90009:2151 
310.'532-5300 
Ton Free 800/74Z-2445 
Far 800/722-ne (Toll Free) 

•• Mae •••11•1 • M.«, «MP 
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AGILE IRD-II 

Cable industry's 
first RS250 
certified 
broadcast 
quality IRD. 

111 

STRATUM 
MODULATION 
SYSTEM 

Put up to 78 
channels in 
six feet of 
rack space. 
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Antec, Nortel 
announce ventures 

Antec Corp. and Northern Telecom 
(Norte') signed a letter of intent regard-
ing three proposed interrelated busi-
ness relationships. 

The first will be the formation of a 
systems integration joint venture com-
pany to provide the cable TV and tele-
phone markets with integration ser-
vices for hybrid fiber/coax (HFC) net-
works as they evolve to include voice, 
data and interactive video applications. 

The second is a joint venture compa-
ny that will focus on the product devel-
opment of Nortel's integrated digital ac-
cess technology and Antec's digital 
video technology. This effort will involve 
the design and introduction of new 
products to meet the evolving require-
ments of the server to set-top market. 

The third proposal is a marketing 
and sales arrangement for the Corner-
stone voice and data product line, as 
well as products to be developed by the 
joint venture. It is expected that Antec 

will be the primary sales channel to the 
cable TV industry and Norte' to the 
telephone industry. These relationships 
are subject to the negotiation and exe-
cution of definitive agreements and req-
uisite regulatory approvals. 

LG Electronics 
to control Zenith 
LG Electronics Inc., formerly Gold-

star, and Zenith Electronics Corp. 
signed a definitive agreement under 
which WE will acquire a controlling in-
terest in Zenith. In this transaction, 
WE will purchase for $10 per share 
16.5 million newly issued shares of 
Zenith common stock and more than 
18.6 million shares from Zenith share-
holders in a tender offer. The total 
transaction value is more than $350 
million. 
LGE currently owns 1.45 million 

shares of Zenith common stock. WE 
will own 57.7% of the outstanding com-
mon stock of Zenith upon successful 
completion of this transaction. 

NOTE 
• General Instrument announced 

that Dan Akerson will resign as chair 
and CEO to work full time at Forst-
mann Little & Co., GI's largest share-
holder. Akerson, who has been a gener-
al partner at Forstmann Little since 
1993, will remain chair and a director of 
GI until Dec. 31, 1995. Richard Fried-
land, president and COO, replaced Ak-
erson on August 1 
Correction/clarification 
"Videoconferencing for cable oper. 

ators" by George Lawton on page 
44 of the July issue of Communica-
tions Technology stated that the 
H.320 standard covers all of the 
International Telecommunications 
Union standards for videoconfer-
encing. However, H.320 only cov-
ers the standards pertaining to the 
terminal equipment. In addition, 
ANSI is developing the T1.800 se-
ries of standards for videoconfer-
encing in North America, which is 
based on the ITU standards. 

Pyramid Industries proudly 
celebrates our 40th year of 
business. Our continuing efforts 
enable us to meet the increasing 
technical demands of the 
electrical, fiber optic and CATV 
outside plant markets. 

Pyramid offers a full line of 
high quality HDPE products 
including smoothwall, ribbed 
and corrugated conduits. Our 
conduits protect millions of feet 
of communications cable 
throughout North America a 
we would be proud to 

DU co 
The leader 

in drop 

identification 

products for 

25 years... 

is also meeting your demand for 

installation supplies, construction 

tools, and security products. 

Call 1-800-331-2246 for your free full-line catalog 
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With the DIR-747 integrated receiver/descrambler, you get a l'/4" 
IRD that brings low profile to the next generation of performance. 
And, it's from the industry leader DX Antenna. 

For us, it wasn't just producing a thin receiver, we needed to produce 
the best receiver, period! And, we have done just that. 

The DIR-747 is a combination of the space saver you need when 
adding channels and the best technology available today. Also, it 
includes a long list of features from an integrated VCRS" descrambling 
module, to front panel controls and a video test port. 

Easy is a key word when working with the DIR-747. It's menu driven 
with an LCD display that makes selecting the many options simple. 
When combined with the all new DSM-180 modulator, your subscribers 
will receive 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! 

ANTENNA I 

The DIR-747 Satellite Receiver 
Reader Service Number 86 



SCTE NEWS 

Call for 
papers: 
Emerging 
Tech '96 

The Society of Cable 
Telecommunications 
Engineers is currently 
seeking abstracts for 
technical papers to be 
presented at its 1996 
Conference on Emerg-
ing Technologies to be 
held Jan. 8-10, 1996, in 
San Francisco. Topics of 
discussion will include: 
• Digital compres-

sion and transmission 
• Telephony 
• Multimedia 
• Future technolo-

gies 

Those interested in 

The Society of Cable Telecommunications Engineers 

1996 CONFERENCE ON 
EMERGING TECHNOLOGIES 

JANUARY 8-10, 1996 
ThE Hilton on Hilton Square San Francisco. CA 

presenting technical papers at the con-
ference should contact Roberta Daint,on 
at SCTE by calling (610) 363-6888 or 
via fax at (610) 363-5898. Submissions 
should include an abstract of the pro-
posed paper or presentation. 

SCTE premiers 
training seminars 

The SCTE announced two new 
seminars, "Introduction to Telepho-
ny" and "Introduction to Fiber Op-
tics," which will be offered at various 
locations across the United States on 
a varying schedule. 

"Introduction to Telephony," which 
was recently premiered, is a two-day 
seminar for technical personnel who 
want basic knowledge of telephone 
system operations, telephone net-
works and customer equipment with 
the various interconnect and service 
options. This seminar also is benefi-
cial to nontechnical personnel who 
need a general understanding of tele-

Friction. No Friction. 

Now, Pull Cable The Easy Way 
With Lubaduk. 

Now, there's no need to call 
in special forces to pull your 
fiber optic cable through conduit 
Because the mother-of-all-lubricants 
is here, at last. It's called Lubaduk, 
Integral's scientifically formulated 
lubricant, featuring microspheres that 
replace sliding friction with rolling 
friction, for a pull that feels like no 
friction at all. 
When combined with 

Integral's complete 

51f0 I 

pulling system, super slippery 
Lubaduk lets you pull more cable 
farther, faster. It's just 
that simple. 
So why let today's less-effective, 

sliding friction lubricants dictate your 
cable pulling profitability? Pull your 
cable like there's no friction — with 
Lubaduk. Call Integral at 
1-800-527-2168 for complete details. 

And take your next NTEGRAL project by storm! 

Exclusive Representative: Channel' Commercial Corporation • 1-800-423-1863 

The Lubaduk High Speed Cable Pulling System 

12 
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Six ways to maximize your 
system performance. 

Tricor 
Hand-held instrument 
functions as signal level 
meter, leak detector and 
data logger. Measures signal 
levels, hum, carrier to noise, 
and performs 24-hour test. 
Calibrated leakage optional. 

10000 

VF Series Filters/ 
AM-1000 Preampler 
VF preselectors extend the 
range of composite triple 
beat, cross-modulation and 
carrier-to-noise measure-
ments by up to 20 dB. AM-
1000-20 dB preamplifier 
boosts set-top converter out-
put to level needed for FCC 
part 76 testing. 

Searcher Plus 
The industry standard. 
Performs calibrated leakage 
measurements down to 2 
microvolts per meter. Comes 
with mobile mount for 
quarterly drive-outs, and 
can be hand carried to pin-
point leak source. 

TFC-600 Tunable 
Frequency Counter 
Automatically strips 
modulation from the 
video carrier for accurate 
measurement of video 
carrier frequency and aural-
visual carrier separation. 

Make Trilithic your source for CATV 
test equipment. 

Trilithic offers a full line of outstanding 

CAN test equipment to help you 

keep your system in top operating 

condition. 

From signal measurement to leakage 

detection and headend testing, 

Trilithic products are designed to give 

technicians reliable, efficient 

performance under the most 

demanding field conditions. 

For more information on Trilithic's 

complete line of CAT') test 

equipment, call today or contact your 

local Trilithic representative. 

Super Plus 
The ideal instrument for 
detecting signal ingress, 
Super Plus offers over 4 
times the sensitivity of any 
other leakage detector. 
Immune to power line inter-
ference and ignition noise. 
Special sub carrier tag 
ensures that only your leaks 
are detected. Perfect for 
overbuilt areas. Uses 
Searcher Plus mobile mount 
and antennas. 

Return Alignment System 
(9557/9558) 
Balances return path of 
two-way cable system 
quickly and efficiently, 
without repositioning of 
sweep generators. Highly 
accurate (+ 1 dB) system 
consists of headend 
transponder (9557) and 
portable remote signal 
source (9558). 

11P TRILITHIC 
The Best Thing On Cable 

9202 E. 33rd Street 

Indianapolis, IN 46236 

317-895-3600 
1-800-344-2412 
Fax: 317-895-3613 
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phony basics such as telephone termi-
nology, telephone company structure, 
network systems and services and 
customer equipment. 

Everyone attending the seminar re-
ceives a certificate of attendance. 
Those who pass the exam receive a 
certificate of achievement. The regis-
tration fee fro "Introduction to Tele-
phony" is $195 for SCTE members and 
$235 for nonmembers. It will next be 
offered Sept. 11-12 at the Ramada Inn 
in Andover, MA. 

Initial response to this new semi-
nar has been very positive, with par-

ticipants commenting, "Good informa-
tion, very helpful ... it broadened by 
telco knowledge" and stating that they 
"would recommend this to someone 
who has no exposure to telephony." 

"Introduction to Fiber Optics" is a 
three-day seminar designed for in-
dustry personnel who desire a gener-
al understanding of fiber optics, fiber-
optic systems and fiber-optic test 
equipment. Attendees can greatly 
benefit from the hands-on demonstra-
tions of mechanical and fusion splic-
ing that will be included in the semi-
nar. The registration fee for this "In-
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troduction to Fiber Optics" is $240 for 
SCTE members and $280 for non-
members. 

The fiber-optics seminar will be 
held for the first time Sept. 13-15 at 
the Ramada Inn in Andover, MA. 

The seminars will next be present-
ed back-to-back in October, with "In-
troduction to Telephony" scheduled for 
Oct. 16-17 and "Introduction to Fiber 
Optics" set for Oct. 18-20 at the Holi-
day Inn West in Fort Lauderdale, FL. 

In November, the Radisson Plaza 
in Indianapolis, IN, will host "Intro-
duction to Telephony" on Nov. 6-7 
and "Introduction to Fiber Optics" on 
Nov. 8-10. The seminars will be held 
at the Harvey Hotel Dallas in Decem-
ber, with "Introduction to Telephony" 
set for Dec. 11-12 and "Introduction 
to Fiber Optics" scheduled to be held 
Dec. 13-15. 

For information on future dates 
and locations, please contact SCTE 
National headquarters at (610) 363-
6888. 

Nomination call • • 
Board of directors 
The Society currently is seeking 

nominations for candidates to run for 
eight positions on its national board 
of directors: 
• Region 3 — Serving Alaska, 

Idaho, Montana, Oregon and Wash-
ington 
• Region 4 — Serving Oklahoma 

and Texas 
• Region 5 — Serving Illinois, 

Iowa, Kansas, Missouri and Nebras-
ka 
• Region 7 — Serving Indiana, 

Michigan, Ohio 
• Region 8 — Serving Alabama, 

Arkansas, Louisiana, Mississippi and 
Tennessee 
• Region 10 — Serving Kentucky, 

North Carolina, Virginia and District 
of Columbia 
• Region 12 — Serving Connecti-

cut, Maine, Massachusetts, New 
Hampshire, New York, Rhode Island 
and Vermont 
• At-Large Director — One posi-

tion is open. The person can be from 
any region and is elected by all mem-
bers. 

Interested parties should contact 
Bill Riker or Roberta Daint,on at SCTE 
national headquarters by calling (610) 
363-6888 no later than Oct. 15. 
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New": tu 
Irler°°1ealui -- for under $900 Multi-Channel Testing 

The Faster, Easier, 
Comprehensive signal level meter 
for cable TV installers. 

Multi-Featured... For the first 
time, installers can check all 

/ channels quickly and accurately-
ensuring FCC compliance and 
reducing subscriber callbacks. 

MicroStealth's scan mode displays multiple channels 
simultaneously on a single screen. Plus, measure up to 
890 MHz for today's high bandwidth cable systems. 

Easy Viewing... View the signal levels on a detailed, high 
resolution LCD display -- a feature, up until now, only 
available on higher priced signal level meters. 

Vs/AvŒ-rŒK 

Easy to Use... With the press of a single button, cable 
installers can easily get a snapshot of the system's 
performance. There is even a one button 
Go/No-Go function so you can be sure you are 
within FCC compliance on every installation. 
MicroStealths are lightweight, rugged and 
water resistant, to withstand the abuse of 
every-day field use. 

MicroPriced... The new MicroStealths are yours at 
unbelievably low prices. Even the enhanced 
MicroStealth MS1200 with 890 MHz frequency 
extensions, full scan mode, FCC Go/No-Go, and printer 
driver capability, is about half the price you would expect. 

All the accuracy, speed and ease of use at a price you 
expect from a leader. 

Call 1-800-622-5515 
Wavetek ...partners in prodttrtivity for over 25 years. 
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CORRESPONDENT'S REPORT 
By Lawrence W. Lockwood, President, TeleResources, and East Coast Correspondent 

Wireless Cable '95 
he Wireless Cable Associa-
tion International's three-
day annual convention 
and exposition was held in 

Washington, DC, in mid-July. The 
attendance was over 2,000 which is 
small compared the last National 
Cable Television Association's Na-
tional Show attendance of over 
24,000, but the NCTA is much older 
having been formed in 1952 while 
the Wireless Cable Association was 
formed in 1988. 

The two events are similar in 
many respects — attendees in both 
are a mixture of programmers, oper-
ators and vendors. Many cable pro-
grammers had booths (e.g., HBO, 
Showtime, MTV, etc.). The '92 Cable 
Act gave wireless cable operators ac-
cess to all cable programming at eq-
uitable pricing, and now that tele-
phone companies (Nynex, Bell At-
lantic and Pacific Bell) have invested 
heavily in wireless its future looks 
bright. 

One of the chief reasons for the 
phone companies' interest is due to 
the benefits digital compression be-
stows on a wireless system. Wireless 
has a maximum of 33 channels 
available but with digital compres-
sion that can be expanded to 150 to 
200 channels, which makes it a true 
competitor in the home delivery 
business. Wireless cable may well 
deliver digital video to the home be-
fore wired cable. Wireless will pro-
vide formidable competition to satel-
lite-delivered programming (e.g., Di-
recTv and Primestar) since it can 
offer local programming such as 
local news, weather, etc. 

Three days before the convention 
over 100 companies petitioned the 
Federal Communications Commis-
sion via the Wireless Digital Coali-
tion for authority to adopt digital 
compression technology. The conven-
tion had several breakout sessions 
on digital technology and the exhibit 
floor was heavily populated with dig-
ital equipment. 

The Wireless Cable Digital Al-

liance, which has been testing wire-
less digital cable transmission for 
more than six months, announced 
plans to begin a commercial trial of 
a system that it claims will deliver 
150 to 300 channels of programming. 
Formed a year ago, the alliance 
members include American Telecast-
ing Inc., Andrew Corp., California 
Amplifier, EMCEE Broadcast Prod-
ucts, Microwave Filter Co. and 
Zenith Electronics Corp. 

John Bowler, vice president of re-
search and development for Zenith, 
speaking for the alliance, reported 
results of field tests conducted over 
the past year in Lakeland and Or-
lando, FL, Colorado Springs, CO, 
and Chicago. 

The Zenith booth had a working 
digital set-top that decoded MPEG 
signals (at 3.5 Mb/s) for home recep-

tion. The set-top used prototype 
semiconductor chip sets developed 
by Zenith, LSI Logic Corp. and 
Raytheon. The digitally compressed 

Figure 2: Zenith's digital set-top converter for video services 
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Figure 1: GI's end-to-end wireless digital system 
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video was transmitted (on wireless 
cable frequencies) via 8-VSB (vesti-
gial sideband modulation) at 29 
Mb/s. Bowler noted that VSB modu-
lation is "scalable." That is, if there 
is excessive interference or low level 
signals producing unacceptable re-
ception the operator can drop to a 
lower VSB level, i.e., 16 VSB to 8 
VSB or to 4 VSB. 

General Instrument also had a 
working digital set-top in its booth 
but it used 64-QAM (quadrature am-
plitude modulation) and it did not 
provide scalability. A block diagram 
of GI's end-to-end wireless digital 
system is shown in Figure 1. A block 
diagram of the Zenith digital set-top 
is shown in Figure 2. Bowler said 
that the same digital set-top box will 
be used in wireless and wired cable 
(with possible differences in return 
path methodologies). As done at the 
Zenith exhibit, the wireless cable re-
ceiving antenna had a block convert-
er to bring the wireless cable RF to 
standard TV frequencies for input to 
the set top. When pressed about set-
top pricing, Bowler estimated that 
"in a quantity of one, initial costs 
might be about $399." CT 
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Women in Technology Award Nomination Form 

This award is co-sponsored by the Society of Cable Telecommunications Engineers, Women in 

Cable & Telecommunications, and Communications Technology. 

Objective: The annual Women in Technology Award will recognize and honor leading women in 

technology positions within the cable and telecommunications community, and will create 

visibility for all women in technical careers within the industry. Each year it will identify 

and acknowledge the achievements of an individual woman within the industry's technical 

community who has demonstrated significant personal and professional growth, and has 

contributed significantly to the industry. 

Eligibility: 

• Open to all women in a technical field of cable TV and telecommunications 

• Current national SCTE member 

• Current national WIC&T member 

• Demonstrates meaningful contribution to the industry 

• Exhibits high level of knowledge, skills and professionalism 

• Commitment to community and/or professional activities that serve to enhance 

the perception of the cable industry in general, and women in technology specifically 

• BCT/E program involvement or equivalent 

To nominate a person for this award, please provide the following information: 

Name of Nominee: Title. 

Company. 

Address. 

Telephone #: (_...) SCTE Member tt• WIC&T Member #. 

Why are you nominating this person? (Attach additional sheets if necessary.) 

Name of Nominating Person: Title' 

Company 

Address. 

Telephone #: (____) SCTE Member ft. WIC&T Member It. 

Mail or fax to be received by Sept. 15, 1995, to: Bill Riker/SCTE 

669 Exton Commons 

Exton, PA 19341 

Telephone: (610) 363-6888 

Fax: (610) 363-5898 
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WATCH FUTURE 
By Bob Luff, Chief Technical Officer, Broadband Group, Scientific-Atlanta 

Future set-tops: Who will 
own this valuable asset? 
One of the great successes of the cable 
industry is the set-top or home com-
munications terminal (HCT), as some 
people call it. Set-tops have given op-
erators, who purchase and integrate 
them as an integral part of their secu-
rity and end-to-end network systems, 
a powerful tool that has brought un-
precedented programming growth 
and services to subscribers and great 
growth and opportunities for our in-
dustry. The strategic value and con-
trol of set-tops by the cable operator is 
the envy of other telecommunications 
industries. And, at a time when com-
petition from direct broadcast satellite 
(DBS) and other terrestrial providers 
may make such a powerful tool even 
more valuable, legislation is being 
drafted that could change who actual-
ly owns this device (you or the sub-
scriber) — or more importantly — 
who can sell set-tops that work in 
your system. Will it be just you or any 
and all consumer electronic stores? 

The potential issues are far reach-
ing and the outcome will affect all of 
us. The first part of this article will 

focus on why this is such an impor-
tant issue. A second part in a future 
issue will suggest actions we all 
should be doing to influence or cope 
with possible set-top regulatory 
changes. 

he cable industry and the 
public has had a love/hate 
relationship with the cable 
set-top since its beginning. 

Indeed, most of us (system operators, 
chief engineers and techs, installers, 
customer service representatives, ad 
sales, programmers and, yes, even 
the cable lawyers) owe our very liveli-
hood to set-tops — or at least the in-
dustry growth triggered by the pro-
gramming and services made possible 
by their technology advances. And, 
the public has benefited significantly 
from expanded programming and ser-
vices as well. 

But, along with the tremendous 
benefits there also has been serious 
lingering set-top issues that have 
never been fully solved. Compatibility 
with advanced TV features and 

by CablePrep 
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recording complexities are well-
known problems that triggered 
Congress to focus the Federal Com-
munications Commission's attention 
on satisfactory solutions. But, as the 
importance of the set-top continues to 
grow, others want to share or control 
its future key role as the residential 
gateway of broadband and two-way 
services of the future. 

Its humble beginning 
In its early years, the set-top 

seemed to do little more than expand 
the tuning or channels of the limited 
12-channel VHF TV detent tuner. 
But as we know, breaking the 12-
channel barrier was just the begin-
ning step that along with RF amplifi-
er advancements allowed the indus-
try to constantly expand its capacity 
to 21, 36, 40, 46, 54, 64, 78, and soon 
to hundreds of interactive MPEG/ 
DAVIC-compliant digital compressed 
channels. 

It was this seemingly endless sup-
ply of capacity that encouraged the 
programmers to create CNN, C-
SPAN, ESPN, Discovery, USA Net-
work, TNN, The Weather Channel 
and Mind Extension University, to 
name just a few. 

The second major early set-top 
technology was its descrambling tech-
nology. Operators could nearly double 
their revenues with minimal cost as a 
result of set-tops and their expanded 
abilities. Pay services such as HBO, 
Showtime, Cinemax, Disney and re-
gional sports grew rapidly. 

Indeed, these set-top technologies 
triggered a total transformation of 
the industry from a small rural-only 
12-channel "reception improvement" 
based CATV industry into today's 
much more valuable 60- to 80-chan-
nel "program/service" based cable in-
dustry that has led to major MSOs 
and metro and regional cable opera-
tions with the ability to deliver far 
more than just one-way video enter-
tainment. In fact, these dual develop-
ments form the bedrock on which the 
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cable industry continues to operate 
today — expanded channels and se-
curity. 

Timing is everything 
Perhaps more important than the 

ability to support more channels and 
program security, which would have 
developed at some point anyway, is 
the ability to influence the timing of 
such breakthroughs for industry com-
petitive gain. Talks had been under-
way for years between the cable in-
dustry and the consumer electronics 
TV manufacturers for TV sets that 
could tune more than the 12 VHF de-
tent channels. But TV manufacturers 
were unable to support making a 
CATV-friendly TV tuner for a nation 
with only 20% cable penetration. 

It was the cable industry's ability 
to unlock itself from the mass market 
"lowest common denominator" con-
sumer electronics industry that gave 
it such an advantage. It allowed 
unique new services and features to 
be quickly and efficiently deployed 
when they made business sense — 
not years later when purchases of re-
placement TV sets had eventually 
reached some penetration level suffi-

cient to finally justify developing new 
services. Since TV sets last for 9-12 
years, it would take a long time to be 
able to introduce new services. Had 
this been the model, most of us would 
not be at our current jobs! 

Fortunately, that was not the 
model. Instead, the cable MSOs and 
cable set-top manufacturers were 
able to identify the key new features 
and services and develop cost-effec-
tive set-tops to satisfy that demand 
and get them installed earning new 
revenues in record time. Items like 
set-top remote volume and channel 
control and parental control were ex-
tremely valuable to the subscribers. 
And, they could be added without 
having to purchase a new TV set — 
something we now just take for 
granted. 

You break a few 
eggs making an omelet 

Unfortunately, the cable industry 
inadvertently made a few enemies 
along the way. Some subscribers com-
plained about box and remote fees. 

Some complained about the confus-
ing wiring to watch and record differ-
ent channels. TV set manufacturers 

and electronic retailers complained 
that set-top functionality was compet-
ing with their high-end set features. 
Now, electronic retailers feel they will 
be left out if they can not freely com-
pete by offering the same or compati-
ble set-tops to your subscribers. 

