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People Depend On You - 

You Can Depend On Us 

There's no telling when the next outage will 
happen, but you can usually guarantee it 

won't be on a bright sunny day. That's why the 

Sencore CA780 "Cabelizer" is designed to be used 

under all types of conditions, including the dark. 
The CA780 is designed to help you find any 

metallic cable problem from just a few inches 

all the way out to 65,000 feet and features the 

best sensitivity in the industry so that no problem 

goes unfound. 

For more information on the CA780, or any 

other of Sencore's cable products, simply call 

ext. 700 today! 1-801ffl 
(736-2673) 

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



The Best Customers In America Deserve The Best Products. 
Air. 
The sophisticated dielectric of MC? 
Conveys the signal faster. Undampened by 

foam. Without noise. Flat. 
The air enclosed in short chambers. 

Hermetically sealed. Fully bonded to outer 
dielectric sleeve and center conductor. 
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Airtight. Inner strength and outer strength. 
Bending without creasing, cracking, leaking. 

Wards off water. Or keeps it confined. 
No migration. 

20% Fewer amplifiers needed over longer 
distances. 

The Perfections Of Air Are Apparent 

Reader Service Number 3 

111-10g3111 
COMMUNICATIONS INC. 



CONTENTS JULY 1995 

DEPARTMENTS 
Editor's Letter • 6 

News • 10 

SCTE News • 14 

Management Portfolio • 16 
Andrew Chapman of Integrated 
Network Corp. outlines engi-
neering challenges facing the 
changing cable market. 

Back to Basics 
A focus on technician safety 
with tips on pole climbing by Vi-
acom Cable's Doug Daut (page 
68), back care by TCI's Barbara 
Wyatt (page 70) and pole trans-
fers by Time Warner's Jeffery 
Weech (page 74). 

Product News • 78 

Bookshelf • 83 

Cable Trivia • 84 
Test yourself and reap reward 
in this new department by Rex 
Porter. 

Business/Classifieds • 85 

Ad Index • 89 

Calendar • 93 

President's Message • 94 
From SCTE President Bill 
Riker. 

Cover 
Art by Renée Peterson. 

Back to Basics • 68 

1r-
1994 1995 1996 1997 1998 

Superhighway telephony, data • 34 

iniNeerfolw:uknit ' . 

ii. , 

ism i iiii 
Single I 

._. _ _„..... family ,... 
residence 

trw 

Multiple 
dwelling unit 

Network interface unit 

business 

Network interface unit 

1 
I 

Upstream spectrum • 60 

Subscriber 
management server 

171N1811111/1111111/11111H/ 

Server complex 
at heodend 

(df•xiè  
PC client 

Cable 
modem 

, ttbcnbet 

Disnibutio 

_ 

aelai 

HF 
Infra 

Cable modem • 40 

FEATURES 
Telephony over HFC • 20 
Transporting Ti telephony over 
hybrid networks. By Gaylord 
Hart of XEL Communications. 

Superhighway 
telephony, data • 34 
Telephony and data services will 
bring the superhighway home. 
By John McConnell of ADC 
Telecommunications. 

Cable modem • 40 
Bob Hutchinson of H-P examines 
end-to-end cable modem solu-
tions. 

Videoconferencing • 44 
George Lawton outlines video-
conferencing for cable operators. 

Graphical user interfaces e 52 
GI's Stacey White assesses the 
impact of these interfaces on fu-
ture services. 

ITV customer service • 56 
Dialogic Corp.'s Jeff Berenson of-
fers advice on customer service 
operations in an interactive TV 
environment. 

Upstream spectrum *60 
For future services, MSOs must 
manage the upstream spectrum 
better. By AT&T's Rick Ca-
vanaugh, Gordon Bechtel and 
Curtis Siller. 

1 GHz testing • 64 
Michael Holland of Holland Elec-
tronics explains test system ac-
curacy of 1 GHz passives. 

CATV hams • 76 
The second installment of a list 
of amateur radio operators em-
ployed in the cable TV industry. 

1995 by Phillips Business Information Inc., a subsidiary of Phillips Publishing International Inc. All rights reserved. Contents may not be reproduced without permission. Communications Technology'. (ISSN 0884-
2272) is published monthly by Phillips Business Information Inc., 1201 Seven Locks Road, Suite 300, Rockville, MD 20852, USA. Editorial and sales offices Located at 1900 Grant St., Suite 450, Denver, CO 80203 
USA, (303) 839-1565. July 1995, Volume 12, Number 5. Second class postage paid at Rockville. MD. and additional mailing offices. POSTMASTER: Send address changes to Communications Technology, Phillips 
Business Information Inc., 1201 Seven Locks Road, Suite 300, Rockville, MD 20852. 

It's unanimous! 
Test after test confirms that no other method of attaching drop cable 

comes close to the RB-2 Clip Gun System. 

Operator error is eliminated (not most of the time — a II of the time). 
Clip induced return loss is insignificant. Signal quality is never compromised. 

For installations that allow your drop cable to do what you expect it to do, 
call 800-257-2448. 

(0) =Ma «H&C! 1111111111•1•3 
Direct merchants to the telecommunications Industry 
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STAiNee5. 000 000 MHz STOP 1 000. 000 000 MHz 

Introducing the PDA30 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: 50 MHz to 1 GHz 
Return bandwidth: 5 to 40 MHz (optional) 
Frequency gain: 30 dB ± 1 dB 

(50 MHz to 750 MHz) 
30dB ± 2 dB 
(75)) MHz to 1 GHz) 

DISTORTION PARAMETERS 
Channel No. 
(CW Carrier) 

77 
77