Regulatory interest 
Not surprising, this occasional com-

plaining from our subscribers and ef-
forts by various lobby groups have at-
tracted congressional and regulatory 
interest. On the surface, it first ap-
pears like more competition in the dis-
tribution chain of set-tops might be in 
the public interest. What could it 
hurt? Well, signal security for one and 
future ability to package technology 
products like advanced digital set-tops 
and the services they support. Prob-
lems in either or both of these areas 
could create major industry issues. 

Part 2 of this article will review 
what the possible impact of future re-
tail sales of set-tops would be on sys-
tem signal security, signal leakage 
compliance, and the complicating is-
sues surrounding service calls on 
equipment not owned by the cable op-
erator. CT 
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cow PE TITION 
By George Lawton, West Coast Correspondent 

Competition comes 
to the cable industry 

or a long time, the cable TV pipeline was the 
only effective multichannel distribution system. 
The advent of digital technology is about to 
change that. With more choices for multichan-

nel video delivery opening up, competition will focus on 
the quality and availability of product. The regulations 
that govern the relationships between video programming 
product manufacturers and distributors will become of 
paramount importance. 

Government regulations on the local, state and federal 
level will have an ongoing effect on competition to the 
cable industry. The current battles being fought in 
Congress are over uniform rate requirements, regulation 
pre-emption to wireless, and broadening program access 
provisions of the 1992 Cable Act. 

Apart from regulations, the playing field is changing. 
In an analog world, cable was king. No other delivery 
modality could effectively compete for quality multichan-
nel delivery of video programming because the bandwidth 
needed was so large. Analog product cannot be com-
pressed to any great extent. The pipelines must be large 
in order to get the product through fast enough to be an 
acceptable viewing experience. That effectively limits the 
number of pipes that can operate in a broadcast delivery 
system. 

Those factors do not apply in a digital world. Digitized 
information can be compressed much more effectively 
than information in an analog format. Consequently the 
cost per channel is less. That opens the playing field for 
all sorts of new programming entrants who want to ride 
the 500-channel superhighway into the home. To the ex-
tent that digital technology advances, the advantage of 
multichannel delivery that wired cable enjoys will disap-
pear. 

There are a number of obstacles to the implementation 
of digital technology. The primary one is the lack of a 
standard digital encoding scheme. Lacking such a stan-
dard, there is no way to assure that all digital program-
ming is compatible with all distribution systems. 

"The playing field is 
changing. In an analogl 

Ole 
world, cable was king." 

A second obstacle is the lack of digitally encoded pro-
gramming. Converting analog programming to a digital 
format imposes even more costs on a video product that 
already has additional costs associated with implementa-
tion. 

Wireless 
Wireless cable has the potential to grow into a power-

ful competitor to the cable industry. Using digital technol-
ogy, wireless cable could offer the same or better service 
at a fraction of the investment of cable operators. As such 
it has been growing at a rapid clip. The industry grew 
from 50 systems serving 300,000 subscribers in 1990, to 
143 systems serving 550,000 subscribers in 1994. 
With the programming field leveled by the Cable Act, 

wireless operators can provide service comparable to cable 
operators for lower prices. This is primarily because wire-
less cable system operators incur lower costs for system 
construction and maintenance. 

However, wireless operators have limited channel ac-
cess. At this time wireless operators can gain access to 
only 11 MMDS channels and either two or three MDS 
channels, depending on the city, for full-time use. On a 
part-time basis, wireless operators have access to the 20 
channels allocated to ITFS (instructional TV fixed ser-
vice). This gives them access to a maximum of either 32 
or 33 channels. With existing technology this may not be 
enough to provide a service competitive with cable opera-
tors. 

Continuing improvements in digital compression tech-
niques promise to be the answer to limited channel capac-
ity. Soon, wireless operators may be able to upgrade their 
systems to utilize digital compression and offer interac-
tive applications at a lower cost per subscriber than cable 
operators. In March 1995, the Wireless Cable Digital Al-
liance announced that it has commenced testing digital 
technology to be used in wireless systems. According to 
the alliance, using compression algorithms with a digital 
signal can increase the channel capacity of wireless sys-
tems to at least 200 channels and possibly up to 300. 
Cross-County Wireless announced that it intends to use 
digital compression techniques to offer more than 100 
channels by the end of 1996. (For more details on wireless 
cable's digital developments, see Lawrence Lockwood's 
"Correspondent's Report" on page 16.) 

Consolidation in the wireless industry has already 
begun. America Telecommunications Inc. purchased over 
40,000 subscribers from existing systems in 1994 and 
1995 thereby becoming the first wireless company to have 
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From the People Who Invented Leakage Detection . . . 
ComSonics Introduces 
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"Video competition is 
coming to the consumer 

from all sides." 

over 100,000 subscribers. Although these are relatively 
small numbers compared to cable's 60 million subs, those 
numbers could change rapidly. Cross-Country Wireless 
announced in April of this year that it would be pur-
chased by Pacific Telesis for $175 million. Bell Atlantic 
and Nynex announced on March 30 that they would in-
vest $100 million into CM Wireless Systems Inc. 

PacTel, Bell Atlantic and Nynex have formed a new 
programming company called Tele/TV and have issued an 
RFP for 4 million digital set-top boxes capable of handling 
wired and wireless delivery. AT&T and Silicon Graphics 
formed a new company, Interactive Digital Solutions, to 
develop network infrastructure and related services. Bell-
South, Ameritech and SBC Communications have formed 
a liaison with Disney to develop and package video pro-
gramming and interactive services. 

Broadcast TV service 
Broadcast TV stations have been and continue to be at 

the top of the delivered video programming hill. In the 
1993-1994 season, the four major networks maintained a 

Non-conductive Rod 
Fish Conduit from 1/2" - 6" and Larger 
High Strength and Flexibility 
Available with Foot or Metric Markings 

For complete information call or write: 

CORPORATION • SINCE 1956 
P.O. Box 240277. Charlotte, NC 28224-0277 

combined 72% share of all prime-time viewers. In house-
holds subscribing to cable, broadcast TV stations main-
tained 66% market share via retransmitted signals. More 
than 33% of all households that can subscribe to cable 
service elect not to do so. For these viewers, broadcast 
service satisfies their current desires for video program-
ming. 

The principal weakness of broadcast is the restriction 
on specialized program services due to its signal being 
limited to a single channel. This has led to predictions of 
the eventual, if not imminent, demise of this medium. 
However, broadcast is alive and well. The infrastructure 
is growing. The number of broadcast stations grew from 
1,149 to 1,518 between 1984 and 1994. The programming 
supply and distribution is growing. A fourth major nation-
al network, Fox, and two new "mini-networks," United 
Paramount and Warner, were added. 

The broadcast infrastructure will be able to take ad-
vantage of technological developments such as digital 
compression and advanced TV. These could overcome the 
current channel limitations of broadcast stations by ex-
panding the overall number of broadcast video signals 
available in a given area and/or permitting multiple pro-
grams to be transmitted over a single channel. 

The Federal Communications Commission licenses low-
power TV stations (LPTV) that use the same VHF and 
UHF broadcast spectrum as full-power stations. LPTV 
stations operate at a lower power and service a smaller 
geographic area. In contrast to full-power, current regula-
tions allow an LPTV broadcaster to own more than one 
such station in a market. Multiple LPTV stations could be 

SAW FILTERED 
FIXED CHANNEL 

DULA TORS 
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60 Channel * SAW Filtered * Low 
I.F. Loop * 50 dB Output 

Quality Head-end Products 
at the Right Price 

HOLLAND 
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(805) 339-9064 fax 
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The WindowLite PLUS Enhancement That's SWEEPING the Industry! 

ComSonics introduces... 

Read it... 

Delta 
is the 
newest enhance-
ment to the WindowLite 
PLUSTM. Together with the 
DSR memory module installed in a 
line amplifier, your technicians can store, 
recall, and compare live and historical data both 
in the field and at the home office. 
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combined to effectively provide multichannel video ser-
vice. This depends on future FCC rulings. At this time, 
spectrum allocation for LPTV use has been frozen in the 
largest markets in the United States. 

Direct-to-home satellite services 
DTH cornes in two flavors. The first and the one with 

the most potential to make inroads to cable's turf is direct 
broadcast satellite (DBS), which transmits in the Ku-
band. Hughes Communications/DirecTv, United States 
Satellite Broadcasting (USSB) and Primestar Partners 
L.P. have over a million subscribers combined. EchoStar 
Satellite Corp. and AlphaStar, a venture of Tee-Comm 
Electronics Inc., plan to begin DBS service in 1995. 

According to Linda Brill, spokesperson for DirecTv, its 
customer service surveys report extremely high customer 
satisfaction for product quality. "Ninety-eight percent of 
our customers end up signing up for our total choice pack-
age. We expect to triple our customer base to 1-1/2 million 
by the end of this year and we project 3 million sub-
scribers by the end of 1996." 

The second flavor, which has really been around for 
sometime, is the home satellite dish (HSD), receiving sig-
nals transmitted in the C-band. HSD owners can watch 
approximately 150 unscrambled signals without payment, 
and over 100 scrambled channels. If they have access, 
37% of the estimated 4 million HSD users subscribe to 
cable services, indicating that HSD and cable may be 
complementary delivery modes. 

Telephone companies 
Since 1990, the FCC has been easing the regula-

tions that prevented local exchange carriers (LECs) 
from entering the multichannel video marketplace. In 
1992, the FCC established a video dial tone (VDT) 
framework that permits an LEC to make available a 
platform that offers nondiscriminatory access to mul-
tiple video programmers and delivers video services to 
end users within its local service area, without obtain-
ing a local cable TV franchise. In 1993 the courts 
struck down the cross-ownership restriction that pre-
vented LECs from offering video programming. 

Most of the regional Bell operating companies 
(RBOCs) seem to have some plan to offer video ser-
vices. Pacific Bell already started construction of a 
hybrid fiber/coax network to support voice and broad-
band cable TV service throughout California. 
US West is spearheading a trial in Omaha, NE, of 

video services. It is still in the technical trial stage, 
but it already passes 50,000 homes. Initially it will 
offer analog CATV, with plans on ramping up to a dig-
ital video-on-demand (VOD) system in the near fu-
ture. 
Omaha may be one of the best test beds to study 

the future of cable/telco competition, since Cox Com-
munications also will be conducting a trial of VOD 
there. David Banks, a spokesman for US West, noted, 
"It will be a truly competitive marketplace. It will 
show how many customers we can wrest from them, 
and how they will do at holding on to them." 

However, the telephone companies seem to be shy-
ing away from VDT as it was first proposed. Both US 
West and Bell Atlantic have canceled their initial de-
ployment plans. Many speculate that they want to op-
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erate under a different regulatory scheme than com-
mon carrier VDT providers. 

Telephone companies also are in the process of buy-
ing up cable companies to offer video services today 
and for offering a competitive telephone service in the 
future. The most prominent example of this is US 
West's substantial stake in Time Warner. More re-
cently US West bought a 65% stake of all cable sub-
scribers in Atlanta. 

According to US West's Steve Lang, the company is 
planning on offering a competitive telephone service 
as soon as possible in Atlanta. A new state law al-
lowed companies to offer competitive switched tele-
phone service beginning in July. However, there will 
be a long process of certification and negotiation be-
fore US West is able to roll out the service. 

Lang noted, "It may be the first example of one Bell 
company going into another Bell market with wired 
competition. Our alliance with Time Warner and the 
purchase of the cable systems are part of US West's 
strategy to gain access to additional customers." 

Electric utilities 
Municipal electric utility companies are considering 

the development of broadband networks capable of dis-
tributing video programming and telephone services. 
Plans to use electric power lines to provide multichan-
nel video services are not well-developed but a number 
of power companies have formed alliances with cable 
companies or telephone companies. 

Utilities must develop two-way communications ca-
pabilities to implement energy management solutions 
and there is no physical reason why the existing net-
work also cannot be used as a pipeline for video pro-
gramming providers. Given that electric utilities have 
already deployed a network that reaches nearly every 
household in the country, the utility industry has sig-
nificant interest in developing this "third line" into 
homes. 

One utility is already doing this in Glasgow, KY. Its 
experience shows that municipal utilities can be a pow-
erful competitive force for the wired cable industry. Ac-
cording to William Ray, superintendent of the Glasgow 
Electric Plant Board, "Once plans to construct the mu-
nicipally owned broadband network were announced, 
the (local) cable operator suddenly found an interest in 
reconstructing their outdated plant and drastically low-
ering their cable TV rates. Before construction of the 
municipal system, the private operator had a system ca-
pable of delivering 36 channels of video and sold a basic 
package consisting of about 24 channels for $14.25 per 
month. After construction began on our system, 
overnight they found the capital necessary to upgrade 
their plant to a state-of-the-art 54-channel system and 
began offering a basic package consisting of 45 channels 
for $5.95 per month." 

Conclusion 
Video competition is coming to the consumer from all 

sides. In the air, it is being transmitted via terrestrial 
MMDS transmitters. In the sky, DTH services are reach-
ing happy consumers today. From the ground, telephone 
and electrical companies are exploring new video markets 
to expand into. CT 
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POWER I N G 
By Jack Webb, Product Manager, Cable Television, Alpha Technologies Inc. 

More power, please 
A RGH! ARGH! ARGH! It's the call of macho types as 

they cheer efforts for more 
power in their cars, 

trucks, lawnmowers and power tools. 
It's a quest that seems natural to 
many. But what does it have to do 
with cable TV? Actually quite a lot. 
Leaders in modern cable TV are cur-
rently exploring alternative tech-
niques to power both the new and 
old system components. New power-
ing systems designed to fit new ar-
chitectures make sense with the ad-
vent of new technology. Not to say 
that the industry will do away with 
tried and proven success. It will, 
however, build on those successes 
with innovations, which are more 
cost-effective and support the tech-
nology of new services in current or 
future systems. 

Modern architectures incorporate 
various configurations of fiber-optic 
cable to connect some form of node 
to the headend. Nodes vary in size 
and complexity, but all perform the 
essential function of converting opti-

Figure 1: Typical system powering 

-— 

  1 11) L  >tom 

cal signals back to a form that can 
be distributed to and utilized by the 
customer. The node design strategy 
follows the premise for all fiber ar-
chitectures — minimizing the com-
ponents in the plant and centraliz-
ing those that are necessary. Simi-
larly, the same design strategy 

Figure 2: Equivalent circuit 

VR4 = I„ X R, 
V„ = (1„ + 1,41 a R3 

(I„ + I„ + I„) X R, VRT = 
VRI = (I„ + + + I(4) a R, 

P, = (1„ + 1„ + + I(4) X Vr 

should be applied to powering the 
system. Centralized powering from 
each node would have obvious bene-
fits. 

A centralized strategy 
Centralized power is not a new 

concept. Power for telephony has long 
been centralized, with huge strings of 
batteries and backup generators pro-
viding power for telephone service, 
even when utilities are out of service 
for extended periods. Telephony and 
other vital services provided on mod-
ern networks will require the same 
level of quality service, including 
power to support additional broad-
band hardware. Telephony and other 
services survive floods, earthquakes 
and hurricanes. Customers and the 
industry understand that vital ser-
vices cannot be compromised by some 
intoxicated driver hitting a pole and 
putting the network out of service. 
Centralizing power at each node, 
along with other distribution hard-
ware, will provide both lower costs 
and more reliable service. Nodes will 
naturally require standby power ca-
pability to endure utility outages, 
brown outs and grid switching glitch-
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Figure 3: Equivalent circuit with 60 V source 
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es. Centralized power also will pro-
vide the following benefits: 
• A single power location means 

lower installation costs. All of the 
node hardware is located at one site, 
possibly in one enclosure, simplifying 
the installation and eliminating mul-

Our loop forming tool outperforms the other. 

tiple utility installations. 
• Reliability is inherently higher 

as the number of system components 
is reduced. With fewer locations re-
dundancy becomes economically fea-
sible. Status monitoring also becomes 
a vital link. Without status monitor-

ing, power would go into the standby 
mode and simply deplete the backup 
source before the operator will know 
there is a problem. 
• Single higher capacity compo-

nents are more cost-effective — low-
ering initial capital investments. 
• Servicing is simplified with a 

single location. Servicing a few larger 
installations is easier than servicing 
many smaller installations. 
• Standby operation can be imple-

mented more economically. Backup 
generators can be economically justi-
fied when they can back up an entire 
node. 
• Single enclosures are more eco-

nomical. Environmental control, 
which will increase the life and relia-
bility of system components, can be 
considered. 
• Higher overall operating efficien-

cy can be achieved — reducing over-
all operating expenses. 

Naturally, in a centralized design, 
the power supply must be capable of 
providing ample power for the node. 
Nodes vary in size and complexity 
from a few hundred subscribers to a 
few thousand. Power requirements 
will vary from 2 W to 5 W per sub-

How soon will your loops crack? We can tell you! Lemco has built a machine 
which moves cable into and out of loops — until they crack. 

One tool outperforms the others by wide margins. The benefits are: 
• Lower maintenance costs 
• Longer cable life 
• Higher system performance. 

You are invited to Lemco to review our procedures. Call us for current test data 
at 800-233-8713 

LEMCO Leiria° Tool Corporation Visi Booth 813-815 at th c Atlantic Cable Show 
and see our Expansion Loop Excursion Simulator in action. 
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Rim 
EXFO celebrates 10-year milestone.  

Welcome 

Ten years 
ago in Quebec 
City EXFO 
Electro-Optical 
Engineering set 
out to become 
the world's 
leading 
manufacturer of 
fiber optic test 
equipment. The 

company focused on three objectives 
— innovative products, high quality 
and unmatched customer service — as 
the means to achieving this end. EXFO's 
first products were a single power 
meter and light source combination. 

Today, EXFO employs over 
200 people in manufacturing and sales 
in Canada and the United States, and 
in its international sales office in France. 
The company's line of high-quality fiber 
optic test equipment includes OTDRs, 
attenuation and ORL test sets, and 
other instruments designed for specific 
applications such as FDDI, FTTH, CATV 
in the field and laboratory 
environments. 

EXFO's first contracts were for 
the development of customized test 
equipment for telephone companies in 
Canada and the U.S. Our success in 
this market permitted us to invest 
heavily in further R&D, and the 
company moved beyond handheld test 
sets into optical time domain 
reflectometry. 

In 1991, EXFO established its 
new main office in Vanier, Quebec and 
success in the international market led 
to the opening of the European 
international sales office one year later. 
Meanwhile, EXFO was breaking into 
new markets around the world. The 
manufacture of attenuation test sets 
custom-designed for the U.S. military 
led to the establishment of the 
company's facility in Richardson, Texas 
in 1993, which today employs sales, 
administrative and production staff. 

Our rapid growth quickly 
made our 16,000 sq. ft. facility too 
small, and we have since outgrown a 
subsequent expansion to 24,000 sq. ft. 
A recently acquired 40,000-sq.-ft facility 

to our second decade 

should provide enough additional 
production capacity to meet the needs 
of EXFO's market through the end of 
the century. We hope to move 
production into its new home by the 
end of 1995. 

This rapid growth in 
production capacity has not however 
slowed the pace of EXFO's 
technological advances. Massive re-
investment of revenues in R&D ensures 
a steady supply of innovative products. 
Some of milestones of EXFO's industry-
firsts include our dual wavelength 
handheld test set, the full duplex talk 
set, a universal test system for OTDRs 
and test sets that works on a PC 
platform, automated attenuation/ORL 
test sets, and a touch-screen mini-
OTDR. 

EXFO Electro-Optical 
Engineering won ISO-9001 certification 
in 1994. Our commitment to an 
externally-monitored system of quality 
assurance, administrative as well as 
technical, means our customers know 
they are guaranteed a consistently high 
standard in product quality as well as in 
sales administration and after-sale 
service. 

We are proud of these 
achievements and very pleased to have 
been singled out within the high 
technology industry for our 
innovations, the quality of our 
products, and the quality of our 
management systems. We were 
honored earlier this year to be named 
one of the 50 best-managed private 
companies in Canada by the Financial 
Post . Some of the other awards we are 
proud of include Best Canadian Product 
of the Year (1990), Best High 
Technology Firm of the Year in Quebec 
(1992), and Company of the Year - 
Quebec (1994). 

Every company in business 
today owes its success to its customers, 
but EXFO's customers have also 
contributed enormously to product 
development and the innovations that 
have characterized our first 10 years in 
business. We are particularly grateful to 
our customers of long standing, those 
who put their trust in us in the 

beginning, before we had the 
impressive 10-year track record of 
success we have today. To you, I say 
thank you on behalf of all EXFO 
employees, and we intend to continue 
to deserve your trust and your 
business. To our newer customers, I 
would like to say that we welcome 
your association with this still-young 
but now firmly established company as 
we enter our second decade. 

Germain Lamonde 
President 
EXFO Electro-Optical Engineering Inc. 

Electro-Optical Engineering 
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High performance, low cost options for CATV 

EXFO has supported the CATV 
industry with application specific test 
equipment for many years. Our unique 
combination of high power optical loss 
test sets, OTDRs, Optical Return Loss 
testers, and clip-on technology 
instruments, among other equipment 
has provided the industry with high 
performance and low cost options. 
The range of equipment which EXFO 
supplies has grown as have the 
applications and increasing fiber 
deployment within CATV; cable 
providers are diversifying into 
telephony services while Telcos are 
exploring broadband technologies. 

Fiber testing requirements for 
both the cable TV and 
telecommunications industries to 
characterize the optical condition of the 
system, and to ensure reliability in its 
day-to-day operations and quality 
control include: cable acceptance, 
splice and connector optimization, end-
to-end testing and optical return loss 
testing. Equipment is also required for 
on-going preventive maintenance and 
troubleshooting once the system is up 
and running. 

The cable acceptance test at 
pre-installation has the objective of 
determining whether any damage has 
occurred to the cable during transit. 
The cable acceptance test is performed 
with the OTDR. The OTDR is the only 
tool which can provide an inside view 
of the fiber which cannot be generated 
any other way. Fiber length, 
attenuation, and uniformity are verified 
for every fiber. During installation and 
splicing, an OTDR may also be used in 
its real-time mode to optimize splice 
loss; alternatively an optical power 
meter can be used to monitor power 

level. After installation, testing includes 
an end-to-end loss test. Optical return 
loss testing is important as well due to 
the optical characteristics of the DFB 
lasers in conjunction with the CATV's 
system AM modulation schemes. The 
latter combination is susceptible to 
reflection problems causing weaker 
signal-to-noise ratio resulting in static or 
sparkle on TV screens due to power 
fluctuations, mode hopping, and multi-
path interference. Therefore to 
characterize a fiber properly, OTDR, 
power meter, and ORL testers may be 
required. 

EXFO offers mini-OTDR 
equipment which provides novice 
mode operation where test parameters 
are automatically selected as well as 
expert mode operation which enables 
manual measurements. This Fiber Tool 
Box mini-OTDR is of great benefit to the 
multi-tasking technician since it is very 
simple to operate. A large touch-screen 
display with large selection keys 
reproduces the conventional layered 
menu operation. The unit is PC-based 
and incorporates hard and floppy 
drives; access to DOS may be password 
protected. While the CATV company's 
deployment of fiber is relatively new, 
the PC-based technology becomes very 
attractive since it is also a powerful 
documentation tool and easily 
implemented within new systems. 

There are a number of power 
meter and loss test set options used to 
measure power and loss. EXFO's 
complete line of power meters and test 
sets all offer a high power 
measurement range (up to +23dBm) 
required for testing with DFB lasers. 
These power meters include simple 
power level measurement or loss 
measurement and may feature data 
storage and extended memory. Loss 
test sets also available feature 
WaveWise signal wavelength 
recognition (FOT-40) and FasTesT 
automated bi-directional loss testing 
(FOT-910). 

If you have ever been 
confused when sorting out cabling, the 
2-kHz tone feature in all light source 
and power meter test equipment will 
prove indispensable. Talk set and loss 
test set pairs feature both 2-kHz optical 
tone generation and detection, while 
light sources feature tone generation 
and power meters offer tone detection 
for fiber identification. To complement 
this feature, the FCD-10 clip-on device 
accessory can provide access to any 
intermediate point along the fiber. It 
allows fiber identification before finally 
breaking the fiber open in combination 
with a power meter or talk set. The clip-
on device is designed to work on 250 

pm fiber for 1300 and 1550 nm 
wavelengths. The unit induces a loss of 
under 7 dB when clamping onto a fiber 
and results in a coupling loss to an 
instrument of 14 to 22 dB. A fiber 
pigtail provides connection to the test 
equipment. 

Other handy options for fiber 
identification are the FLS-230A visual 
fault locator and LFD-100 live fiber 
detector. Visual fault locators allow fiber 
identification and fault location by its 
highly visible 650 nm wavelength red 
light source. The live fiber detector is a 
clip-on device, having low insertion 
loss. It is particularly useful as it detects 
traffic and test signals in addition to 
optical tones, integrating an absolute 
and relative power measurement 
display. The universal head 
accommodates 250 pm, 900 pm, and 3 
mm jacketed fibers employing a safe 
macrobending technique on the fiber. 

The use of ORL testers instead 
of OTDRs for ORL measurement gives 
the operator a clear idea of the test 
process and accuracy of the test. OTDRs 
can only provide an estimate of total 
link ORL based on individual 
reflectances, while the ORL tester 
measures total reflection or ORL. With 
the FOT-910 instrument, by integrating 
the loss and ORL tests in two stages, 
the entire testing process is faster than 
ever before. 

Today's loss test sets, OTDRs 
and ORL testers are all PC-based or 
incorporate a PC link for data analysis 
and modem capability. The use of PC 
test platforms is advantageous as it is 
also a platform for management 
programs such as inventory and word 
processing programs. Modem-fitted field 
test equipment can also allow 
communication between offices not 
only for data transfer but for servicing 
of trouble tickets for example. To further 
simplify the role of the PC in network 
data management, including loss, 
OTDR, and ORL data, EXFO has 
designed the Fiber Test Manager and 
DocuNet complete test data 
management system. The FTM is the 
central database server while the 
DocuNet is the field version of FTM. The 
software automatically creates a 
database of test results based on the 
user's own fiber network topology. Test 
results are directly archived according to 
their fiber's identification, cable, and test 
location. It provides time savings and 
reduces manual errors. 

For more information on these 
products, contact EXFO at 
1-800-663-3936 (418-683-0211) or your 
local Antec representative (US only). 



New from EXFO 
First-ever Windows-based modular test system 

Years of research and study 
have resulted in the development of 
EXFO's new 10-200 test instrument 
product family. The 10-200 is a modular 
test system comprised of mainframes 
and modules, including high 
performance, programmable optical 
power meters, light sources, 
programmable variable attenuators, 
variable backreflectors, ORL testers, 
optical multimeters with remote heads, 
EDFAs, DFB lasers and optical switches, 
among many others. 

Both singlemode and 
multimode instruments are now 
available for high precision testing. In 
addition to research and development 
labs, the la-200 product family is 
designed for manufacturing, 
production and engineering testing 
environments. 

The mainframes of the 10-200 
family are represented by the 10-203 
PC/Windows mainframe with three 
module slots, and the 10-206 
expansion unit with six module slots. 
The capacity of the test system can be 
extended by serially adding up to four 
expansion units for a total of 27 single-
slot modules. The basic 10-203 
configuration integrates a 486 
microprocessor architecture including 4 
MB RAM, 127 MB hard disk, 1.44 MB 
floppy drive, 640x480 VGA display, 
mouse, hard and soft keys and output 
ports for external VGA monitor, 
keyboard and mouse and two free slots 
for expansion PC cards such as GPIB or 
modem card. The 10-203 mainframe 
and 10-206 expansion units can be 
stacked on top of each other or rack-
mounted. 

Windows application software 
controls all modules simultaneously via 
the 10-203 bus. The system's PC 

architecture enables loading of 
commercial software including 
spreadsheets and word 
processing software, among 
others. 

The range of power meter 
modules is extensive and will 
fulfill most lab applications. 
Power meter modules are 
available in single, 4- and 12-
channel configurations. Features 
include sensitivity from -100 dBm 
up to +25 dBm, display reading 
selectable in W, dBm or dB and 
resolution selectable to 0.001 
sampling rates up to 40 samples 
per second, and wavelength 
range from 450 to 1800 nm. 
Measurements are run in 
programmable real time, interval, 

or triggered mode. The trigger of the 
power meter allows conditional 
programmed acquisition based on 
threshold parameters and channel 
comparisons (multi-channel units). 
Applications include measurements of 
power, attenuation, insertion loss for 
component specification, signal 
monitoring and analysis, and network 
failure monitoring. Fiber monitoring by 
multi-channel power meters is an 
alternate approach to remote fault 
monitoring with an OTDR. It allows 
remote access to the optical fiber cable 
to perform power level testing from a 
central location; this access can be 
either  on demand or an automatic 
mode can be programmed. Power 
testing is a simple method for the 
detection of problems prior to service 
loss; a simple comparison against 
threshold limits can trigger central 
alarms. Multi-channel power loss 
measurement is also available for 
parallel testing of multiple components. 

A secondary calibration 
standard power meter module is also 
available for calibration, verification or 
recalibration of 10 power meter 
modules or other instruments with step-
by-step or expert procedure and 
certificate reporting. Accuracy as good 
as 1% is available. The calibration 
power meter will be used in 
conjunction with highly stabilized and 
narrow linewidth DFB laser modules. 

Stabilized light source modules 
are also provided for testing. 
Configurations exist in both singlemode 
and multimode LED, and TE-cooled 
laser sources at 850, 1300, 1310, 1550 
nm and dual wavelength output. They 
feature variable output power over 10 
dB, internal modulation at tone 
frequencies, and precision wavelength 
display. 

Optical attenuation of single 
and multimode light sources with the 
variable attenuator module is 
programmable down to -100 dB. The 
module offers low insertion loss (better 
than 2.2 dB) and low return loss (better 
than 55 dB) optics. 

Testing of reflections in fiber is 
fast becoming a testing requirement in 
today's telecommunications systems 
which feature high speed and high 
performance lasers. These are 
susceptible to the effects of reflections 
which result in noise characteristics. 
The optical return loss test set is an 
instrument, specifically designed as an 
optical continuous wave reflectometer, 
which measures the total reflection at 
the near end of a fiber cable. It is the 
most precise equipment for the 
measurement of Optical Return Loss 
(ORL). ORL test modules are available 
in the 10 product family at 1310 and 
1550 nm wavelengths with step-by-step 
and expert test procedures and 
certificate reporting. 

Complementing the ORL test 
set is the variable back reflector 
module. It is a passive device which 
offers variable selectable levels of 
reflection of its input signal. As in the 
case of the attenuator module, the 
variable back reflector module can be 
programmed to offer maximum testing 
flexibility. The module is ideal for 
monitoring signal degradation/bit error 
rates with increasing reflection levels. 

Optical switch modules are 
available in up to lx32 and 2x2 
configurations. 

The 10-200 product family is 
designed to high performance 
accuracy, stability, resolution and 
environmental standards. The 
operating temperature range is 
specified from 0 to 50 °C with 0 to 80% 
relative humidity, non-condensing and 
storage from -20 to 60 °C. 

For more information on these 
and many more modules to come, or 
other EXFO laboratory products, 
contact EXFO technical support at 
1-800-663-3936 or 418-683-0211, 
fax 418-683-2170. 
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Portable PC-platform 
OTDRs for the field 

EXFO has revolutionized the 
Optical Time Domain Reflectometer 
with its self-contained, PC-based test 
kits. Lightweight and field portable, the 
OTIllitest kits are comprised of a 
Universal Test Platform, serving as a 
computer expansion case and carrying 
case all in one, PC computer notebook, 
and OTDR PC card. 

The OTDR is a full 
performance Optical Time Domain 
Refiectometer which provides the 
capaility to analyze, test, and maintain 
a wiUe variety of fiber optics 
communications systems and 
equipment. The unit can also 
inc og/prate power meter, stabilized 
lighlIource, and visual fault locator 
options. The light source/power meter 
allows true end-to-end loss testing, 
while the visual fault locator detects 
faults in the patch bay operating in the 
OTDR's deadzone. 

The OTDR's PC-based 
architecture is a characteristic which 
makes the unit very powerful and 
flexible. Data storage is virtually 
unlimited by the use of the equipment's 
internal hard drive and floppy disk 
drive. It offers compatibility with data 
management software, greatly 
simplifying the treatment and access to 
test data via selected identifying 
parameters such as test locations and 
cable numbers instead of complicated 
DOS filename codes. Furthermore its 
flexibility is exemplified by the ability to 
load other OTDR applications. 

Operation of the Universal Test 
Platform is run by the ToolBox software. 
This software supports not only the 
OTDR test kit, but additionally 
accommodates the FOT-910 automated 
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loss test set application. Loss test data 
acquisitioned with any FOT-910 family 
unit can be downloaded to the 
Universal Test Platform PC, appearing in 
its characteristic loss test record format. 
Both the Toolbox's OTDR and Loss Test 
Set applications offer compatibility to 
the DocuNet and Fiber Test Manager 
softwares. The software is a means to 
easily organize and archive network 
test data. It allows users to build the 
network database of locations, cables, 
and fibers. 

The OTDR Universal Test 
Platform test kits with color computer 
configuration are now available under 
a special promotion while quantities 
last. This promotion offers the color 
Compaq LTE Lite computer at a 
reduced kit price compared to its 
monochrome configuration! Call our 
offices today for full details. 
(800-663-3936, 418-683-0211). 

Test kits for every 
application 

• EXFO manufactures a large 
range of fiber optic test equipment. 
This range includes power meters, light 
sources, loss test sets, OTDRs, ORL test 
setsitisual fault locators, talks sets, 
attenuators and other optical 
equipment. There are numerous 
configurations of this equipment which 
can incorporate different testing 
options. To further integrate varied 
component test equipment, EXFO also 
offers a wide variety of test kits at 
spell prices. 

Test kits are available for IAN 
installation, construction, long haul and 
military applications. Newly available 

from the test kit selections are 
the TK-028 and TK-029. These high-end 
test kits combine the FOT-910 dual 
wavelength laser loss test set unit and 
the ultimate full duplex talk set, the 
VCS-20A. The creation of these new kits 
is similar to the Great Duos and the 
Expert's Trios which also combine the 
FOT-910 dual wavelength laser loss test 
set with the lower range VCS-10 talk set 
and FLS-235 visual fault locator. The 
purpose of these new kits is to offer a 
great combination of instruments in 
one case at special reduced prices. 

The TK-028 test kit includes 
the FOT-912-23BL test set and VCS-20A-
02BL talk set. The FOT-912-23BL is a 
1310/1550 nm laser loss test set. This 
test set performs automated 
bi-directional testing over a single fiber. 
The patentend FasTest feature 
automates the entire loss testing 
process from the calibration of the test 
set pair to the transmission of the 
stabilized signal and test parameter 
information and data storage. The VCS-
20A-02BL talk set is a long range 1310 
nm laser full duplex digital transmission 
talk set. Together the test set and talk 
set provide the perfect package for 
telephone company and CATV 
operations. 

The TK-029 test kit includes 
the FOT-912-BR23BLC test set and VCS-
20A-02BL talk set. This kit is similar to 
the TK-029 kit and adds the Optical 
Return Loss testing option to the 
automated loss test set. ORL 
measurement is important for telephone 
companies and CATV companies as 
high bit rates in digital fiber optic 
transmission systems and OW AM 
installations may suffer from the effects 
of back reflection. Basically, reflection 
increases BER in digital systems and 
decreases SNR in analog systems. 



Free Toolbox 4.1 software upgrade brings test equipment 
performance to new heights 

EXFO is releasing a new version 
of its popular ToolBox test equipment 
software and offering our clients a 
remarkable free upgrade kit. 

Mass upgrade 
By installing ToolBox 4.1, 

existing users of the ToolBox 
environment will notice some 
significant improvements over the 
current version. This new version also 
replaces the dedicated operation 
software for the FOT-910, be it 
handheld or PC type. To provide our 
customers with the best technology 
available, we are offering this upgrade 
free of charge to all OTDR and FOT-910 
customers. Whether you own an FCS 
series PC-based OTDR card, an OTDR 
KIT, our Fiber Tool Box mini-OTDR, or 
the FOI-910 FasTesT power meter (card 
or handheld), you are eligible for a free 
ToolBox 4.1 software upgrade, 
regardless of the purchase date. Here 
are some of the key features of the new 
version. 

Compatibility 
ToolBox 4.1 is compatible with 

all of our OTDR products: FIB, OTDR 
KIT (COM-1010 & COM-1020), and FCS 
OTDR cards (FCS-100 & FCS-200). 
From now on, ToolBox 4.1 will be 
installed on all these units when they 
leave the factory. The FOT-910 
download software has also been 
integrated into ToolBox 4.1, so all FOI-
910 handheld units and FOT-910PCs 
will be delivered with ToolBox 4.1. 

Change test parameters 
"on the fly" 

OTDR users can now change 
test parameters "on the fly," allowing 
you to get a better feel for the trace 
during an acquisition. This exciting, 
new feature puts the operator in total 
control of the mini-OTDR. Simply start 
an acquisition and change the pulse 
width, distance range and acquisition 

time until the trace is to your liking, 
then lock in the parameters for a full 
acquisition. You can even shoot the 
trace in real time and adjust the other 
acquisition parameters later. 

Improvements to the analysis 
The importance of the analysis 

for mini-OTDRs cannot be overstated. 
This, along with the optical 
performance, can very easily make or 
break a sale. Some will even go so far 
as to say "a mini-OTDR is only as good 
as its analysis software." That's why 
we've worked overtime to improve the 
performance of the analysis and make 
it even better than it was. With ToolBox 
4.1 you will notice a marked 
improvement in the end-of-fiber 
detection, the response to high 
reflective events, and the event location 
accuracy. 

Multilingual software 
& translator 

ToolBox 4.1 now has 
multilingual capabilities. The ToolBox 
and OTDR software (FCS-1000) comes 
standard in English, French, Spanish, 
Italian, and German. A simple language 
toggle button switches between 
languages. In addition, ToolBox 4.1 
includes a translator so that the user 
can translate the software into virtually 
any language that uses the ASCII 
character set. 

Bigger trace print-out 
The size of the trace print-out 

has been enlarged to make it easier to 
see all events along the trace, including 
splices down to 0.03 dB. 

Autozoom 
The new autozoom is a great 

function that lets the user automatically 
zoom in on a specific event by simply 
selecting the event in the event table 
and pushing the autozoom button. The 
event is automatically zoomed to full 
zoom at the touch of a button. This 
feature has been requested by many 
people out in the field and greatly 
enhances the functionality and user-
friendliness of the unit. 

Attenuation/ORL test data 
compatible 

That's right, ToolBox 4.1 makes 
the FIB (and all our OTDRs) the first 
mini-OTDR to integrate loss test with 
OTDR data. You can now download all 
your FOI-910 test data to the FIB (or 
any computer equipped with ToolBox 
4.1) for complete data uniformity. The 
transfer is done via the RS-232 port and 
is a simple field operation. And there's 
more. Once the data is safely stored in 
the FIB, it can be easily transferred to 
DocuNet, our test data management 
system. Now OTDR and loss test data 
are located in the same database. Data 
retrieval and analysis have never been 
easier. 

Ordering procedure 
To get the upgrade, simply 

call us at 1-800-663-3936 or 1-418-683-
0211 and ask for Product Support 
Group 2. We will fax you an order form 
with instructions. 



um 
Mini-OTDRs for every application 

and universal software for data archiving 

The purpose of the Optical 
Time Domain Reflectometer (OTDR) is 
to provide communications technicians 
and engineers the capability to 
analyze, test, and maintain a wide 
variety of fiber optic communications 
systems and equipment on the bench 
and in the field. 

The OTDR is a fiber optic test 
set used to characterize a fiber optic 
spah, which typically consists of 
sections of fiber joined by connectors 
and splices. It provides an inside view 
of the fiber; fiber attenuation and 
uniformity, splice and connector losses, 
breaks and fiber length can be 
calculated from the fiber profile. The 
OTDR is capable of measuring reflective 
and non-reflective faults at 1310 and 
1550 nm on singlemode fiber optic 
cables. Multimode models are also 
available for 850 and 1300 nm testing. 
The test set is capable of performing 
optical attenuation and distance 
measurements. 

The EXFO FTB series of OTDR 
Fiber Tool Box is available in both 
singlemode and multimode versions. It 
features full OTDR functions, complete 
data storage and documentation and 
built-in options such as the power 
meter, CVV light source, and visual fault 
locator. The user interface is its touch 
sensitive screen; an external keyboard 
may also be used. The unit includes a 
standard 120 MB hard drive and 
optional floppy disk drive, serial, 
parallel external VGA, external 
keyboard and optional PCMCIA Type II 
14.4 kBps data fax modem or memory 
card interfaces. 

The multimode mini-OTDR 
was introduced last quarter, bringing a 
new style of testing to multimode 
applications. A dual wavelength 
850/1300 nm unit is available which 

can perform one button trace 
acquisition using the touch screen or 
by way of an external mouse or 
keyboard. The singlemode mini-OTDR 
product is also new in its operation 
with the addition of the 10 ns pulse 
width. Shorter pulse widths yield 
shorter deadzones and greater event 
resolution. The complete selection of 
pulse widths now includes: 10 ns, 30 
ns, 100 ns, 275 ns, 1ps, 2.5 ps, 4 ps, 
and 10 ps. 

The current OTDR software 
supplied with all FTB and COM-1010 
mini-OTDRs is included in ToolBox 
version 4.1. It offers enhanced OTDR 
functionality over its previous version. 
This includes: 
• real time pulse width, distance range 
and acquisition time test parameter 
selection; 

• expert operation mode long duration 
trace averaging; 

• enhanced autozoom function, and 
multilingual/translation facility. 

The ToolBox software includes 
various tool applications: the FCS PC 
card and FTB unit OTDRs, OTDR power 
meter and light source options, FOT-
910PC )PC. card loss test set) and the 
new addition of 
the FOT-910 hand-
held loss test set 
data downloading 
software. The need 
for many diskettes 
for tool operation 
and information 
download is eliminated! Users of the 
FOT-910 hand-held equipment can 
now transfer data to the FTB mini-
OTDR or the OTDR Universal Test 
Platform platform notebook computer. 

In addition to the integration 
of the PC card and component 
equipment software applications, the 
ToolBox software also accommodates a 
universal data management software 
for all tools. As more fiber is being 
installed, proper maintenance and 
restoration procedures must be utilized. 
The original test data is critical 
information for network upgrade and 
modification, troubleshooting and 
routine report generation. Outdated 
data management procedures and 
archiving methods can easily 
complicate the recovery of test data 
and an inefficient deployment of 
resources may result. 

Emergency restoration is 
another example of when a good data 
management system is useful. Most 
installation, repair, and maintenance 
crews today employ one of two 
traditional ways to file or manage their 
test results. Printing and filing OTDR 
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test results is the most common way to 
manage results. Misplaced and lost 
printouts are the obvious disadvantages 
to this simple filing method. An 
alternative method relies on computer 
technology. Data is stored on disks 
under a formulated naming scheme. 
This technique however does not take 
full advantage of a computer's real data 
processing capability. Today's computer 
technology is such that graphical user 
interfaces are popular. These allow for 
elaborate tasks, including database 
management, to be as simple as 
clicking on small, user-friendly buttons 
on a computer screen. 

EXFO's solution to data 
management is DocuNet software. The 
software is installed as an application to 
the FiberToolBox and services all of the 
FiberToolBox's measurement/data 
storage tools. It allows the user to 
integrate OTDR traces and characteristic 
information with Optical Return Loss 
data and test set end-to-end loss data. 
DocuNet presents this network data in 
a structured manner according to 
specific test location, cable, and fiber 
identification. These identification 
parameters are entered one time only 

using plain 
language labels of 
up to 100 
characters. This 
simple process 
intrinsically filters 
the desired tests; 
key information is 

displayed by DocuNet and complete 
information is simply accessed through 
the specific ToolBox application. 

The DocuNet station software 
is essentially a database with an 
embedded tree structure that 
reproduces the actual fiber network's 
topology. Its complement is the Fiber 
Test Manager software which is simply a 
master DocuNet station acting as a 
database server to all PCs using 
DocuNet. It automatically centralizes all 
data obtained from PC devices. It is run 
on a dedicated PC equipped with an 
internal modem and a high storage 
capacity. 

To obtain your copy of 
Toolbox 4.1 including the DocuNet 
evaluation software, call us at 
1-800-663-3936 or 1-418-683-0211 
and ask for Product Support Group 2. 

Good data management 
pays off during emergency 

restoration. 



A decade of rapid change points the way to the future 

Automation and Integration of Test Equipment 

The emergence and growth 
of fiber optic communications are the 
result of developments in every 
component of the system, increasing 
transmission rates, quality, and 
reliability. Technical developments in 
transmitter, receiver, fiber, and test 
equipment alike have made fiber 
communications a cost-effective 
technology. 

The evolution of cable and 
testing can be linked directly to 
improvements in the fiber link's major 
performance drawback: attenuation. 
Improvements in the fiber itself and its 
connections contributed greatly to 
performance, and the steady 
enhancement of test equipment was an 
essential part of these improvements. 
Fiber optics systems are tested for 
optimization of loss margins, verification 
of cable plant integrity and 
performance. Such fundamental tests 
are OTDR (Optical Time Domain 
Reflectometry) testing and optical loss 
test set end-to-end attenuation testing. 
The OTDR characterizes the fiber for 
identification of events loss data and 
reflectances. The other test procedure is 
the end-to-end attenuation test. It has 
always been an important part of 
acceptance testing, which indicates 
whether or not the optical loss 
measured is within loss budget quality 
standards. 

In the early days of fiber optic 
communications, various factors 
restricted performance and reliability. 
Some problems were intrinsic to the 
transmission medium itself, the optical 
fiber, and made connections difficult 
and testing tedious. Two problems 
were core diameter variance and fiber 
concentricity. The first function of the 
OTDR was as a troubleshooting tool to 
provide a view of the fiber and not as a 
measurement instrument. It was used 
to locate faults, namely points of high 

loss and breaks. It was not accurate as 
a measurement tool to provide loss 
data, including splice loss 
measurements. At the same time, 
functionality was similarly not fully 
developed. While features and ease of 
use were clearly basic, performance 
specifications were relatively prohibitive; 
OTDR deadzones were large and the 
spatial resolution of events made a 
simple estimation of end-to-end loss 
unreliable. 

Alternatively, the loss test set, 
or light source and power meter, were 
used for accurate end-to-end 
measurement. The power meter 
measured transmitter power levels at a 
certain degree of accuracy. The first 
light sources and power meters used in 
the field were the exact instruments 
used in the lab. 
These instruments 
were quickly seen 
to be unsuitable for 
the environment in 
which they were 
now operating. 
Light sources 
required hours to 
stabilize. Typically 
they were powered up overnight in 
preparation for the next days testing. 
Testing was equally laborious: loss tests 
were performed in both directions and 
each test was repeated three times, 
requiring the complete connection and 
disconnection of the units from the 
system each time. The single test result 
was an average of all of these readings. 
This was necessary because of 
problems in fiber manufacture and 
splicing and the poor repeatability of 
the connectors. The laboratory 
instruments were large and bulky, and 
light sources and power meters were 
component equipment; an integrated 
loss test set was not yet available for bi-
directional testing. 

Powering the test equipment 
was another difficulty in the field. Since 
the instruments operated on AC power, 
a generator was required to provide 
power in the field. 

In the early 1980s, the 
telephone companies started installing 
singlemode fiber. The multimode OTDR 
had proven acceptable when the 
singlemode OTDRs were introduced. 
Loss test power meters did not have 
power referencing capabilities, and 
fiber loss still had to be calculated 
manually as the difference between the 
test light source power level and the far 
end receive power level. 

By 1986 — the tenth 
anniversary of the first prototype fiber 
optic system — network reliability had 
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improved dramatically due to tighter 
cable manufacturing tolerances, 
improvements in fusion splicing, and 
new connector technologies. Within 
the next two years, the loss test set 
became available as an integrated 
piece of test equipment, with power 
meter and built-in dual wavelength 
light sources in a single handheld unit. 
The loss calculation could be performed 
automatically by the test set, 
eliminating the need for manual 
records. In addition to referencing 
power level data storage, units 
provided loss data storage in memory. 
A serial port connection permitted an 
interface to a personal computer for 
data downloading. 

In 1990, test equipment 
miniaturization and automation 

continued. The first 
mini-OTDR was 
introduced to the 
market. These units 
were up to a third 
of the size of 
traditional OTDRs, 
and they were 
portable. They 
performed 

automatic fiber analysis, selecting test 
parameters automatically. The OTDR 
had evolved to become a unit with one 
button operation. While the portable 
mini-OTDR was attracting interest, 
another OTDR platform surfaced. It was 
an OTDR on a PC card. The card was to 
be installed in a laptop computer 
designed for field use. This first 
generation of PC OTDR relied on the 
computer as the instrument processor. 
The new PC OTDR was marketed with 
a turnkey solution: a universal test 
system platform. Numerous advantages 
became available with this new OTDR 
platform, most importantly it provided 
the power of a personal computer and 
the flexibility of numerous testing 
applications. 

Today there are still newer 
portable mini-OTDRs with the simplest 
operation ever: touch screen 
command. The mini-OTDR is no longer 
just a mini-OTDR, but a multi-functional 
test kit for testing, measuring and data 
management. 

Over the past 10 years, fiber 
optic test equipment has moved in the 
direction of greater automation, 
towards PC-based platforms, and better 
system integration and data 
management. As EXFO enters its 
second decade this year, the company 
is committed to remaining on the 
leading edge of fiber optic technology. 

In 1990, test equipment 
miniaturization and 

automation continued. The 
first mini-OTDR was 

introduced. 
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How to reach EXFO 

Headquarters 
465 Godin Avenue 
Vanier, QC, Canada 
GIM 3G7 
Tel.: 418-683-0211 
Tel.: 1-800-663-3936 
Fax: 418-683-2170 

EXFO America 
903 North Bowser, Suite 360 
Richardson, TX 75081, USA 
Tel.: 214-907-1505 
Fax: 214-907-2297 

EXFO Europe 
Centre d'Affaires - Les Metz 
100, rue Albert Calmette 
78353 Jouy-en-Josas, France 
Tel.: 33 I 34.63.00.20 
Fax: 33 1 34.65.90.93 

Extended hours for 
customer service 

Customer service from the main office 
is available between 7:30 am and 8 pm 
EST. Technical assistance, product 
information, prices, delivery... Call us at 
800-663-3936 or 418-683-0211. 

Products in stock! 

We have substantially increased our 
stock levels over the summer months! 
Contact us for your immediate testing 
needs. We will be able to provide next 
day delivery on FOT-10A, FOT-20A, 
FOT-50, FOI-90 power meters, FOI-30, 
FOI-40, FOT-910 loss test sets, FOS-
120A, FLS-130A, FLS-2I 0A light 
sources, FLS-230A visual fault locators, 
FVA-60B attenuators, VCS-20A talk sets, 
and OTDR test kits. 

Demos For Sale 

A large quantity of demo models is 
now available at aggressively 
discounted prices, including last year's 
models! Discounts range from 50% to 
75% off the list price. Call customer 
service for OTDRs, power meters, light 
sources, attenuators, ORL testers and 
more, 800-663-3936 or 418-683-0211. 

Trade Shows 

Come see us at: 

CBTA in Vancouver 
British Columbia, booth #774 
Date: September 12-14 

NECA in Anaheim 
California, booth #832 
Date: October 8-10 

Atlantic Cable Show in Atlantic City 
New Jersey 
Date: October 10-12 

Photonics East in Philadelphia 
Pennsylvania 
Date: October 22-26 

OSP in Dallas 
Texas, booth #1240 
Date: December 6-7 
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Figure 4: Equivalent circuit with 75 V source 
V .75 V V=10 V 

112 2C1 

VS 5V V=2.5 V 

21≥ 

575 V A A A 525 V A A A 50 V 

V„ = 114 3 R, = 1.25 x 2= 2.5 V 
VR3= (It3 + I„) X R3= (1.25 + 1.25) x 2=5 V 

V„ = +1„ + I„) x R2 = (2.5 + 1.25 + 1.25) x 2 =10 V 
VR1 = 1-1u + 1[3 + 1,4) x R, = (2.5 + 2.5 +1.25 + 1.25) x 1 =1.5 V 

P1= (I, +1,2 + I„ + I„) x V, = 7.5 x 75 = 562.5 W 

scriber, depending on the services 
provided and the population density 
of the area. This correlates to a power 
supply requirement of 400 W to 
10,000 W; with 2,500 W very typical. 
A lot of power! Distance also becomes 
a concern due to the voltage loss of 
the distribution cable. Typical de-
signs are limited to 6,000 to 7,000 
feet. As power is carried along the 
cable, voltage is dropped across the 
cable's resistance, depending on the 
current in the cable. 

Figure 1 (page 30) illustrates a typi-
cal RF distribution system. Current 
providing power to the longest leg of the 
feeder creates a voltage drop across the 
cable, thus reducing the voltage across 

the load L4. The reduced voltage results 
in less power delivered to the extremi-
ties of the system. (An equivalent cir-
cuit is illustrated in Figure 2 on page 
30.) This then limits the distance that 
can be covered from the central power 
location when the cable loss drops the 
voltage to the minimum acceptable volt-
age for the last component. The voltage 
at the last component can be calculated 
by using Ohm's law for each branch of 
the equivalent circuit to determine the 
voltage drop across the cable. 

Figure 3 (page 33) illustrates the 
equivalent circuit and simple calcula-
tions used to find the voltage at any 
point in the system. As you can see in 
the illustration, the voltage at the 

Figure 5: Typical fiber node 

last line extender is 40 V, a minimt 
for most amplifiers. This limitation 
clearly requires a solution. 

Upping the power 
More power. ARGH! One metho( 

of extending the range of our powel 
ing system is to utilize a power sup 
ply with higher voltage output cap' 
bility. Starting with a higher voltaL 
will ensure that a higher voltage 
reaches the extremities of the node 
Figure 4 illustrates the same syste 
equivalent circuit with a 75 VAC 
power supply replacing the previot 
60 VAC power supply. 

In these two examples, linear D 
power supplies are used to simplif: 
the calculations. At the higher volt 
ages, the system components draw 
more current and therefore cause 1 
system to utilize more power. Add: 
tional benefits are gained when 
switch-mode DC power supplies al 
used in system components. In a s 
tern utilizing switch-mode power s 
plies, a higher applied voltage will 
sult in a lower current through th 
leg, thus reducing the voltage loss 
across the cable. In this situation 
gain from both benefits. Caution 
should be used in determining thE 
maximum loading for a power sur 
however, since the switch-mode 
power supply also will draw more 
current when the applied voltage 
low. This results in larger losses 
across the cable, higher voltage l 
es, even larger currents and the 
eventual overloading of the pow( 
supply. Some newer switch-mod* 
power supply designs have a cut 
rent-limiting feature that prevel 
this condition. Specifications sh( 
be checked carefully when maki 
design changes with this type of 
supply. 

Figure 5 illustrates the same I— 
tion of the distribution system in 
earlier example, rebuilt with fibe 
using a fiber-to-the-feeder (FTF) 
chitecture. Note the approximatE 
and coverage area. With a single 
power supply, the system is at it 
limit. Only 40 V is available at t1 
last line extender L4. 

Figure 6 (page 36) illustrates 
same node with one additional li— 
extender (LE) that is to be adde( 
the system in order to expand SE 
to a new housing development. 
choice in the past has been to al 
new power supply location and t 
redistribute the load. Increasing 
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laser transmission products 
gives you maximum oper-
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the highest signal power 

with the greatest subscriber reach available. 
Broad bandwidth and high power allow AELINK products 

to provide superior performance with the lowest cost per 
subscriber. High-performance reliable system features include 
full channel and digital capability, 50+ km transmission, full 
duplex remotes, and wavelength selection — all of which mul 
tiply the capacity and enhance the revenue for both installed 
and new networks. 

All AELINK products feature advanced external modula-
tion plus proprietary signal conditioning and temperature 

compensation for optimum transmission quality.., even at 
maximum distance. Best of all, bandwidth for future service 
upgrades is already built in — making AELINK products 
"future-proof." So call AEL today and find out how your 
system can work harder for you — now and tomorrow. 
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Tel (702) 363-5660 
Fax (702) 363-2960 

Figure 6: Typical fiber node powering 

r — — 

Fiber 
I Node 

II 

IL 

1 

__J 

LE to be added 

voltage of the power supply as shown 
previously in Figure 4 (page 34) 
would provide more than enough 
power for the new line extender. 

Note that the voltage across the 
last line extender L4 is increased 

from 40 V to 50 V and that additional 
components could be added at the 
end of the system or farther "up-
stream." Figure 7 illustrates the 
same area expanded by the capabili-
ties of a 90 VAC power supply. 

Some manufactures provide addi-
tional voltage "taps" on new power 
supply designs. Ninety volts has re-
ceived considerable attention since it, 
obviously, will provide more power to 
the system for any given current (P = 

V x I). Voltage taps provide the ability 
to utilize the 60 V tap for power today 
and move up to 75 V or 90 V power in 
the future or to utilize a single product 
in a system that utilizes more than one 
power level. Some locations may re-
quire minimal power, operation on 60 
V, while other areas require 90 V pow-
ering. Another advantage is that 60 V 
can be used today and 75 V or 90 V is 
readily available when the system ex-
pands. (Figure 8 on page 38 illustrates 
the taps on a typical power supply.) 
Changing taps is as simple as unplug-
ging the 60 V tap and plugging in the 
75 V or 90 V tap. 

So why not just jump to the 90 V 
power right away? ARGH! ARGH! 

Figure 7: Typical fiber node powering with 90 V power 

Fiber 

r — 1_1_ _ Node 1 
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Figure 8: Voltage taps on typical power supply 

ARGH! Some existing system compo-
nents (typically DC power supplies) 
are not rated for higher voltages. 
These may be fine in locations where 
the cable loss drops the voltage into 
the usable range, but will not work in 
locations close to the node. Addition-
ally, many older DC power supplies 
are linear — opposed to the newer 
switch-mode design — and operating 
these at higher voltages will simply 
waste the additional power in the 

form of heat. This will decrease 
power supply efficiency and result in 
excessive operating costs. This is 
where the 75 V tap also becomes use-
ful. When one more amplifier is need-
ed to complete a line extension, you 
would normally have to install anoth-
er power supply. With a new taped 
power supply you can simply switch 
the existing power supply up to the 
75 V tap and save the expense of an 
entire power supply installation. 

Figure 9: Typical fiber node powering with dual 90 V power 

Node 

I Fiber 

Feeders 

I I 

I 4 11F""" 

Feeders 

Bockup 
batteries/generator 

., 

90 VAC I' 
cable UPS 

More power. ARGH! Ninety volts 
at 15 amps is 1,350 W — a healthy 
power supply, but not enough for 
many nodes. Nodes requiring more 
power can be doubled up with multi-
ple power supplies. A typical installa-
tion is illustrated in Figure 9. Note 
that passives are limited in current 
capability, typically 7.5 A to 10 A. 
The insertion technique will have to 
avoid overcurrent in all of the power 
passing components. The hub and 
spoke design of the node used to re-
duce RF distortion and noise also 
aids in distributing the power with-
out exceeding current limitations. 
The central location of the node al-
lows a balanced distribution of power, 
just like the RF signal distribution 
system. (This was illustrated in Fig-
ure 7.) In this way power is fed to 
each leg of the distribution system al-
lowing a typical area with a radius of 
1.5 to 2 miles. Range will vary signifi-
cantly with system design and sub-
scriber density. 

Conclusion 
Centralized node powering is not 

yet widespread, but is in use by more 
than a dozen major cable operators 
today. As broadband networks contin-
ue to develop, these techniques will 
be deployed on a large scale. Deploy-
ing 90 V systems in place of current 
60 V systems is not necessarily a 
plug-and-play implementation. Con-
sideration must be given to utility 
service requirements, electrical codes, 
new and existing line equipment and 
the future needs of our network. 

Whether doing a simple line exten-
sion or rebuilding to the latest and 
greatest architecture, chances are 
good that the network is going to 
need "more power" at some time. 
While 90 V is the most contemporary 
solution for many applications, 75 V 
and 60 V power also have their place. 
While some existing line equipment 
is not rated to operate with 90 VAC 
there is no problem using 75 V. The 
flexibility provided by selectable 
power taps will benefit almost any in-
stallation. Move to a higher voltage 
tap when more power is needed or to 
a lower tap to conserve power when a 
lower voltage is usable. It is ecologi-
cally and economically correct to only 
use the power that you need. Modern 
power node architectures and power 
systems will help make sure that 
"more power" is available when you 
need it. CT 

38 SEPTEMBER 1995 • COMMUNICATIONS TECHNOLOGY 



Novv's not the time to be scratching your head with questions. 



POWER IN G 
By Tom Osterman, President, Comm/net Systems Inc. 

HFC network 
distribution powering 
The following is adapted from a 
paper that ran in the "1995 Society of 
Cable Telecommunications Engineers 
Cable-Tec Expo '95 Proceedings Man-
ual." 

ith the recent develop-
ments in the design of 
broadband communications 
systems has come a signifi-

cant debate about powering require-
ments and implementation. The 
debut of hybrid fiber/coax (HFC) net-
works for telephony delivery in addi-
tion to existing CATV service has af-
fected powering so significantly as to 
fuel a divergence in approaches. This 
is ironic due to the anticipated con-
vergence of the telephony and CATV 
industries. Although architecture, 
signal processing and distribution 
techniques share many similarities 
for both services, at the time of this 
writing there are no less than half a 
dozen different powering schemes in 
various stages of deployment. 

Existing CATV networks almost 
universally utilize 60 volt alternating 
current at 60 Hz with a "quasi-
square" wave shape. MSO powering 
philosophy varies in the amount of 
battery backup (standby) power sup-
plies utilized. Some operators still 
use nonstandby power supplies and 
use standby power for node locations 
and long feeder runs only. Recently 
there has been deployment of 90 VAC 
power supplies (both standby and 
nonstandby) as a transition from 60 
VAC for further operating capacity. 

Telephony network designers are 
much more concerned with power 
backup capability due to long-stand-
ing regulatory requirements and cus-
tomer expectations. Power backup re-
quirements are a minimum of 8 
hours assuming worst-case condi-
tions. Most sites can operate consid-
erably longer, especially with local 
generator backup in addition to bat-
tery systems. These networks are 

being designed with several levels of 
power redundancy, conservative load-
ing and network monitoring. 

Telco network powering 
The regional Bell operating compa-

nies (RBOCs) network powering sys-
tems all share the following charac-
teristics: 

1) Plant powering of all devices in-
cluding "side-of-the-home" interface 
equipment. (Side-of-the-home devices 
require powering via a special power 
passing tap and down the coax drop 
or twisted-pair conductor to the 
home.) 

2) Long backup time in case of 
power outages (8 hours minimum). 

3) Network monitoring systems for 
remote status of utility power and 
backup systems. 

4) Higher network power consump-
tion due to powering of broadband ac-
tives as well as telephony-specific de-
vices. Typically a 40 to 60% increase 
in power requirements over HFC for 
CATV only. Power equipment de-
signed for longer service life and ease 
of serviceability. Uninterruptible 
power supply (UPS) output instead of 
switch-to-standby topology. 

5) Redundancy — Multiple recti-
fiers in parallel, battery systems 
backed up with generators, auxiliary 
power inputs for mobile generators. 

6) Tighter specifications for power-

"Telephony 
network designers 
are much more 
concerned with 
power backup." 

ing reliability and accuracy. Compli-
ance with applicable Bellcore specifi-
cations for grounding, enclosure de-
sign, reliability etc. 

7) Desire for centralized powering 
units collocated with the fiber node. 
Single "power node" to provide power 
in four or more directions from a cen-
tral point to the "quadrants" of each 
node service area. Power is fed down 
each feeder to the actives and tele-
phony equipment located at the curb 
or on the side of the house. A single 
power supply per each 480-home 
node provides only one location for 
large and expensive battery systems 
and/or generator. One point for main-
tenance and monitoring is preferred 
over the CATV approach of multiple 
distributed power supplies with 
shorter backup time. 

CATV network powering 
The CATV industry in compari-

son typically uses power supplies lo-
cated in several areas within a 
given node. Each unit has typically 
2-3 hours of standby time capability 
assuming it has been maintained 
properly and has functioning batter-
ies. A power supply typically feeds 
the node device itself and the closest 
actives located on feeders from the 
node. Actives further out are pow-
ered by additional power supplies 
added to the extremities of the node 
area. There is no current require-
ment to power any devices other 
than the node and amplifiers. The 
electrical power consumption is low 
enough to permit use of fewer, 
smaller power supplies. Typical 
power supply output ratings range 
from 8 to 15 amperes at 60 VAC (up 
to about 900 watts output). There is 
no redundancy deployed, no provi-
sion for integrated generator backup 
aside from extension cord connec-
tion to a vehicle-mounted generator 
that is dispatched to the site. 
CATV network powering systems 
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share the following characteristics: 
1) Distributed powering (several 

power supplies for a given node area). 
2) Lower power consumption due 

to fewer active devices requiring 
power. 

3) Standby time of 1-3 hours, but 
not universal to all locations. 

4) Status monitoring available but 
not frequently implemented. 

5) Currently no subscriber premis-
es devices that need to be plant-pow-
ered (no powering down the drop to 
the home). 

6) Very little redundancy in power 
supply design. Power supply equip-
ment failure immediately results in 
subscriber service outage. 

Power source characteristics 
In traditional CATV systems the 

AC power supply operates from a 120 
V utility power connection and by the 
use of a ferroresonant power trans-
former converts the output to a regu-
lated 60 V, quasi-square wave. There 
are many significant details to this 
design, which are covered in greater 
detail in other publications (see refer-
ences). 

The basic capabilities include: 
• Voltage regulation that prevents 

utility power fluctuations from caus-
ing intermittent amplifier operation. 
• Line conditioning and filtering of 

high-frequency noise and voltage 
transients. 
• Short-circuit protection (the out-

put "folds back" into an overload or 
short without damage to the trans-
former). 
• Quasi-square wave output that 

is efficient in power delivery through 
the coaxial conductors and has re-
duced harmonic content compared to 
a pure square wave. (This minimizes 
RF interference.) 
• Output power typically 600 to 

900 W. 

The vast majority of cable systems 
in North America utilize this power-
ing system. The power supply manu-
facturers vary on their design of the 
battery backup function of the power 
supply but the nonstandby or line-
mode functionality is almost identi-
cal. The 60 V RMS output is really a 
peak voltage of 72-75 V. That is to 
say that the DC equivalent of the 60 
VAC system is 72-75 V. Active de-
vices are designed to operate from a 
low voltage of 30-40 V to a typical 
high voltage of 60 VAC. Tolerance for 

1 "Current HFC 
designs utilize the 

full capacity of 
the power source 

output." 

higher voltages of up to 200 V is typi-
cal for short periods of time due to 
the presence of transients such as 
those caused by lightning. 

Current HFC designs utilize the 
full capacity of the power source out-
put. Unlike previous designs where 
20-30% margin was designed into the 
system for the inevitable addition of 
more loads such as line extenders, 
newer networks are being installed 
with up to 90-100% of the power 
source output capacity used. This ap-
proach economizes the power supply 
requirements but also results in sys-
tems subject to instability and intol-
erance to brief overloads. This prac-
tice also is limiting MSO deployment 
of telephony devices without the com-
plete re-powering of the system or, at 
minimum, the addition of several 
power supplies per node. 

The power sources being consid-
ered and deployed by the RBOCs also 
include the same CATV power 
sources as well as variants of the 
basic design. Additional requirements 
are higher power outputs so that 
fewer power supplies are needed per 
area and new telephony devices can 
be powered. The problem with this is 
that even if a high-capacity power 
source is designed, there is still a 
fundamental limitation on the 
amount of current that can be reli-
ably fed down each coax feeder. The 
power passing components such as 
the inductors, RF connector inter-
faces and printed circuit boards in 
the active devices can carry at best 
up to 12 A. If a larger output supply 
is used, it typically must divide its 
output power into several lower cur-
rent individual outputs for delivery of 
no more than 12 A on each coaxial 
feeder. 

Recent telephony powering ap-
proaches under consideration include: 
• 60 VAC, 60 Hz, quasi-square wave 

• 90 VAC, 60 Hz, quasi-square 
wave 
• 150 V, 1 Hz, quasi-square wave 
• 90 V, 1 Hz, quasi-square wave 
• 90 VDC 
• 48 VDC (in subscriber loop cabi-

net and central office) 
• 90-110 V, 1 to 10 Hz, quasi-

square wave 

The 60 and 90 VAC designs are 
essentially ferroresonant trans-
former-based and are usually con-
structed with total output capacity of 
up to 5,000 W. This output power is 
divided over four or more individual 
outputs for connection to separate 
feeders that carry power form the 
node location to the distribution ac-
tives. Output current is limited by 
individual current-limiting devices 
for each output. These devices typi-
cally do not exceed 12 A and may be 
adjustable in the current limit 
threshold. Integrated into these large 
cabinets may be a natural gas or 
LPG fueled generator to provide 
longer operation than the internal 
battery pack can support. Physical 
size of these large power nodes can 
be up to 5 x 5 x 3 feet and must be 
mounted to a concrete pad base lo-
cated in the easement area on the 
side of a street, sidewalk, etc. 

The 150 V, 1 Hz system originated 
with one RBOC that is utilizing plant 
powering of a customer premises ter-
minal device. This is an example of 
the highest power consumption for a 
new network design carrying broad-
band telephony. Due the 4-12 W per 
home power requirement and the 
power passing tap providing power 
down the high-loss coax or copper 
pair drop, the total node power re-
quirement is up to 6-7 kW. Consider-
ation was given to using 150 V to pro-
vide the power needed by each quad-
rant for actives and the network in-
terface devices (NIUs) located at each 
residence. Due to the aforementioned 
12 A current limit in the through-
path, the only option was to increase 
the voltage (at the same 12 A cur-
rent) to provide more power down the 
coax feeder (12 Ax 150 V = 1,800 W 
— instead of 12 A x 60 V, which is 
only 720 W). Although the higher 
voltage does solve the through-cur-
rent limitation for the power delivery 
to each quadrant of the node, use of 
the higher voltage results in the fol-
lowing significant impacts: 

1) Higher operating voltage is dan-
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gerous to field personnel working on 
the equipment. 

2) Internal power-carrying conduc-
tors in actives need to be shielded to 
avoid inadvertent shock. 

3) Short-circuit energy delivered 
by any feeder is in excess of 1,800 
watts, which can and will destroy 
conductors, circuit devices and over-
heat contact points. 

4) Provision of plant power from 
the feeder to the home requires a 
power passing tap that provides cur-
rent-limiting to prevent the 1,800 W 
or more from being delivered to a 
short on the coax drop cable stapled 
to the home or into the NIU circuit 
board. This power passing tap is larg-
er, more complex and more expen-
sive. 

5) Amplifier power supplies need 
to be redesigned to operate from the 
higher voltage. Circuit protection ele-
ments such as fuses and circuit 
breakers are difficult to get with 
higher voltage rating. They are physi-
cally much larger too. 

6) Power sources with 1 cycle per 
second (1 Hz) output must be solid-
state switching devices instead of the 
60 Hz ferroresonant transformer de-
signs. These power converters or in-
verters operate full time and convert 
a DC input to the quasi-square wave, 
1 Hz output. This reduces reliability 
but allows for redundant inverter 
units to be installed to provide auto-
matic parallel switch-over in case of 
unit failure. The power stage com-
plexity is increased and operating ef-
ficiency is decreased. 

7) Output current limit must be a 

solid-state switching system that 
senses an overload or short and turns 
off or reduces output to protect in-
verter transistors from failure as well 
as network devices in series with the 
short-circuit path. 

8) A low frequency is selected to 
compensate for the higher shock haz-
ard of the higher voltage. Several 
studies have shown that power fre-
quencies in excess of 10 Hz through 
1,000 Hz cause more tissue damage, 
cause heart fibrillation and are more 
dangerous volt for volt compared with 
frequencies 10 Hz and below includ-
ing DC. Direct current would be 
preferable if it wasn't for the signifi-
cant galvanic corrosion that would 
occur in a coax plant with all of the 
exposed dissimilar metal junctions 
that exist. So the compromise in in-
creased voltage is reduced frequency. 
The theory being that the net effect is 
a minimal increase in operator risk 
compared with 60 VAC, 60 Hz CATV 
systems. 

After consideration of this 150 V 
system, it was decided that due to a 
number of issues, they should operate 
at 90 V, 1 Hz instead. Regulatory is-
sues, technician licensing and other 
roadblocks to rapid deployment 
caused reconsideration and reduction 
to 90 V. 

The same comments about 150 V 
apply to 90 V systems and the equip-
ment required is the same however 
there is no longer sufficient power to 
deliver to the quadrant using one 
feeder (12 Ax 90 V = 1,080 W). A 
parallel feeder or conductor is now 
required to carry additional current 

at least to the power distribution sec-
tion of the first amplifier out of the 
node. From this point, current can be 
divided through multiple feeder out-
puts staying below the 12 A per path 
limit to the rest of the distribution 
devices. 

Direct current is under considera-
tion for point-to-point power feeds 
using coax, but with attention given 
to the connection points. For exam-
ple, a power node could feed DC 
through a dedicated feeder to a fiber 
node cabinet several hundred feet 
away as long as the connectors on 
both ends are well-protected from 
moisture to reduce or avoid corro-
sion. (Heatshrink tubing, gel-filled 
terminal connectors and other seal-
ing products should be considered.) 
Telephone systems all use -48 VDC 
powering for internal central office 
equipment as well as for outside 
plant equipment. With the advent of 
fiber-to-the-loop several years ago, 
operators were forced to install small 
-48 VDC rectifier and battery sys-
tems in each subscriber loop cabinet 
(SLC) to power the ring voltage gen-
erator, and the subscriber line cards 
that feed the twisted-pair drop to 
each home and in turn provides 
power and ring voltage to the tele-
phones. 

Corrosion in copper-based telepho-
ny networks is managed due to the 
following unique circumstances: 

1) The conductors are copper, the 
connectors are copper. Unlike alu-
minum, copper-coated steel and gal-
vanized steel in a coax and strand 
environment. Without the dissimilar 
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metal contact, corrosion is reduced. 
2) The current through each con-

ductor is minimal, typically mil-
liamps of current. The lower the cur-
rent though a galvanic connection, 
the lower the rate of metal transfer. 

3) Connections are point-to-point 
in cabinets, splice enclosures and 
protectors at the side of the home. 
Connections are sealed and well-pro-
tected from moisture. 

Other voltages at 5 to 10 Hz have 
been considered due to preliminary 
test data (not confirmed) that the 1 
Hz approach may not be as effective 
for corrosion reduction as first 
thought and a higher frequency may 
be required. 

Power passing tap 
Systems that will use a customer 

premises device powered from the 
plant power system need a device to 
provide the power to the home from 
the cable system. The existing RF sub-
scriber tap is used to provide the RF 
splitting function to "tap" off a certain 
RF level of signal and deliver it via 
small diameter coax cable to the home 
devices. The obvious option is to modi-
fy the existing tap design that does 
not allow power (60 VAC) out the drop 
connection to now allow power to pass 
though. The existing CATV multi-out-
put-output style tap provides a power 
path through the device on the feeder 
downstream to the next tap or amplifi-
er that operates from the 60 V system. 
Modification of the tap to provide not 
only RF but power as well is not as 
simple as it may sound: 

1) An internal "reverse" power in-
serter is required to pick off power 
from the through-path. This function 
adds insertion loss to the series RF 
path. 

2) A power conditioning circuit is 
required to provide current-limiting 
for overload and short-circuit protec-
tion; voltage transient filtering (surge 
protector); and power conversion (an 
option to provide a DC output or a 
lower regulated voltage output). 

3) A power inserter function is re-
quired to re-insert power on each of 
the tap output ports. This design must 
provide adequate port-to-port isola-
tion. This device also adds insertion 
loss to each drop. 

4) Current-limiting is required for 
each individual port to limit current 
flow to only the port that is affected 
without disturbing the adjacent ports. 

5) The physical size of the tap is 

"Power output on 
the coax drop 1.1!"41 
has implications 
that have not 

been fully tested." 

greatly increased to make room for the 
additional circuitry. Cost and complex-
ity are increased. 

6) Ideally, a tap design that does 
not interrupt through-power down-
stream when the cover plate is re-
moved is needed. This prevents power 
interruption to downstream subscriber 
NIUs when a tap plate is removed to 
service a problem on its local ports. 

7) To avoid the complexity and in-
sertion loss of powering out each of 
the coax ports, additional port outputs 
that provide power only can be added. 
The RF output is fed out of the stan-
dard F-fittings and the power output 
is fed out of a separate connector or 
terminal block for connection to copper 
twisted-pair. This idea has some merit 
with RBOCs that of course have cop-
per to the home that would be re-
placed by the new coax drop for provi-
sion of telephony. An operator could 
now use the twisted-pair as a power 
conductor only to the home NIU. Some 
operators, however, object to the no-
tion of a hybrid system with two wires 
to the home to service and maintain. 

In multiple dwelling unit (MDU) 
applications, the output current of the 
tap may have to be much higher to 
support the power consumption re-
quirements of a multiline NIU. In an 
apartment building there may be a 12-
or 24-line NIU device that still needs 
power and RF output from the tap, 
but the current required is higher. 
This same situation applies for tele-
phony providers that do not use a cus-
tomer premises device but instead use 
a curb-side pedestal cabinet that pro-
vides 12, 24 or more outputs. In this 
scenario, the internal circuit require-
ments are divided over the 12 or 24 
lines, which reduces power consump-
tion compared to duplication of these 
functions at each and every home with 
the NIU approach. For example, there 
is one ring voltage generator to serve 

12 or 24 lines, one common protocol 
and signaling circuit, etc. With this 
approach, there is a coax RF output 
and a twisted-pair telephone output 
for each home. A power passing tap is 
still required for this type of installa-
tion but its output feeds the require-
ments of the 12/24-line cabinet total 
power requirements. 

The power output on the coax drop 
cable has implications that have not 
been fully tested. The regulatory re-
quirements are not completely clear as 
well. 

Regulatory issues 
NEC Article 725 defines circuit 

classes that the power active drop 
could be subject to if considered as a 
"remote control or signaling circuit": 
• Class 2 circuits (inherently limit-

ed) of 0-20 volts are allowed to a volt-
ampere (VA) maximum of 5 x V max. 
(5 x 20 = 100 VA). 
• Class 2 circuits over 20 V and 

under 30 V are limited to 100 VA max. 
• Class 2 circuits over 30 V and 

through 150 V are limited to 100 VA 
max. 

The fine print reads that "for nonsi-
nusoidal power systems (like quasi-
square wave), V max. shall be not 
greater than 42.4 volts peak (DC 
equivalent). Where wet contact (im-
mersion not included) is likely to 
occur, Class 3 wiring methods shall be 
used or V max. shall not be greater 
than 15 volts for sinusoidal AC: 21.2 
volts peak for nonsinusoidal AC." 

Current-limiting must function 
within 1 minute of applied short cir-
cuit. The potential interpretation is 
that the power passing tap could be 
considered the power source device 
with internal current-limiting and the 
drop would need to comply with the 
100 VA maximum output into a short 
and a voltage limit of either 42.4 V 
peak or 21.2 V peak in wet locations. 
NEC Article 820 covers community 

antenna TV and radio distribution 
systems. §820-2 — Energy Limita-
tions, reads: "The coaxial cable shall 
be permitted to deliver low-energy 
power to equipment directly associat-
ed with the radio frequency distribu-
tion system if the voltage is not over 60 
volts and if the current supply is from 
a transformer or other device having 
energy-limiting characteristics." 

Note the italicized key words that 
seem to contradict the previously de-
scribed 1 Hz power systems. Both of 
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the requirements seem to apply to the 
coax drop with RF and power. A po-
tential requirement may be that the 
tap provide a voltage reduction from 
its input (which could be 60 VAC, 90 
VAC, 90 V 1 Hz, etc.) to either a <42.4 
V regulated DC voltage or <21.2 V 
regulated DC output to the home. At 
42.4 V and staying within the maxi-
mum 100 VA power limitation, the 
maximum current allowed would be 
2.358 A. At 21.2 V, the maximum cur-
rent would be 4.71 A. 

One implication for the power con-
ditioning tap designer is the need for 
adjustability of the limiting threshold 
to accommodate different voltages as 
well as different NIU load require-
ments. Thermal limiting devices such 
as fuses, thermal circuit breakers and 
thermistors are affected by ambient 
temperature and as such their accura-
cy and compliance with maximum cur-
rent limit is questionable over the en-
tire temperature range that the tap 
will operate within. Other current-lim-
iting circuits use active devices or hy-
brid approaches. 

In addition to the NEC and NESC 
issues, Underwriters Laboratories is 
currently performing tests and evalua-
tion of extension of its standards to 
encompass the "outside-of-the-home" 
distribution network. One would hope 
that UL would pursue this cautiously 
to fully understand the multitude of 
issues involved prior to creating stan-
dards. Typical UL focus is on fire safe-
ty, shock hazard, etc. These areas 
could benefit by standard require-
ments that all manufacturers would 
comply with. 

Some have speculated on the corro-
sion effect of electrical current on the 
F-fittings at the tap and subscriber 
ends, and the dielectric effect of the 
connector surface junction. Oxide lay-
ers that form on the surface of the 
center conductor and mating surface 
can periodically sustain momentary 
discharges of voltage across this thin 
dielectric area. When this occurs, po-
tential wide-spectrum arc noise could 
cause impulse noise interference with 
digital signals. Another concern is the 
sheath current and hum modulation 
impact on signals through the power-
carrying drop cable. The subscriber 
terminal device must remove power 
from the drop and feed it to the input 
of an internal switch-mode power sup-
ply that provides the regulated volt-
ages for the NIU circuitry, including 
generation of the ring voltage. This 

'1111111> 

"Plant powerindlig 
of subscriber riell 

terminal devices ... 
will be mandatory." 

additional "reverse power inserter" 
adds further RF insertion loss. The RF 
signal must pass out of the NIU on 
the coax without power. 

Some related issues to consider in-
clude: What is the reliability of the 
power blocking circuit in the NIU? 
Could it fail and feed voltage directly 
to the TV set, VCR or converter/tuner 
front end? Could sheath voltages 
caused by ground imbalances or neu-
tral return current cause damage to 
the power passing tap output port? 
Could the additive effect of sheath cur-
rent and center conductor current ag-
gravate the effects of hum modula-
tion? (All of the current carrying in-
ductors in the tap and NIU could ag-
gravate hum modulation conditions.) 

Subscriber terminal 
device characteristics 

The subscriber terminal function 
can range from a very simple inter-
face to a complex signal processor. 
Potential network interface device 
features include: 
• Ground block connection to 

building ground (NEC-required). 
• Splitter for multiple outputs to 

different rooms. 
• Voltage transient protector (gas 

discharge tube type). 
• Internal power supply to provide 

circuit power and telephony power (-
48 VDC loop power, 75-105 VAC, 20 
Hz ring voltage generator) — and 
hopefully low voltage disconnect and 
restart, inrush current limit, power 
factor correction and soft start. 
• Plain old telephone service 

(POTS) circuit. 
• Coaxial disconnect, addressable. 
• Interdiction or tiered oscillator 

jamming system, addressable. 
• BER (bit error rate) detector for 

return status monitoring and loop-
back diagnostics. 
• Return amplifier circuit, narrow-

band or broadband. 
• Battery for backup operation. 

• Input/output port for telemetry 
data, including 1) alarm system mon-
itoring, 2) electrical, water, gas meter 
monitoring, and 3) utility load man-
agement control system. 
• LAN, WAN, ISDN, ATM inter-

face protocol options. 

Conclusion 
The powering requirements for 

HFC networks that will carry telepho-
ny and other services are significant. 
Not only is it important to provide reli-
able and redundant power at the 
source, but the transmission and dis-
tribution of power to active devices is 
crucial as well. The combination of 
power frequencies and RF on the same 
conductor and processing path requires 
performance and design compromises. 

Reliability, safety and network per-
formance are affected more by the 
power delivery system than by most 
other factors. Unfortunately, some pro-
jects have neglected the issue and will 
suffer reliability and performance 
penalties. Plant powering of subscriber 
terminal devices is a growing require-
ment and will be mandatory for full 
implementation of the information su-
perhighway infrastructure. 
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BACK TO BASICS 
By Randy Goehler, Senior RF/Microwave Technician, Cox Cable San Diego 

Fundamentals of AM optical links 
ith the proliferation of 
laser/fiber-optic technology 
in CATV networks, it is 
important for technicians 

to become knowledgeable with AM 
links. This includes understanding the 
fiber link, transmitter, receiver instal-
lation (see accompanying figure) and 
proof-of-performance of the AM link. 
Optical units, link loss, installing and 
troubleshooting the complete link will 
be examined in this article. 

Understanding units 
Understanding the units used in 

the laser/fiber industry will be help-
ful when working with AM links. 
Converting between power/dBm and 
miles/kilometers is necessary. 

Decibels (dBs) and Ohm's law are 
familiar concepts to the CATV techni-
cian. The term dBm (decibels above 
or below 1 milliwatt) has been used 
in the communications field for years, 
but unlike dBmV, which is referenced 
to 1 millivolt across a 75 ohm im-
pedance, dBm is referenced to 1 milli-
watt of power. It is mathematically 
defined: 

dBm = 10log(given power level/refer-
ence power) 

= 10log(power/0.001) 

To convert dBm to power in milli-
watts, use the following equation: 

PmW = 10(dBniln) 

Table 1 shows the relationship be-
tween milliwatts and dBm. For exam-
ple, a laser with an output power of 
6.31 milliwatts has an output of 8 
dBm. Likewise, an optical receiver 
having an input of 0.3 dBm has 
power level of 1.07 milliwatts. 

The scientific community has ac-
cepted the metric system for its ease 
and versatility when working with 
numbers. It should come as no sur-
prise to see the metric system used in 
the fiber industry. Conversion be-
tween miles (mi) and kilometers (km) 

Fiber link, transmitter and receiver 

occurs frequently. The conversion fac-
tors are: 
1 mi = 1.61 km 
1 km = 0.62 mi 

For example, a break in the fiber 
displayed on an optical time domain 
reflectometer (OTDR) at 4.2 kilome-
ters will be equivalent to 2.6 miles. 

Optical link loss 
Knowing the maximum link atten-

uation is important when designing 
AM links. Therefore, it is necessary 
to understand the three types of loss-
es that comprise the link budget: 
fiber, splice/connector and coupler. 

Fiber attenuation specifications 
can be attained from the manufactur-
er. The attenuation is given in deci-
bels per kilometer (dB/km) at a spe-
cific wavelength. Typical losses are 
0.35 dB/km at 1,310 nanometer (nm) 
and 0.25 dB/km at 1,550 nm. 

Splice and connector loss con-
tribute to the link budget. Typical in-
sertion loss values for fusion splices 
are <0.1 dB, mechanical splices are 
<0.6 dB and connectors are <0.6 dB. 
Maximum insertion loss for a man-

ufacturer's couplers are given in 
Table 2. Additional attenuation is in-
troduced when couplers are manufac-

Table 1: dBm to milliwatt conversion I 

dBm 
12 

Milliwatts 
15.85 
10 el. 
6.31 
3.98 
2.51 
L 

10. 8 10 

6 
4 

-2 
4 
-6 

0.63 
04 
0.25 

tured and the insertion loss will vary 
with wavelength. Check the vendor's 
exact losses before determining the 
link budget. 

The losses for a typical 1,310 nm 
optical link is: 

Coupler tap leg loss (40/60) = 4.7 dB 
Fiber loss (10 km at 0.35 dB/km) = 
3.5 dB 
Splice loss (five fusion at 0.05 dB 
each) = 0.25 dB 
Connector loss (two each at 0.5 dB) = 
1 dB 

Total link loss = 9.45 dB 

Installation of the link 
After the optical link is installed, 

verify the attenuation performance. 
Attenuation should be measured at 
both 1,310 nm and 1,550 nm. Record 
measurements and keep them for a 
permanent record. This information 
can be used for comparisons if any 
problems arise with the link in the 
future. 

Transmitter, receiver 
The most widely used AM trans-

mitter to date uses a distributed feed-
back (DFB) laser. The DFB laser has 
been biased into its linear region for 
optimum performance and the input 
RF intensity modulates the laser. 
Light outputs from the transmitter 
are typically 4-12 milliwatts with to-
day's technology. 

The optical receiver converts light 
(photons) into RF (electrons) by using 
a PIN diode photodetector. Optical re-
ceivers are typically designed with 
input of 1 milliwatt (0 dBm). After 
the light-to-RF conversion, there is 
an amplifying stage. The RF is then 
amplified again providing a sufficient 
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WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT 
You want versatility Masterack modular 

construction allows you to design a service vehicle 

to fit your own needs. Pre-planned interior kits, 

ladder racks, and a full line of accessories are 

available. You want dependability. Masterack 

parts are proven day and night, through many 

years of rugged service. Whether you need to upfit 

one vehicle ore one hundred, our goal is complete 

customer satisfaction. You want value. Masterack 

equipment is economical because we manufacture 

parts for thousands of users and we stock parts so 

you can quickly get yours. For innovative, quality 

products and complete installation services com-

bined with custom design services and in-stock pre-

planned vehicle interior systems, you want 

Masterack. 

masterack 
905 Memorial Drive, SE 
P.O. Box 100055 
Atlanta, Georgia 30348 
(404) 525-5501 • 1-800-334-4183 

DIVISION Of LEGGETT E PLATT, INC 
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A Natural Migration 
Leadership and vision. That's what sets us apart in today's environment of 
converging technologies. ADC Video Systems is leading the migraton to 
advanced video and telephony network services with a clear vision and 

solution for your future — all while meeting your most demanding 
requirements today. 

ADC Video Systems offers complete end-to-end solutions in hybrid 
fiber/coax video/telephony transport and distribution, high speed digital 
fiber backbone transport, distance learning, Px64 multipoint video-
conferencing, TV1 broadcast quality video and cellular telephone transport. 

The flexibility to meet the needs of today's market will ultimately determine 
tomorrow's success. Whether you're migrating to digital video and 
telephony services, rebuilding your CATV network, installing state-of-the-
art distance learning facilities or building videoconferencing networks, 
ADC Video Systems has the technology you need. Call us to find out why 
the future is real. We'll help keep you flying in the right direction. 

F Video Systems 
Formerly American Lightwave Systems, Inc. 

999 Resear 

(800) 504-4443 • FAX (203) 630-5701 
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output level to the distribution net-
work. 

Activation 
When installing optical transmit-

ters, record their operational parame-
ters. This includes (but is not limited 
to) laser power and temperature, DC 
and AGC voltages, and RF input lev-
els. It is important to set the proper 
drive level specified by the manufac-
turer. The drive level, given at a 
specified channel loading, effects both 
the carrier-to-noise (C/N) and distor-
tion performance. 

At the receiver, it is important to 
measure and record the input optical 
power and the RF level at each test 
point. Often manufacturers will pro-
vide a DC voltage test point that will 
be proportional to the input optical 
power. This test point can be used as 
an alternative to using an optical 
power meter. The RF out of the re-
ceiver should be set to its proper op-
erational output. The optical power 
and RF levels, along with pad and 
equalizer information, should be kept 
labeled in the receiver as a reference. 

Verify link performance 
Having installed the transmitter 

and receiver, verify the AM link per-
formance. With the RF level into the 
transmitter and the optical power 
level at the receiver at the proper 
level, measurements should be made 
to verify the C/N, composite triple 
beat (CTB) and composite second 
order (CSO) performance to ensure 
manufacturer specifications are met. 
These measurements should be made 
following National Cable Television 
Association recommended practices. 

The laser RF input and the re-
ceiver's optical input set the C/N and 
distortion performance of the link. 
Measure the distortions when the 
transmitter is fully loaded with un-
modulated carriers. This will provide 
the worst-case distortion condition 
and allow for repeatable measure-
ments. CTB will improve by 8 to 12 
dB when carriers are modulated be-
cause the synchronization pulses that 
are at the maximum power will not 
occur at the same time on all chan-
nels. CSO distortion also will im-
prove. The sweep or frequency re-
sponse should be verified that it 
meets system specifications when the 
link is activated. Additionally, evalu-
ate picture quality when the link per-
formance is measured. This will pre-

21st Century Profits. 
Today. 
Television service is just the launch pad for 
increased revenue for cable companies. 
Interactive voice, data and video 
services are just around the corner, and will 
take your company to a new level in profits. 

Only one company can deliver these 
21st century services now --
Integration Specialists, Inc. Using existing 
technologies from leaders like Meridian, 
ADC Fibermux, Digital Equipment, Racal 
Datacom and Astarte Fiber Networks, one 
call to ¡SI will put you in place to capitalize 
today on the revenue opportunities the 
near future holds. 

Hundreds of solutions. 
Just one call. 

i„llDni Integration 
• Specialists, Inc.  

66 Canal Center Plaza Suite 650 

Alexandria, Virginia 22314-1591 

(703) 706-9000 • FAX (707) 706-9010 

Atlanta, GA (770) 451-2056 

rsburg, PA 17) 267-1836 
• 

OCTOBER 17-19 / STATE COLLEGE, PA 

This seminar explores fiber optic technology 
as used in CATV systems for transporting both 
analog and digital video. In addition, delivery 
of high quality, uncompressed, digital video is 
described in detail. Other topics relating to 
modern transport of video information is also 
discussed. 

Reeder Service Number 218 

For more information call 

800-233-2267 ext. 4422 
60 DecibeF RDad / State College, PA 16801 
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Tear out this ad and roll it into a ball. 
It will be about the size of the average ulcer 

you can get from chasing cable faults. 

If cable faults are 
causing you headaches 
and ulcers, Riser-
Bond Instruments may 
have the cure! 

Riser-Bond's complete line of 
time domain reflectometer, cable 
fault locators, can help you locate 
cable faults fast. From economical 
handheld digital TDRs to full 
function waveform models, Riser-
Bond manufactures a TDR for 
any application and budget. 

As cabling systems become 
more advanced, the need for 
maintainance becomes 
more important than ever. 
Riser-Bond Instruments 
stays ahead of a 
changing market by 
offering the most 
user-friendly and 
sophisticate 
instrumen 
available today 
maintaining low co 

ii 

$.4  

rutomatic features greatl 
implify the operaron 

"Riser-Bond Instru petits' 
TDRs and help elimin te thedonfusion 
and frustration you lay have 
experienced with other test equipment. 

Exclusive features like SUPER-STORE waveform storage and WAVE-VIEW software bring you tomorrow's 
technology today. Using either your TDR or your PC, you can store, recall, and manipulate waveform 
information like you are still in the field. You can also use your PC and printer for unlimited storage and' 
documentation. To experience the exclusive WAVE-VIEW software program, call for a free demo disk. 

NOTICE: All Riser-Bond Instruments' 
products are available without 4 prescription! 

800-688-8377 402-466-0933 Fax: 402-466-0967 
Reader Service Number 103 

Riser Bond 
INSTRUMENTS 
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Table 2: Maximum insertion losses for couplers (1,310 nm)4'111111.1111. 

Tap (high) 

806 
70 
60 
50' 

Tap leg 
113dB 
7.9 dB 
6 Ai 
4.1 GB 
3.5 dB 3.5 dB MN 

Through leg 
0.9 dB 
1.4 dB 
2 dB 
2.8 dB 

vent picture problems going unno-
ticed before customers are actually 
fed from the optical receiver. 

Troubleshoot 
the entire AM link 

Optical links usually maintain a 
high level of performance for years. If 
problems do occur, use a logical proce-
dure to resolve them quickly. 

Problems may occur at the receiver 
such as no RF outputs, low light, de-
creased C/N and distortion perfor-
mance. A complete loss of RF out at 
the receiver is the most serious condi-
tion. Some possible causes are: 
• A loss of RF into the transmitter 

including laser protection circuitry 
shutting off RF drive to the laser in 
some vendors' transmitters. 
• Problems with the receiver in-

cluding the photodiode, power supply, 
amplifier failure, optical connectors 
and backup switching. 
• Transmitter failure or a break in 

the fiber. 

A low-light condition at the receiver 
is an indication that the link attenua-
tion has increased. Several factors can 
create this condition. Attenuation can 
increase at connectors because of vi-
bration, contamination or stress. Me-
chanical splices also may suffer from 
excessive losses when not properly in-
stalled. Fiber can exceed its maximum 
bend radius for its operational wave-
length creating macro losses. This 
often occurs in fiber trays where space 
is limited. Fiber also can suffer micro 
losses by placing excessive pressure on 
it. 

Troubleshoot the link if the laser is 
operating properly and light is low at 
the receiver. An OTDR or a optical 
power meter and light source can be 
used. The OTDR has the advantage of 
locating and displaying faults along 
the fiber route. Use the following to 
determine problem location: 

1) Measure the optical power level 
at the receiver with a calibrated opti-
cal power meter. If the light is low, 
proceed to 2. 

2) Measure the power level at the 

transmitter. If outputs are sufficient, 
proceed to 3. 

3) Use an OTDR to determine the 
attenuation performance of the optical 
link. 

4) Clean and reset connectors at 
laser and receiver. 

5) After locating and repairing the 
problem, measure optical power at the 
receiver. 

A decreased C/N performance at 
the receiver will impact the end-of-line 
C/N performance. Generally, the C/N 
will decrease dB per dB as the laser 
drive or the optical power into the re-
ceiver decreases. Additionally, a large 
reduction in C/N with a small change 
in optical power indicates that an opti-
cal component is excessively reflective. 
This may occur at connector interfaces 
when they are not properly seated, 
creating a reflective air gap. 
A change in distortion performance 

is an indication that the transmitter 
drive level has changed. For each 1 dB 
the level increases, CTB performance 
(carrier-to-CTB) will decrease by 2 dB 
at the receiver. If the transmitter is 
overdriven to the point where clipping 
occurs in the laser, the distortion per-
formance of the link will not follow the 
previous rule. Distortion performances 
will drastically reduce in this condi-
tion. Distortions also increase as the 
channel loading increases to the trans-
mitter. Excessive distortions occur at 
the receiver when the optical power 
increases to the level where the receiv-
er saturates. 

Fiber optics is currently the medi-
um of choice to deliver NTSC AM-
VSB carriers to the neighborhood. All 
information pertaining to the trans-
mitter and receiver, along with the 
passive optical link, should be kept 
on file. This will assist the trou-
bleshooting process should a problem 
arise in the future. Knowing how the 
system works and having logical 
troubleshooting procedures will help 
when repairing the system and al-
ways remember not to look for ex-
travagant solutions to rectify simple 
problems. CT 

" Everyone was 
wondering 
how to easily 
test the 
reverse path. 

The Stealth 

Reverse 

Sweep is 

the one 

instrument 

I need." 

STEALTH REVERSE SWEEP 
• I ests buvard and reverse paths 
simultaneously 

• Built-in sweep transmitter 

• Stealth Sweep...a Wavetek 
exclusive; tests without 
interrupting viewer's reception 
• FAST; light-weight 
one-man operation 
• FCC 24-hour test capability 

Simplify testing; save time; 
reduce fatigue. 

Call 1-800-622-5515 

W AV=EK 
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PRODUCT 

Correction notice: In the Nation-
al Show edition of CTDailyIC 
and our July issue, we mistak-
enly referred to Vela Research's 
frame-only Encoder 2000 as a 
decoder. The headline should 
have referred to the product as 
an MEPG-2 encoder. 

Return path 
ingress detection 

Electroline Equipment announced 
ClearPath, a fully automated sys-
tem said to detect unwanted noise 
and ingress in the return path of a 
hybrid fiber/coax network within 
three seconds. The system is de-
signed to protect hybrid networks 
transporting telephone and multi-
media signals. One controller and 
software package can locate any sin-
gle return path noise source auto-
matically on a network of up to 
100,000 passings. 

Larger networks can be moni-
tored in increments of at least 1 mil-
lion passings by adding one addi-
tional PC-based controller and one 
copy of the ClearPath software. In 
addition to the controller, a USM-1 
upstream switch module is integrat-
ed into a SuperTap housing. 

The controller monitors the 5 to 
40 MHz return bandwidth, sampling 
signals on a tap-by-tap basis. By se-

NEWS 
quentially polling each intelligent 
tap, the company says the location 
of any signal ingress can be isolated 
to the exact tap port. 

The system allows automated and 
rapid isolation of ingress sources on 
a drop-by-drop basis in real-time. It 
is the first automated detection sys-
tem to offer fine granularity, accord-
ing to the company, with fault de-
tection to the level of a single drop 
from a single tap. This will improve 
mean time to repair performance 
since technicians can be dispatched 
to an exact address and served by a 
single drop cable without wasting 
time in the field. 

The USM-1 automated switching 
module, matched with the Clear-
Path controller and software, con-
tains circuitry that allows remote 
switching of the return path signals 
at any single tap, through a 6 dB at-
tenuator for several milliseconds. 
Each drop also can be polled for sev-
eral milliseconds. By controlling the 
polling sequence and switching of 
signals through the automated at-
tenuators, the system can determine 
the precise location of an ingress 
source. 
Reader service #312 

Signal level meter 
Wavetek introduced two Mi-

croStealth signal level meters de-
signed for service technicians and in-

migration of Sorg 

stallers. Both models have a durable, 
waterproof, high-resolution dot ma-
trix LCD that provides ease of mea-
surement with a scan display that 
shows multiple carrier levels at once 
and a comprehensive single-channel 
display. 

Other key features include multi-
channel measurement displays and a 
go/no-go quick check function de-
signed to ensure Federal Communi-
cations Commission compliance and 
reduce subscriber call-backs. Avail-
able with a 5 to 890 MHz frequency 

NOW 
FOR 
90 

VOLT 
POWERING 

Reader Service Number 220 
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Introducing Zenith MultiMedia. 
Power your way to new cable revenues. 

Today. 

r-

Zenith Network 
Systems has developed the 
first real-time, two-way 
interactive analog system 
that offers you nearly every 
revenue-generating service 
associated with digital. 

And, since it's analog, you can install it at a frac-
tion of the cost. 

What's more, it's technology that's here, 
technology you understand, technology that's 
ready to install. Today. 

The MM2500" Set-Top 

Our MM2500 set-top is an addressable, broad-
band, stereo-compatible unit that offers you two 
distinct advantages. 

It is the only fully-downloadable, software-driven 
set-top, so you get full, diverse control from the 
headend. 

And the 
MM2500 
set-top is the 
only analog 
unit that sup-
ports revenue-
generating 
real-time, two-
way interactive 
services...the 
unregulated sources 
of revenue so essential to your growth 
and survival in today's competitive environment. 

The ScreenPlay' Authoring Tool 
The Screen Play Authoring Tool is an easy-to-

learn, easy-to-use Windows" based system that lets 

you creatively customize 
on-screen displays down-
loaded to the MM2500 set-top. 

It comes with a wide variety of characters and 
other graphic devices built-in, while allowing you to 
scan in virtually any graphic you might choose. 

Real Revenues Today. And Tomorrow. 
While getting ready 

for the digital 
future, the 

MM2500 
set-top 

can begin 
to generate new 

sources of real revenues today. 

• Expanded promotion of PPV 
• Interactive program guides 
• Bulletin boards and messaging 
• Interactive shopping and games 
• New advertising options 
• Near video-on-demand 

Equally important, the MM2500 set-top can be 
a pathway for you — and your customers — to the 
digital future. 

Plug In To The Power:" 

New technologies make way for new ways of 
making profits. And leading the way in technolog-
ical advancements is, of course, something Zenith 
has been doing for over 75 years — another reason 
to plug in to the power of Zenith. 

To learn more and to receive our free informa-
tion kit, just call us today at 1-800-239-0900. 

Zarlf_ 

WATCH US. 

Reader Service Number 188 
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REPLACEMENT EQUALIZERS 
QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA, 
MAGNAVOX,TEXSCAN 'T SERIES', PATHMAKER AND RCA 

QSA 
Replacement Equalizer For 

Scientific Atlanta 
QSA-330 MHz 
QSA-400 MHz 

QSA-450 MHz 
QSA 550 MHz Now Available 

$12.00* 

Passband = 330. 400, 450, and 550 MHz 
Flatness = ± .15 dB 

Return Loss = ≥ -17 dB 
Insertion Loss = ≤ 1 dB 

Values 0, 3-30 in 1.5 dB increments 

SXP-T-TOPS 
For Scientific Atlanta 

Equipment 

SXP T-Tops - $1.75 
(with handle) 

Values 0-20 dB in 1 dB increments 

QSYL 
PATHMAKER 

$10.00 
Available in the following 

bandwidths: 
 300, 330, 400 and 450 MHz 

Nominal Values: 
4, 7, 10, 13, 16, 19, 22, 25 dB 

QSYL-P 
PATHMAKER 

PADS 
$4.50 
0 to 6 dB 

9, 12 and 15 dB 

QRCA 
EQUALIZER $8.00 
300, 330 & 350 MHz 

3. 6. 9. 12. 15. 18. 21 dB 

QRCA-P 
PADS $5.50 

0, 3, 6, 9, 12, 15, 18 dB 

*DISCOUNTS AVAILABLE 
FOR QUANTITY 

QMAG 
QMAG - 62E Series 

Replacement EQ's for Philips 
(330. 400, 450 and 550 MHz) 

$10.00 
330 MHz - 2, 5, 8. 11. 14. 17, 20. 23 dB 

400 MHz - 2, 5. 8. 11. 14. 17. 20, 23. 26 dB 
450 MHz - 2. 5. 8. 11. 14. 17, 20, 23, 26 dB 
550 MHz - 5. 8. 11. 14, 17. 20. 23, 26. 29 dB 

QMAG - 5EE Series 
(Fixed Values) 

(330 and 450 MHz) 

330 MHz - 2, 5, 8, 11. 14. 17. 20 dB 
450 MHz - 2, 5. 8. 11. 14. 17, 20 dB 

Return Loss = 16 dB All Values 
Insertion Loss = =1.0 dB All Values 

QMAGV 
Replacement Equalizer For 

Magnavox 5CE Series Adjustable 
(330 and 450 MHz) 

$14.00* 

330 MHz - 0, 5. 8. 11. 14. 17. 20 dB 
450 MHz - 0, 5, 8. 11. 14. 17. 20. 23, 26 dB 

Return Loss = 16 dB All Values 
Insertion Loss = =1.2 dB All Values 

QMAG-P 
4-A Series 4.50 
62E Series 2.90 

  0-20 dB in 1 dB increments 

QTEX 
TEXSCAN 'T SERIES' 

$10.00 
Available in the following 

bandwidths: 

330. 400, 450. 475 
330-400 MHz - 4, 8, 12, 15. 18 dB 

450 MHz - 4, 6, 8, 10, 12. 14. 16, 18, 20dB 
475 MHz - 4. 6. 8. 10. 12, 15 dB 

QTEX-P 
TEXSCAN 'T SERIES' 

PADS 
$5.50 
0 to 6 dB 

9.12 and 15 dB 

QLX 
Equalizer for 
Jerrold JLX 

(Replaces Jerrold EQ & SEA) 
$6.75 

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

600 MHz $7.50 750 MHz $11.00 
(0-24 dB, in 2dB increments) 

QEP-ADP 
Fixed Value Equalizer System 

Allows QLX to Replace SEP's 

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

QEP 
Trunk Equalizers (Replaces SEP by Jerrold) 

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

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

(300 through 450 MHz Bandwidths) 
$15.00 all values 

QEE 
Line Extender Equalizers 
(Replaces SEE by Jerrold) 

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

$5.00 

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

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

Quality RF Services is not a Sales agent for Jerrold, Scientific Atlanta. Magnavox, Texscan. or RCA 

(800) 327-9767 
QUALITY RF SERVICES, 

850 PARK WAY 
JUPITER, FL 33477 

INC. 
(407) 747-4998 

FAX (407) 744-4618 
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sure configurations. Thus, applica-
tions that lend themselves to cen-
tral, large system powering can be 
created out of the same basic ele-
ments that are used to power a sin-
gle coax feeder. As a result, opera-
tions, status monitoring, power 
supply modules and interfaces can 
remain standardized across the en-
tire plant, helping reduce the over-
all cost of plant operations and 
maintenance. 

The company's status monitoring 
system is designed to work with 
any commercially and/or propri-
etary system available. Providing 
more than 100 different test func-
tions and real-time data to the net-
work manager, this system pro-
vides more monitoring capability 
and functional control from a re-
mote site than any system avail-
able today, according to the compa-
ny. 

Because power nodes are located 
in varying urban and suburban lo-
cations, both the large and small 
system enclosures are offered in 
standard and low-profile configura-
tions. These enclosures are made of 
durable, weather-resistant alu-
minum and available in standard 
sea foam green or a variety of envi-
ronmental colors. 
Reader service #310 

Fiber platform 
New from Photon Systems is the 

Series 5000, a flexible high-density 
modular platform for broadband 
fiber-optic transmission. The main-
frame accommodates DFB laser 
transmitters, single- and dual-den-
sity optical receivers, redundant 
powering and status monitoring 
modules. 
An open architecture backplane 

provides direct monitoring and con-
trol to any module in an attached 
mainframe. Connection via simple 
PC communication software or ad-
vanced status monitoring systems 
is possible. Passive thermal man-
agement ensures high reliability 
and minimal power consumption. 
Reader service #309 

Riser-rated cable 
Trilogy Communications un-

veiled its newly developed NEC 
riser-rated version of it MC2 prod-
uct. The CATVR-listed cable is 

Power gz. Tel has successfully navigated in the 
CATV industry for more than 20 year. l'y 
a...hling an experienced crew, recruiting the 
prime suppliers. and Lidding a distrihution 
network from 15 key cities. 

Searching for success 
in CATV? 

iscover Power igz. Tel 
The people, places, and things you need for 
cArry success are already in place. To take 
full advantage of them, contact Power ifs 
Telephone Supply today! 

Power &Telephone 
Supply Company 

2673 Yale Avenue • Memphis, TN 38112 • FAX galn20-3082 

800/238-7514 

available in 0.5-, 0.75- and 1-inch 
sizes and in 75 or 50 ohm 
impedances. The riser product line 
is for use in buildings for trans-
porting video, voice and data on 
and between floors. 

Also new is a low-cost, low-loss, 
plenum-rated product that does not 
use halogenated materials, a first 
for the industry, according to the 
company. The plenum product can 
be used for the same applications 
as the riser cables and may be in-
stalled in plenum air space. 
Reader service 0308 

Network monitoring 
AM Communications introduced 

its second generation monitoring 
system for hybrid fiber/coax TV and 
telecommunications networks. Om-
niVu includes powerful software for 
broadband network monitoring, 
analysis and regulatory compliance. 

Representing a total overhaul of 
the company's existing software, 
OmniVu is. a multiuser, multitask-
ing system that runs under either 
Windows 95 or Windows NT. 

It features the Topologer, a 
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ALARM & CONTROL RIDING ON VIDEO SIGNAL 

ATU-13 / ARU-13 
Transmit up to 160 alarms on each camera cable 

ALARM SUPERHIGHWAY continuity is fully supervised 
Replaces multiple twisted pairs with one coax 

Use the ALARM SUPERHIGHWAY to: 

• Retrofit alarm and control onto an existing camera cable. 
• Send alarms to camera monitor location and alarm panel. 
• Record alarm activity on your time lapse recorder. 
• Remote control of door locks, gates, and lights. 
• Remote control of CCTV camera. 
• All perimeter alarms on one coaxial cable. 
• Two-way alarm and control on one cable. 

ANOTHER INNOVATIVE NEW PRODUCT FROM: 

1-800-235-6960 
1-714-979-3355 

F M SYSTEMS, INC. 
3877 South Main St. 
Santa Ana, CA 92707 

FAX 1-714-979-0913 
MADE IN THE USA 

MOST NI 
THE LINE•WARD 

L-2 
SMALLEST 
TURNING 
RADIUS OF ANY 
MACHINE ON 
THE MARKET 

• UP TO 16" 
IN DEPTH 

• 800 LBS BRUTE 

• ONE MAN 
OPERATION 

• TRANSPORTS 
VAN OR 
MINI-TRUCK 

ALL FOR e 
MAKING e 
IN & OUT QUICK! 

HINES 

UNDER 

LINE MUG MA 
Reader Service Number 223 
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E 
MANEUVERABLE 

CAN 
LITERALLY 
TURN 
ON A 
DIME! 

17.0 

Line-Ward Corp. 

157 Seneca Creek Road 
Buffalo, New York 14224 

Phone (716) 675-7373 

(800) 816-9621 

Fax (716) 674-5334 

schematic-based display mode that 
allows a user to view the status of 
regions, systems, headends and dis-
tribution networks. The user can 
quickly "drill down" into the net-
work topology to obtain a detailed 
parametric reading for a single net-
work component. 

The software represents a new 
wave of interoperable software sys-
tems designed specifically for inte-
grated, enterprisewide network 
management systems. 

It is based on a documented sub-
system, AM Access, an open, stan-
dards-based communications man-
ager that allows developers and 
end users to interface OmniVu to 
operation support systems and 
other software applications. 

The architecture accommodates 
third-party software developers by 
enabling them to interface applica-
tions with OmniVu via a document-
ed application programmer's inter-
face. 
Reader service #306 

OTDR 
driver program 
EXFO is offering a new TSR driv-

er program for PC-based optical 
time domain refiectometers 
(OTDRs). The FCS-200 TSR is a 
"terminate and stay resistant" pro-
gram designed to be used with the 
company's FCS-200 series of PC-
based OTDR cards. 

The driver can control up to three 
OTDR cards, features a complete set 
of software services, and includes an 
OTDR trace analysis module. The 
card and driver combination is in-
tended for RFTS designers, cable or 
component manufacturers, and lab 
engineers who want full control over 
OTDR functions and develop their 
own automated test applications. 

The driver offers simple, direct 
access to the OTDR card's functions 
by using interrupt-based routines in 
the programming language of the 
designer's choice. 
Reader service #305 
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The exclusive software 
they developed takes the guesswork 

out of fiber optic testing. 

The extraordinary operating capabilities of our OTDR and Mini-OTDR 
are due to very savvy engineering and brilliant software called "FAS": 
Fiber Analysis Software. It's in our OTDRs and PC software packages to 
make operation goof-proof and fast. 
FAS is your "built-in expert" in both full-featured units and provides 

you with single button automatic fault location. And FAS gives you a 
fully characterized fiber from end to end in seconds. FAS results can be 
displayed in tabular form, or event by event on the trace waveform. No 

doubt about it, our programmers have made fiber optic testing as 
easy as can be. 

If you like the software, you'll love the hardware. 
For over two decades, Laser Precision's made nothing but fiber 

optic test equipment. It shows when you examine our OTDRs. 
Each gives you a neat, complete fiber media test set that's rugged, 
reliable and easy to use. And both provide high resolution and 
long haul performance in a single test set. Which is easy to see, 
because all of our OTDRs have high contrast, 7" displays. 

For CATV, LAN and Telco, we've got the 

Nettest OTDR for your specific needs. Call us 
toll-free or write and we'll tell you more. 

Là laser precision division 
We're easy to work with. 
104 N Genesee St, Utica. NY 13502 315/797-4449 or 1-8001443-6154 

Reader Service Number 94 



WHEN IT COMES 
To OPTICAL FIBER 
WE'VE GOT YOUR 
NUMBER. 

MWHERE'S OURS. 
Cable TV technicians and engineers 

already know that Corning's consistent and 
field-friendly fiber provides the industry's 

lowest splice loss numbers. 
Now, when it comes to timely information 
for cable TV fiber applications, here's the 

only number you'll need. 

Call the Corning 
Optical Fiber 

Information Center 
800-525-2524 

Ext. 540 
Everything you want to know about optical fiber, from its 
development in Corning's labs to cable TV case histories, 

including how it's made, how to specify, and what the future 
may hold. All from the most extensive fiber reference source in 

cable television. 

CORNING 

Count on Corning® Fiber 

Reader Service Number 36 



P.O. Box 305 
Ipswich, S.D. 57451 

(605) 426-6140 

rK 
ENGINEERING AND DOCUMENTATION SERVICES 

System Walkouts 

Coaxial Design 

Drafting 
Conversions 

Fiber Walk 
Audits 

Light Construction 
Digitizing 

Danny Kern 
60 Offices Nationwide • 2 International 

Tel: (214) 907-2742 • Fax: (214) 69041014 

Asbuilts 
Documentation 

Fiber Design 
Scanning 

FCC PROOF OF PERFORMANCE TESTING 
• HEADEND SERVICES 
- COMPLETE HEADEND RELOCATION SERVICE 
- RERACK AND REWIRE 
- OPTIMIZE 
- PROOF 

• FCC PROOF OF PERFORMANCE 
- RF PROOFS 
- VIDEO TRIANUAL PROOFS 

• ON SITE TRAINING 
• DESIGN AND DRAFTING 
- RF PROOFS 
- AS BUILT MAPPING 
- SYSTEM DESIGN 
- MAP MANAGEMENT AND SYSTEM UPDATES 

800-292-0126 

Recycle Scrap CATV 
yerreoz 
Cable Recovery Inc. 

COAST TO COAST SERVICE 
818 W. 3rd St. • P.O. Box 1224 

Tel: (800) 831-2925 BUYERS OF SCRAP CATV Winona, MN 55987 

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

111(1101tA LITY 
6 ELECTRONICS INC. 

'8LE 

New / Used 
All Equipment / Competitive Prices 

Phone: 305997808845 Fax: 3059978* 8831 

CONVERTERS 

HEADENDS 

DROP MATERIAL 

LINE EQUIPMENT 

Call or Fa\ us today with your request! 
Credit terms available upon approval 

Professional 
Technical Services, Inc. 
An Engineering Services Company dedicated to: 

• SWEEP - BALANCE - PROOF 

• CALAN EQUIPPED - 1GHz 

• COMPUTERIZED REPORTING 

• SPLICING & ACTIVATION 

• SYSTEM MAINTENANCE AND REPAIR 

• 750 MHz SWEEP EXPERIENCE 

• ELECTRONIC UPGRADES - RESPLICE 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  
Phone: (219) 892-5537 • FAX: (219) 892-5624 

(800) 852-6276 

FCC COMPLIANCE 
CALL 800-652-1082 

PROOF-OF-PERFORMANCE 

• COMPLETE FCC POP, RF, VIDEO & COLOR 
• HEADEND DESIGN, SET UP, OPTIMIZING, PROOF 
• CLI RIDE OUT WITH FCC 320 FORMS COMPLETED 
• THE MOST AFFORDABLE WAY TO COMPLY WITH FCC RULES 
• TEST RESULTS REPORT IMMEDIATELY AT END OF TESTS 
• INDEPENDENT AND UNBIASED REPORTING 
• RESULTS GUARANTEED TO BE READY FOR THE FCC & CITY 

RELIABLE CABLE TV SYSTEM SERVICE INC. GRANT PEARCE 
4849 GRENADIER DR. SW SCTE BCTE-000098 
GRAND RAPIDS, MI 49509 616-538-1437 

1 
emummummazi Authorized Parts Distributor for Scientific Atlanta 

Panasonic 

Call for Catalog 

(800)233-8431 
SPECIALTIES Rancho Cucamonga, CA 

\lb 10è1 

Cosmetic Replacement Parts 
SA Cases, Jerrold Bezels/Cases 
Overlays, Keysets, AC Cords 

Electronic Components 
Capacitors, ICs, Transistors 
Diodes, VRs, Jerrold "A" PROM 

New Panasonic Converters 

Specialty Tools: Bits, TORX 
Pioneer, Avsafe 

New Remote Controls 
Transformers, Batteries 

Hardware 
Screws/Washers, 
Connectors, Rivets 

130 SPECIALIZED TRUCKS IN STOCK 1100  
(10) Telsta-Versilift 1 Ton Buckets In Stock 

(10) Digger Derricks Etc. 

(50) 28 To 75 Ft Bucket Trucks In Stock 

Call For Price List: (215) 721-4444 Fax: (215) 721-4350 

Opdyke Inc. 
Truck & Equipment Sales 

3 123 Bethlehem Pike 
Hatfield, PA 19440 USA 

We Buy Surplus Trucks 

s -r E UVUs 
Design • Installation • Testing • Full Turn Key Services 

Applications: 
Telephone • Cable TV • 802 Networks • Process Control 

• Security • IVHS • Educational Networks  

Services Include: 
System Engineering & Design • Outside Plant Construction 

• Project Management • Aerial & Underground Cable Installation 
• Systems Integration • Premises Wiring • Splicing • Termination • Testing 

• Activation • Training • Emergency Service 

MS-NG Communications 
CINCINNATI, 01110 

FAX: 513-583-1140 800-457-4569 P.O. Box 571 
Danielson, CT 06239-0571 

Tel: 203-774-4102 • Fax: 203-774-4783 

Planes 1057 • (1405) Buenos Aires 
Repúbilca Argentina 

Tel: 582-2915 • Fax: 582-1372 
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AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 

only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dickel Communicatons Co. 
5208 East Danbury St/ Long Beach, CA 90808 

• Character 

Generators 
• VCR Controllers 
• Video Switches 

• Custom Hardware 

and Software 

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

REPAIR 
CENTER 

TC1 
AFFE. 

QuaeityRepai at Competitive hicing 

REPAIRS & SALES 

0 In Warranty Repair 
0 Jerrold Addressable Repair Specialist 
0 DP5, DP7 & DPV7 / Panasonic 1402, 1403 
17 Remote Repair (URC 450, 550) 

For more inforamtion contact: 

TKR Repair Center 
Tel: (908) 583-2026 • Fax: (908) 290-1677 

25 Industrial Drive • Cliffwood Beach, NJ 07735 

Free delivery 
& pickup in 
certain areas 

NATIONWIDE INSTALLATIONS 
NaCom a contractor with over 24 years experience 
offering outstanding customer service for: 

• Residential Premise Wiring 
• MDU's 
• Drop Buries 
• DBS 

Call (800) 669-8765 Ext. 3046/ NaCom  
BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA 

Jumper Cables 
CUSTOM 

Gilbert AHS 
LAC 
Off Shore 
Amphenol 

MADE CABLE ASSEMBLIES INCLUDING: 
F 10 F, N to N, BNC, RCA, F-81 

RG-56 Belden 
RG-59 
AG-il 
RG-213 
RG-214 

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

335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Times 
Comm/Scope 

Intercomp 

BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 

101;;; Caulfield 

Fiber Optic Services Inc 

*FIBER EMERGENCY RESTORATION KITS 

*SYSTEM TRAINING ON EMERGENCY 

RESTORATION 

*FIBER CONSTRUCTION AND SPLICING 

*FIBER ENGINEERING AND DESIGN 

Call: 1-800-651-7960 

ID COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

CABLE CONSTRUCTORS, INC. 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 

• Aerial, Underground & 
Fiber Construction 

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

quality service performed on a timely basis 

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 • Fax (512) 328-3009 

  CAD , «mast du  
ilia DRAFTING 

ele""edne   SERVICES,INC. 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

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

• As-Built Mapping 
• System Design 
• System Walkout 

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

cable drafting and design needs." 

Call for literature. 
SCTE 
Member 

ilà If".à.1 

°MERCK ELECTRONICS, INC. 
CATV ENGINEERING SERViCES 

eaue ceffleidete eteicefeee ee eeeeetateee 

eoeseleae.teeeeet ed4 fteceelleyeeee 

EQUIPMENT REPAIRS METER CALIBRATIONS 

«INV 

• • • 
FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

DALLAS • HOUSTON • PHOENIX • BOSTON • HONOLULU 800-247-5883 



Bhemita 
CABLE 

PLACEMENT 
WINCHES 
Wats: 800-228-1003 
Fax: 402-987-3601 

URL: http://www.siowdan.corn/broyhill 
E-MAIL: Broyhilsal@aol.com 

We challenged our 
engineers to come up 
with a winch that 
includes convenience 
and affordability and 
the most accurate 
charted pull force - 
ever. Now y can pull 
aerially or under-
ground; fiber or 
coaxial and accurately 
chart force on paper 
or PCMC1A cards. Call 
fax or E-mail The 
Broyhill Mfg. Co. for 
more information. 

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

SIZES CALL FOR PRICING 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 

Phone (608) 326-8406 
Fax (608) 326-4233 

Rs 
• System Audits 
• Direct Sales 
• Drop Replacements 
• M.D.V. Postwire and prewire 

(203) 953-3770 
(203) 546-1055 

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

• Installs 
• C.L.I. 
• As-Builts 
• Underground 

Contact: Ed Reynolds 

80 Vanderbilt Ave. • West Hartford, CT 06110 

110 Goodwin Rd. • Canterbury, CT 06331 

dB-tronics 
Cable lelevision Equipment 

Sales & Ser Critter 

Check Us Out For 

"ml Scientific 
r) j1 Atlanta 

Parts & Services 

./ Genuine S-A Parts in Stock 

./ Factory Trained Repair 

„/ Sales of New & RMF Equipment 

Purchase of Wreck-Out & Excess 

Equipment 

se 450 & 750 MHz Equalizers 

CALL OR 

e lk» • di 

• 

FAX US FIRST 

Telephone: 803-574-0155 

USA Toll Free: 800-356-2730 

Fax: 803-574-0383 

4.* 

dB-tronics, Inc. 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

«MI» ittoste,Coni 

— 

"Video Poster"TM Page Generator 8L Controller 
MAC & IBM Modem Access/An= . " Ceerdtel. option RAMS 

. Local Weather 8 

Video 
Cable 
supplied 

1=1 I 
I 

°""6 'lb 

e 

-Temp:85 F Humidity 35% 1 --

- Wind from SW 42 5 MPH 
,.-

.".. 
Bet" HBO Baro Pressure 29.3 HG. 

Graphics, Logos, Low cost ads 
backed 

- 0+,11"- I- 1k e(\ clock BC.L IC" 
Update remotely via any computer! 

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

le Ida Infra-Red RemotOIee 

tosmi vcR Control 
Basic system: $529.90 inc 
VHS instructional video, cable 

Logos can dieplay 

on Video Poster.' 

RAMX & C64 
& manuals 

'Hi-Res fonts, Video Page & Character Generator Store more than 600 pages Logos & 
pictures on RAMX cartridge 16 colors, variable fonts, Crawl, Flash, Special effects Two 
(240 Itr.) crawls per page Accurate real time clock & date • Restores & displays pages, 
time & date even if power fade Low cost C64 computer (NTSC + Ch. 3/4 RF out) 100 Time 
& date control commands Infra-red controls up to 8 VCR's ' Program Video Postern., 
using IBM or MAC via modem Control external relays • Video Poster'. Instructions on 
VHS tape • Ask about MAC & IBM Video Poster'. page design program "MACP" $179.95 

Model * Price • Descri•tion of "Video Poster" TM O•tions: call for Demo tape 

RAMX $349.95 
C64 $179.95 
Modem $ 89.95 
BCLK $ 69.95 
l'K8 $179.95 
WXI $189.95 
WSDNI $279.95 
RAIN $249.95 
1541 $189.95 
TSP1 $379.95 
DVNI2 $379.95 

Video Postee.; 600 page Battery backed RAM-disk, 
Refurbished computer, with power supply (I year warranty 
1200 baud Hayes modem for remote page transfer 
Battery clock (with RAM) restores time & date if power 
Controls 8 relays + DVNI2; "NVX1 & WSDNI "+ IR inputs 
Temp.+Humidity; WX1B $249.95 inc. barometric pres. 
Anamometor Wind speed and direction; (Req. PK8) 
Rain gauge daily, yearly total s in .01" increments 
Disk drive; unlimited back up for RAMX 
Text-to-speech computer voice message each screen. 
Page controlled Digital audio;10 messages, 2 min. 

cables & manual 
all products) 

Options 
fails . 

I et mg 

UPS1 $279.95 Uninterruptible power with 5 hour batteries 

NEW A. ... . . - • • • • .ra.hs 
N Multi p leGraphics& H' res photos display on all pages 
'Create flash, crawl text with photo graphics display pages 
'Remote control and page insertion via Macintosh 
\Works with all new A/V Macs or NTSC display adapters 
'Features all MAC fonts and 256 NTSC color resolution 
Model "MACP" Video Poster"' for Macintosh $495.00 

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

Don't Wait Until The Last Moment! 
Reserve Your Space For 

The Western Show Edition 
In Communications Technology 

Classifieds Now!!! 

i-1 4I o 
71—  

— I 1  I Industry Custom Made 
Jumper Assemblies 

Service ..,..4( RocKY MOUNTAIN All Brands Fittings/Cable 
Since JUMPER CABLES • F Male • RG - 59 
1966 P.O. Box 9707 • Helena, MT. 59604 • F Female • RG - 56 

• BNC • RG - 11 
• • PL Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase 
of construction. Our quality control insures you of the lowest RF leakage possibe. L Call for pricing and free sample. (406) 458-6563 1 a 

CABLE TECHNOLOGY ASSOCIATES 
• Base Mapping 

• Strand Mapping 
• Digitizing Services 
• LODE Data 

•  

/se .i4g.ie.ss  

• As-Built Mapping 
• System Design 
• System Walkout 
• Design Engineering 

Our team of quality, map production, design and software development 
professionals are here to help you with all your mapping projects from 

concept to completion. 
For further information contact: 
Phillip Griggs (914) 762-8727 or 
Vincent Kee (201) 434-7854 
121 Bayview Avenue, Suite 102 
Jersey City, NJ 07305 

SCTE 
Members 

WM. 

L/1 

t=1 
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1 ower Light and Transmitter Monitoring Specialists 

AUIES1,4 
S UVI CF. Ss I C. (610) 279-8000 • 800-WT ARENA • FAX 279-5805 

COAST CATV SUPPLY 

IN STOCK 
NEW & REFURBISHED 

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

ALL BRANDS 270 TO 550 MHz 
Call for updated price list 

M"e 

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

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

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

For more information 
on how to put TowerSentry - 
to work for you, call... 

1-800-448-8099 

çkjJONESuRpLus 
WE BUY AND SELL QUALITY CATV EQUIPMENT 

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

HEADEND EQUIPMENT 

USA • (619) 757-3008 • Fax (619) 757-4048 

AERIAL BUCKET TRUCKS 
Large selection geared 

for CATV 

STANDARD TRUCK & 
EQUIPMENT CO., INC. 

1155 Hill St. S.E. 

Atlanta, GA 30315 

Ph: 1-800-241-9357 
Fax: (404) 622-4462 

USA BUCKET TRUCKS 

Wheeler Reeler 
HYDRAULIC CABLE REEL TRAILER 

Features: 
▪ Easy, One Person Operation Telescoping Loading Mechanism 
▪ Designed With Low Center of Gravity Versatility in Size of Spool 
11. Very Simple Maintenance b. Hoses di Wiring Protected Within Frame 

siumAcis consimucnoN COMPANY 
215 14th STREET 
KALONA IOWA 52247 
TELEPHONE 13191656-3434 
FAX 13191656-5486 

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

- $299 
- $299 
- $199 
- $299 
- $ 85 
- $435 
- $ 25 
- $1.99 C 
- $1.50 K 

N 

S 

O 

Standard 24 PC 
SA 330 Trunk 
Syl/Tex 2000 Trunk 
Jerrold JLE-400 
Jerrold SJ 450 Trunk 
Jerrold SLE/SLR 
Hamiln CRX 
Tocom 5503-A 

- $225 
- $199 
- $199 
- $ 85 
- $435 
- $ 19 
- $ 12 
-$40 

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

see- .07E-Rie/CE WA647" &ME -Fete( sewce 9172 

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

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

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

DOWNSIZE VCII CHASSIS KIT ... $ 99.50 
VCII REPAIR OR EXCHANGE ... $80.00 TO 135.00* 
"ALL PARTS & RETURN SHIPPING 

INCLUDED ON varS" 
VCRS UPGRADE OR EXCHANGE ... $ 379.50* 
VCII WHITE LABEL FOR SALE ... $ 225.00* 

68340 

MODULATOR REPAIR ... $68.50* 
PROCESSOR REPAIR ... $68.50* 
RECEIVER REPAIR ... $68.50* 

Female Business Enterprise • Complete Cable Equipment Repair 

FREE 44pg Catalog 6p800Ateojecee Applic. 

• PHONO. LUC. 

• TRANS. fief& 

L'I'NPEE:07CE°. Boxes 

Vocteolkudoo 
-• 1.1.24.out Audio Only 

• • 1-m.12-oul Pnleoittucho 
Video Audio DIM Ample. 
RGB-Sync Mot. Ample. Routing Swilch•re 

0 CRAMP LABS INC (213) 934-3566 
1033 N Sycamore Av LOS ANGELES CA, 90038 

WE BUY AND SELL 
SURPLUS 

NEW & USED 
Connectors, Taps, Headend, 

Line Gear, misc. 

TM BROKERS 
5402 Highway 95 

Cocolalla, ID 83813 USA 
Phone: (208) 683-2797 

(208) 683-2019 
Fax: (208) 683-2374 

Are You 
Ready For 1996? 

January: 
Emerging Technologies 

February: 
OFC & Texas Show 

Make Your Plan 
To Reserve Space Before 
The End Of The Year! 

Call 1-800-325-0156 

Emergency Alert 
Systems 

By 

IdEA/ONiCS 
Up to 90 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
Video units also available 

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

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

ASK ABOUT COMPLETE SYSTEMS 
TO MEET THE NEW FCC MANDATE 



Fill Every Seat In Your 
Next Training Class! 

/;( 

COfiritwkatioffs, 

7;:a7ffie, cecei•off 
ie 

ebeefiee 

Cable TV • Fiber Optics • Microwave • Telephony • Convergence 
• Computer • Data Communications • Digital • Other Topics 

Advertise your courses, seminars and training materials to over 
25,000 communications professionals every month. 

Call or Fax Rebekah Markheim TODAY! 
303-839-1565, Fax 303-839-1564 

SETE 
L  

'Training • Standards • Certification" 

COMMUNICATIONS 
TECHNOLOGY 

The Official Journal of the SCTE" 

1900 Grant Street, Suite 450, Denver, CO 80203 • Tel: 303-839-1565, Fax: 303-839-1564 

RF Networks 
CABLE MODEMS 

• QPSK to 10 Mbps 
• Ethernet over Broadband 

1 OBROAD36 

(602) 861-3652 

FAX: (602) 861-0251 

CABLE ID PRODUCTS 
01 

: HMeanrILPrs'"'' .4.):13crine Grabber "'Markers FIBER OPTIC 
o CABLE o 

Identify cable above ground 
or below ground. 

Economical Identi ication of cable. 
Available in orange or yellow. 

Write-On Reflective  e's lui 2iu and Letters 
Use on pedestals, transformers 

and equipment. 

Coverall '. 
6 Tags 

Custom info, is written in the 
field then sealed down with 
a clear flap. Very durable! 

Ti i Warning stakes 
ii I and decals, 
Í 1 marking flags, 
i!I buried line tape, 

pedestal decals. 
ground wire tags. 

AwARNING 

riere OPTIC CABLE 

Fiber Optic 
Labels 

Use on innerduct, conduit 
or fiber optic cable. 

Call for Free Samples and Catalog 

1-800-950-4921 

VIP Products 
¡1\ THE MOUNTAIN CORPORATION 

Houston, Tx USA 

CAREER OPPORTUNITIES 

Engineering 

Progress By Design 
GI Communications is paving the way to the future as a leading supplier of Technology and Services 
for tne Information Superhighway. Supporting an expanding global market requires a staff of 
creative experts willing to step up to the challenges ahead. If your interests lie in a fast paced 
envkonment offering the ability to utilize your skills, interface with all levels of people, and savor 
the satisfaction of success, explore the following opportunity: 

Proposal Administrator 

A Proposal Administrator must have at least three years experience in Systems Design and/or 
Applications Engineering in the CATV Industry. Also vital to this position are a thorough knowledge 
of Communications Systems and Architectures, as well as excellent verbal, written and presentation 
skills. Should have experience in writing proposals and responses to RFrs, in addition to a working 
knowleoge of various Word Processing, Spreadsheet, and Graphics software packages. BSEE Degree 
or equivalent practical industry experience. Travel potential - 15°/0 domestic and international. 

Here's How To Apply 
Gene4-3/ Instrument offers employees competitive salaries and comprehensive benefits. Send your 
resume to: Ed Zakrzewsld, Director, Employment, GI Communications Division, General Instrument 
Coroaration, P.O. Box 668, Hatboro, PA 19040-0668. An Equal Opportunity Employer. 

Contact Us On-Line 
Use your PC and modem to learn more about us and the many other opportunities we have 
avai!able. You can also apply on-line, even if you don't have an up-to-date resume. 
Dial (802) 297-1912 and enter the password CABLE (1200/2400 baud). 

e General Instrument 

Wanted! 

Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

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

Sustaining 
Member 

FF Froehlich & Co. 
executive search 

P.O. Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

Cel 



BOOK SHELF 

he following is a listing of 
some of the videotapes cur-
rently available by mail 
order through the Society 

of Cable Telecommunications Engi-
neers. The prices listed are for SCTE 
members only. Nonmembers must 
add 20% when ordering. 

or Digital Data Transmission — 
Join Robert V.C. Dickinson and 
Harry Perlow for a lively discussion 
of why CATV systems are an excel-
lent medium for data transmission, 
as well as the binary numbering 
system, the hexadecimal system 
and ASCII. (5 hrs.) Order #T-1080, 
$95. 

or How To Fill Out Form 320 — 
John Wong of the FCC's Cable TV 
Branch gives a detailed explanation 
of how to properly and accurately 
fill out the FCC Form 320 for CLI. 
This exclusive video presentation 
answers numerous questions corn-

monly asked about CLI. (1 hr.) 
Order #T-1081, $35. 

or Getting It Right the First Time: 
Field Supervision Techniques — 
Wendell Bailey, Alan Babcock, 
Dana Eggert and Kathy Keating 
discuss the responsibilities and 
skills needed of cable installation 
personnel. Includes information on 
hiring, training and motivating in-
stallers. (1-1/2 hrs.) Order #T-1083, 
$45. 

Note: The videotapes are in color 
and available in the NTSC 1/2-inch 
VHS format only. They are avail-
able in stock and will be delivered 
approximately three weeks after re-
ceipt of order with full payment. 

Shipping: Videotapes are shipped 
UPS. No P.O. boxes, please. SCTE 
pays surface shipping charges with-
in the continental U.S. only. Orders 
to Canada or Mexico: Please add $5 

(U.S.) for each videotape. Orders to 
Europe, Africa, Asia or South 
America: SCTE will invoice the re-
cipient for additional air or surface 
shipping charges (please specify). 
"Rush" orders: a $15 surcharge will 
be collected on all such orders. The 
surcharge and air shipping cost can 
be charged to a Visa or Master-
Card. 

To order: All orders must be pre-
paid. Shipping and handling costs 
are included in the continental U.S. 
All prices are in U.S. dollars. SCTE 
accepts MasterCard and Visa. To 
qualify for SCTE member prices, a 
valid SCTE identification number 
is required, or a complete member-
ship application with dues payment 
must accompany your order. Orders 
without full and proper payment 
will be returned. Send orders to: 
SCTE, 669 Exton Commons, Exton, 
PA 19341 or fax with credit card in-
formation to (610) 363-5898. 

ese\\ -e AUDIO & VIDEO 
Ge" 

Emergency Alert System 
41•111. 

"SUB-ALERT" 

IF 

Output 

AV-EAS 
Power On 
• 

«Moo 

4111•1110 

• Emergency Audio and Video on any channel. 

• Allows Emergency Broadcast on local Network channels to remain unaffected. 

• Compatible with all Modulators and Processors with IF loops. 

• Maintains pilot video carriers so system levels remain stable. 

• Compatible with FCC and local franchise requirements. 

MEGA HERTZ 
Established 1975 

DENVER, CO 
800-525-8386 
303-779-1749 FAX 

"Unique" Products For the 21st Century! 

ATLANTA, GA 
800-962-5966 
404-368-8928 FAX 

ST.LOUIS, MO 
800-821-6800 
314-429-2401 FAX 

Audio Only Systems Also Available 

OCALA, FL 
800-922-9200 
904-351-4403 

SPLICE 
QUICK. 
SPLICE 
SIMPLE. 
SPLICE 
COST-SAVING. 
SPLICE 
RUGGED. 
SPLICE 
RE-ENTERABLE. 
SPLICE 
RE-USEABLE. 
SPLICE 
SEALS. 
SPLICE 
SPLICE 
PROTECTS. 
SPLICE 

The 
"Turn Et Seal" 
Model W596 

The rugged, 
universal 59/6 
drop cable 

splice enclosure. 

For a 
free sample: 

Toll Free Telephone: 
(1-800) 667-2105 

Toll Free Fax: 
(1-800) 547-4400 

C_ impt\itx 

70 
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We rent Fiber Optic Test Equipment 
when and where you need it. 

Working environments are often in harsh and distant locations. 
It is reassuring to know that the "Fiber Specialists" at RenTelco are always ready to offer assistance. 

Our product and technical knowledge enables us to apply the perfect piece of equipment 
to solve your particular problem and we can get it there overnight ! 

Call us for Fiber Optic, Telecommunications and General Purpose Test Equipment. 

McGRATH 

RenTelco 
Coln monication Rentals 

Call for Next Day Delivery 

1-800-233-5807 
1901 N. Glenville Dr., Suite #401A, Richardson, TX 75081 

FAX us at 214-680-0070 

Fusion Splicers OTDR's Light Sources Optical Power Meters & Attenuators Sonet Test Sets Fiber Talk Sets Return Loss Test Sets & much more. 

LI! laser precision Tbktronix (4J HEWLETT IEIE AA EXPO nbilltor". SAGE 
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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 Com-
munications 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. 

RR# Advertiser Page# RR# 

133  3M Telecom 31 122   

139  ADC Video 52 209 

196  AEL Industries 35 223 

27  Alpha Technologies 21 

216  Ando Corporation 44 

5  Antec 80 

227  Avcom of Virginia 75 

127  Barco 43 

202  Belden Wire and Cable 8 

208  Ben Hughes/Cable Prep 20 

205  Budco 10 201, 7   

218, 64  C-Cor Electronics 53, 74 204 

215  Cable AML 36 68 

220  Cable Innovations 56 191 

14  Cable Services 37 214 

125  Channell Commercial 47 103 

38, 109  ComSonics 

36  Corning 

29  Dawn Satellite  

86  DX Communications 

21  Exfo 

222  FM Systems  

6  Gould Fiber  

94  GN Nettest  

10  Hewlett Packard  

211  Holland Electronics  

206  Integral Group  

217  Integration Specialists  

210  Jameson Corporation  

47  Leader  

 25, 27 

 64 

73 

11 

 33 

52 

49 

63 

39 

26 

12 

53 

26 

41 

Advertiser 

Lectro 

 Lemco Tool  

 Line Ward  

90, 104  Masterack  

203, 224  Mega Hertz  

226  Monroe Electronics 

207  NCTI 

192  Nortel 

111  Pico Macom  

221  Power & Telephone Supply 

Power Guard  

Pyramid Industrial  

 Quality RF Services  

 Rentelco  

 Ripley Company  

 Riser Bond Instruments  

1  SCTE  

2  Sencore  

46  Scientific Atlanta  

13  Standard Communications 

105  Superior Electronics Group 

200  Telecrafter Products  

225  Telonix  

146  Trilithic  

3  Trilogy Communications  

212, 213  Tulsat  

96  Vela Research  

51, 219  Wavetek  

188  Zenith  
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DON'T THROW 
'EM AWAY! 
No need to replace "old generation" satellite receivers. Cable 
TV operators can now save them, and thousands of dollars, by 
installing a Dawn Satellite Block Translator. 

The current industry standard is 950-1450 Mhz input. You can 
upgrade the 1980's "old generation" receivers by installing a new 
LNB amplifier at the antenna and running the signal inside to a 2-
way power divider. One split takes today's standard signal directly 
into the new "Digital" receivers, the other goes into the Block 
Translator where it is converted into the desired "non-standard" 
frequencies for the "old generation" receivers. One block translator 
can handle all receivers on a single satellite polarity. 

Dawn Satellite Block Translators are compact, waterproof and 
easily mounted inside an equipment rack. Costing a fraction of the 
price of a new receiver, Block Translators are an economical 
problem solver... 

DAWN 
SATELLITE 

The Professional's one-stop source for satellite communication equipment 

New Digital Video satell ite receivers can be easily added to headends 
that currently have receivers using an incompatible input frequency. 

• Add digital receivers to headends with old receivers 
• Eliminate "sparklies" in picture 
• Prevent weather-related frequency drift 
• Simplify headend wiring 

OLD GENERATION 

RECEIVER 

DX DSA643A 
Microdyne 1100DCR 

Microdyne 1100LPR 

S/A 6650 
S/A 6802 
Standard AGILE 24SB 

BLOCK TRANSLATOR 
FREQUENCY CONVERSION NEEDED 

In 3.7-4.2 Ghz / Out 900-1400 M'lz 
In 950-1450 Mhz/Out 270-770 Mhz 

In 950-1450 Mhz / Out 3.7-4.2 Ghz 

In 950-1450 Mhz! Out 270-770 lea 
In 950-1450 Mhz/Out 3.7-4.2 Ghz 
In 950-1450 Mhz/Out 760-1260 Mhz 

Call us with your requirements today. 

P.O. Box 9 • 3340 South Lapeer Rd. • Lake Orion, MI 48361 
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9001 .... 

ELECTRONICS INC 
The Network Company 

FOR INTELLIGENT SOLUTIONS 

Call now, 

800-233-2267, 

for more 

information 

about 

SystemSelectTM. 

60 Decibel Road 

State College, PA 16801 

814-238-2461 

800-233-2267 

Fax 814-238-4065 

SystemSelecem, C-COR's full range of network solutions for the 
cable television, telephone, and broadcast industries. 

Sales Engineers help analyze your specific network needs and offer innovative solutions. 

Experienced Network Designers provide highly-reliable, cost-effective maps, including a 
complete bill-of-materials. 

Field Engineers, on-site or on-call, provide customer-focused network services, including a 
24-hour emergency hotline (814-238-0427) for technical support. 

Talented Applications and Training Engineers offer a full series of Broadband and 
CAW seminars, covering hybrid fiber/coax applications. 

Equipment Repair Technicians provide maximum customer satisfaction when repairing 
or testing amplifiers and fiber optic equipment. 

SystemSelecem...For Intelligent Solutions! 

CALIFORNIA OFFICE 
47323 Warm Springs Boulevard 

Fremont, CA 94539-7462 

510-440-0330 

Fax 510-440-0201 

DENVER OFFICE 

12742 East Coley Ave. / Suite A 
Englewood, CO 80111 

303-799-1100 

Fax 303-643-1743 

INTERNATIONAL OFFICE 

P.O. Box 10.265, 1301 AG Almere 
The Netherlands 

31-36-536 4199 

Fax 31-36-536 4255 

CANADIAN OFFICE 

377 MacKenzie Avenue, Unit 5 
Ajax, Ontario LIS 2G2, Canada 

905-427-0366 / 800-427-2559 

Fax 905-428-0927 
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CALE NDAR 
September 
1: SCTE Badger State Chapter seminar, 
DBS and competing technologies, EAS up-
date, BCT/E and Installer exams to be ad-
ministered, Chula Vista Resort, Wisconsin 
Dells, WI. Contact Brian Revak, (608) 372-
2999. 
8: Society of Cable Telecommunications 
Engineers Satellite Tele-Seminar Program, 
"Meeting Tomorrow's Technical Training 
Needs" from Cable-Tec Expo '94, to be shown 
on Galaxy 1R, Transponder 14, 2:30-3:30 
p.m. ET. Contact SCTE national headquar-
ters, (610) 363-6888. 
10: SCTE Old Dominion Chapter semi-
nar, BCT/E Category VII tutorial, BCT/E 
and Installer exams to be administered, Hol-
iday Inn, Richmond, VA. Contact Margaret 
Fitzgerald, (703) 248-3400. 
11: SCTE Old Dominion Chapter semi-
nar, telephony, Holiday Inn, Richmond, VA. 
Contact Margaret Fitzgerald, (703) 248-
3400. 
11-14: Antec Fiberworks seminar, fiber-
optic systems, Denver. Contact Karen 01-
heiser, 1-800-FIBER-ME. 
12: Scientific-Atlanta training seminar, 
hybrid fiber/coax networks, Philadelphia. 
Contact Bridget Lanham, (800) 722-2009. 
12: SCTE Desert Chapter seminar, digital 
communications, BCT/E Category VI tutori-
al, El Rancho, Beaumont, CA. Contact Bruce 
Wedeking, (909) 677-2147. 
12: SCTE Southeast Texas Chapter 

meeting, BCT/E exams to be administered, 
Walden, TX. Contact Richard Grahn, (713) 
579-6319. 
12: SCTE Southeast Texas Chapter 
meeting, BCT/E exams to be administered, 
Houston. Contact Richard Grahn, (713) 579-
6319. 
12-14: Philips Mobile Training seminar, 
Minneapolis. Contact (800) 448-5171. 
12-14: SCTE Wheat State Chapter meet-
ing, BCT/E exams to be administered, Great 
Bend, KS. Contact Jim Fronk, (316) 792-
2574. 
12-15: Siecor seminar, fiber-optic installa-
tion, splicing, maintenance and restoration, 
Keller, TX. Contact (800) 743-2671. 
13-14: Scientific-Atlanta training seminar, 
hybrid fiber/coax design, Philadelphia. Con-
tact Bridget Lanham, (800) 722-2009. 
14: SCTE Chesapeake Chapter meeting, 
Installer exams to be administered, Fairfax, 
VA. Contact Mike Nelson, (703) 313-6480. 
14: SCTE Magnolia Chapter meeting, 
BCT/E and Installer exams to be adminis-
tered, Ramada Coliseum, Jackson, MS. Con-
tact Robert Marsh, (601) 932-3172. 
16: SCTE Cactus Chapter seminar, trans-
portation systems, Dimension Cable office, 
Phoenix. Contact Harold Mackey, (602) 352-
5860, ext. 135. 
16: SCTE Cascade Range Chapter meet-
ing, BCT/E exams to be administered, Port-
land, OR. Contact Cindy Welsh, (503) 667-
9390. 
16: SCTE Chaparral Chapter seminar, 

6TÉ ()WeJL ? VER-r(AL irfeiVie 
REALLy ?? ' 

REALLY!!! Monroe's NEW Series 3000 Vertical Interval 
Remote Control uses the vertical blanking interval to send 
and receive program commands. The process is completely 
transparent to your customers. Once VI RC CD is inserted, the 
video may be transmitted by any method. 

VIRG is the simplest and cleanest way yet to have 
remote control of your program switching needs. 

MADE VE'eèà. MONROE • IN 
A/ ELECTRONICS U S A 

FOR FREE CATALOG SEND CARD TODAY 
OR CALL 800-821-6001 OR FAX (716) 765-9330 

Name:  

Company:   

Address:   

City/State/ZIP:   

Telephone: ( 

Planning Ahead 
Oct. 10-12: Atlantic Cable Show, Atlantic 
City Convention Center, Atlantic City, 
NJ. Contact (609) 848-1000, ext. 213. 
Oct. 31-Nov. 2: Private Cable & Wireless 
Show, Miami Beach, FL. Contact (713) 
342-9826. 
Nov. 29-Dec. 1: The Western Show, Ana-
heim, CA. Contact (510) 428-2225. 
Jan. 8-10: SCTE Conference on Emerg-
ing Technologies, San Francisco. Contact 
(610) 363-6888. 
Feb. 21-23, 1996: Texas Show '96, San 
Antonio Convention Center, San Antonio, 
TX, Contact (51') 474-2082, 

BCT/E Category III tutorial, Sandia 
Preparatory School, Albuquerque, NM. Con-
tact Bob Wiseman, (505) 761-6243. 
18: Multicom seminar, design, test and in-
stallation of cable TV systems, satellite and 
MATV, Orlando, FL. Contact Sherman 
Miller, (800) 423-2594. 
18-19: Antec Fiberworks seminar, broad-
band cable TV technology, Atlanta. Contact 
Karen Olheiser, 1-800-FIBER-ME. 
19-20: Scientific-Atlanta training seminar, 
interactive broadband delivery systems, St. 
Louis. Contact Bridget Lanham, (800) 722,-
2009. 
19-21: C-COR seminar, broadband commu-
nications, Hartford, CT. Contact (800) 233-
2267, ext. 4422. 

2-1000 MHz In One Sweep! 

AVCOM's PSA-65A 
Portable Spectrum Analyzer 
The newest in the line of rugged spectrum analyzers from AVCOM 

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

spectrum analyzer that's loaded with features. It's small, accurate, 
battery operated, has a wide frequency coverage - a must for every 
technician's bench. Great forfield use too. 
ThePSA-65A covers frequencies thru 1000 MHz in one sweep with 

a sensitivity greater than -95 dBm at narrow spans. ThePSA-65A is 
ideally suited for 2-way radio, cellular, cable, LAN, surveillance, educa-
tional, production and R&D work. Options include frequency extenders 
to enable thePSA-65Ato be used at SATCOM and higher frequencies, 
audio demod for monitoring, log periodic antennas, carrying case 
(AVSAC), and more. 

Formare information, write, FAX, or phone. 

111  
reg. 

noel 

AVCOM 
500 SOUTHLAKE BOULEVARD 

RICHMOND, VIRGINIA 
804-794-2500 FAX- 804-794-8284 

Receive brochures ON-LINE via AVCOM's new AVFAX. 
Call from your fax and be ready to receive. 804-379-0500 
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EXPO '95 VIDEOTAPES PAY OFF EVERY TIME! 

SCTE's Cable-Tec Expo '95, held June 14-17 in Las 
Vegas, was the Society's largest, and many say best, 
national conference ever. This three-day jackpot of cutting 
edge technology and top notch hands-on technical training 
broke all previous Expo attendance records. And with 
good reason. Never before has SCTE offered so much valu-
able information in one conference. 

If you weren't there, you still can benefit from the 
high-roiling training offered at Expo '95 through these 
new exclusive videotapes, available individually or In spe-
cially-priced packages: 

ENGINEERING CONFERENCE VIDEOTAPES 
T-1178 Improving System Operations—Building on a Firm 

Foundation 
T-1179 Designing Tomorrow's Broadband Network 
T-1180 Advances in Digital Technology 
T-1181 Telephony and the Cable Industry 

EXPO WORKSHOP VIDEOTAPES 
T-1182 Alternative Applications of Hybrid Fiber Coax Systems 
T-1183 Emergency Alert System 
T-1184 Inside FCC Form Processing 
T-1185 Network Architectures 
T-1186 Powering for Reliability 
T-1187 Telephony 101 

ALSO AVAILABLE: THE 502-PAGE CABLE-TEC EXPO '95 
PROCEEDINGS MANUAL (COLLECTED PAPERS FROM THE 

ENGINEERING CONFERENCE AND EACH OF THE WORKSHOPS) 
SPECIAL SHOW PRICE—ONLY $301 

DON'T MISS OUT! ORDER YOURS TODAY! 
TO ORDER: All orders must be prepaid. Shipping and han-
dling costs are included in the Continental U.S. All prices 
are in U.S. dollars. All SCTE videotapes are in color and 

are available in the NTSC 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. 

SETE—) THE SOCIETY OF CABLE : 
TELECOMMUNICATIONS ENGINEERS 

E 

LAS VEGAS CONVENTION CENTER I; 
LAS VEGAS, NEVADA 
JUNE 14-17, 1995 

im mum mui Imo imm ami 

MAIL TO: SCTE, 669 Exton Commons, Exton, PA 193417'1 
I2401; or FAX with credit card information to: (610)363-5898. 

Ship to: (Name):  

Address (NO P.O. BOXES):  

Phone: ( 

Date: 

ID Please send me set(s) of the Expo '95 Videotapes 
(10 tapes plus manual—a $480 value) at $240/set. 

• Please send me set(s) of the 1995 Engineering 
Conference Videotapes (four tapes) at $100/set. 

• Please send me  set(s) of the 1995 Expo 
Workshop Videotapes (six tapes) at $140/set. 

fj Please send me copies of the Cable-Tec Expo '95 
Proceedings Manual at $30 each. 

UI I would like to order the following videotapes at $45 eac-b: 
[a T-1178 Ul T-1179 T-1180 Ejl T-1181 T-1182 

• T-1183 LI T-1184 Li T-1185 Ul T-1186 la T-1187 

ZI1 A check or money order for the appropriate amount 
shown above and made payable to the Society of Cable 
Telecommunications Engineers is attached. 

Ul I wish to pay by credit card (please check one) 

Ui MasterCard LI VISA 
Account Number:  
Card Expires: 
Signature for Credit Card: 

Mal BIM Mal SIM 

Reader Service Number 1 



WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT 
You want versatility. Masterack modular 

construction allows you to design a service vehicle 

to fit your own needs. Pre-planned interior kits, 

ladder racks, and a full line of accessories are 

available. You want dependability. Masterack 

parts are proven day and night, through many 

years of rugged service. Whether you need to upfit 

one vehicle ore one hundred, our goal is complete 

customer satisfaction. You want value. Masterack 

equipment is economical because we manufacture 

parts for thousands of users and we stock parts so 

you can quickly get yours. For innovative, quality 

products and complete installation services com-

bined with custom design services and in-stock pre-

planned vehicle interior systems, you want 

Masterack. 

mum 
71777.71-
visKiti a LEGGETT & PUTT INC 

masterack 
905 Memorial Drive, SE 
P.O. Box 100055 
Atlanta, Georgia 30348 
(404) 525-5501 • 1-800-334-4183 
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PRESIDENT'S MESSAGE 
By Bill Riker, President, Society of Cable Telecommunications Engineers 

Society plans another 
milestone in San Francisco 

he new year is quickly ap-
proaching and with its com-
ing will bring the Society's 
special way of ringing it in: 

the Annual Conference on Emerging 
Technologies. 

Presently, planning for the 1996 con-
ference by the Society's national head-
quarters staff is well underway. Our 
1996 event will be held Jan. 8-10 at the 
Hilton on Hilton Square in San Francis-
co. This site is a special one in the histo-
ry of SCTE, as it was the site of our 
first-ever meeting held on June 22, 
1969. The Hilton on Hilton Square also 
hosted our Cable-Tec Expo in 1988. 
Now, we plan to return to this location 
for what is sure to be another milestone 
in the Society's 26-year history. 

During our 25th anniversary cele-
bration in 1994, the Society's national 
staff recounted that first meeting in 
1969. The first gathering, held in con-
junction with that year's National Cable 
Television Association convention, drew 
79 people who felt the growing cable in-
dustry should have its own forum for 
the discussion and exchange of informa-
tion on technical issues facing industry 
engineering personnel. 

Nearly 20 years later, the Society re-
turned to this hotel, this time for our 
Cable-Tec Expo '88, one of the first 
Expos in a string of successful confer-
ences that has progressed to this year's 
record-breaking event, which has ce-
mented its status as the industry's lead-
ing hardware show. 

In 1988, Expo was starting to gain 
momentum as it attracted 1,300 atten-
dees (a figure that is one-third of this 
year's attendee count). For that Expo, 
the exhibit hall was situated in a hotel 
ballroom, a sharp contrast to this year's 
huge exhibit area. It is a great testa-
ment to our growth over the years that 
the 1996 Conference on Emerging Tech-
nologies, which traditionally hosts a 
smaller attendance, will be held in the 
same area that once held the Expo ex-
hibits. Considering the rapid evolution 
of technology and the potential impact 
of pending legislation, attendance at 

our Emerging Technology Conference is 
expected to steadily increase as tech-
nologies continue to merge and develop, 
and we expect another record-breaker 
in January. 

For those of you who have not yet at-
tended, the Conference on Emerging 
Technologies is a two-and-a-half day 
event comprised of intensive discussions 
of new technological advances expected 
to greatly impact the telecommunica-
tions industry in years to come. Panels 
comprised of the industry's leading 
technical authorities and engineering 
personnel will present scholarly papers 
prepared exclusively for the event and 
engage in lively discussion of the poten-
tial effect the topics of discussion will 
have on the industry in the future. 

It seems only natural that this cru-
cially important conference should be 
held in the historic (especially for our 
Society) city of San Francisco. It has al-
ways proven to be one of the most popu-
lar cities to our attendees, as it offers a 
variety of special attractions that can't 
be found anywhere else in the world. 
Where else could you encounter Fisher-
man's Wharf; Chinatown, Alcatraz, 
cable cars, amazing street performers, 
the Golden Gate Bridge and incredible 
seafood in one place? Nowhere but San 
Francisco. The city has long been recog-
nized as a haven of cultural and artistic 
diversity and there is something to ap-
peal to every taste. Its special magic, 
combined with its substantial place in 
SCTE history, make it a natural locale 
for this year's conference. 

Call for papers 
I hope you will be able to join us, as 

an attendee or a speaker. The Emerg-
ing Technologies '96 Program Subcom-
mittee is currently seeking abstracts on 
potential technical papers that would 
be presented at the upcoming confer-
ence. We welcome persons knowledge-
able in the technical aspects of telecom-
munications to propose presentations 
that will provide pertinent information, 
solutions and options. Previous confer-
ences, including those held during the 

conference's original incarnation as the 
SCTE Annual Conference on Fiber Op-
tics, have explored topics such as fiber 
optics, digital video compression, digital 
delivery vehicles, digital transporta-
tion, and delivery of near-video-on-de-
mand (NVOD), video-on-demand 
(VOD) and multimedia services. 

This year's panel discussions will 
provide new and useful information 
about the technologies that are driving 
and changing the telecommunications 
industry. Topics of discussion for the 
1996 conference will include digital 
compression and transmission, telepho-
ny, multimedia and future technolo-
gies. 

Anyone interested in making a tech-
nical presentation at the conference 
should contact Roberta Dainton at 
SCTE headquarters by calling (610) 
363-6888 or via fax at (610) 363-5898. 
All submissions should contain an ab-
stract of the proposed paper or presen-
tation. 
I am looking forward to the confer-

ence, and to the many technical discus-
sions that will occur there. It is crucial-
ly important that members of the in-
dustry share information and experi-
ences to support the building of better 
broadband systems around the world 
in the same spirit that motivated the 
Society's first meeting in 1969. 

Events such as this conference and 
Cable-Tec Expo help to further our 
knowledge about the constantly chang-
ing telecommunications field, new 
types of equipment and their uses, dif-
ferent methods of video and telephony 
delivery and the effectiveness and po-
tential downfalls of these methods. 

The tremendous support of our 
membership has resulted in the growth 
that SCTE has enjoyed over the course 
of its history. I'd like to personally 
thank the membership for their ideas 
and support. I expect the 1996 Confer-
ence on Emerging Technologies to be a 
well-attended and highly successful 
event, the latest in a series of mile-
stones to occur in that "little city by the 
bay." CT 
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See if big... 
Keep if 

iooking at the "big picture," 
j  Cheetah" came up with a 

simple idea: a network management 

system that is designed to evolve 

and adapt to changing technologies. 

As new products for signal distribution 

and alternative services come into the 

market, the Cheetah System architecture 

will be compatible. This system was designed 

by the Cheetah development team, which includes the 

best hardware and software engineers from around the 

world. Simply put, their job is to develop an open 

system that offers compatibility and flexibility. 

The Cheetah System allows you to grow from a few 

line monitors for FCC testing to a network management 

system that meets your evolving requirements for 

network reliability and deployment of new services. 

By integrating equipment from multiple 

vendors into one global network 
management system, Cheetah provides 

a flexible solution that offers seamless 
interconnections. In addition, as you 
add services like interactive video, 
telephony and data transmission, be 

assured that you can expand your 
Cheetah System to provide one integrated 

management tool. 

From this big picture perspective, we offer you a simple 
network solution. This is what has made the Cheetah 

System a standard around the world. From the Pacific Rim 
to Europe and North America, the Cheetah System has 
been selected to monitor the world' s broadband networks. 

Network Management. Performance Measurements. 
Status Monitoring. The Cheetah solution will work 
for you now and in the future. 

SUPERIOR ELECTRONICS GROUP, INC. 

6432 Parkland Drive Sarasota, Florida 34243 (813) 756-6000 (813) 758-3800 
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r. 

There is only one way to build "the highway." 

You are in the driver's seat. You say how far and which direction. 

Network upgrades that synchronize to your timetable. Flexible tech-

nology that meshes wi,th a wide range of system architectures. We 

are paving the highway right to the driveway, via advanced answers 

such as network powering and optronics. It's the way tó go. Now. 

1 .800.TO.ANTEC 

ANTEC 
network know-how 

NOW. 

.)« 
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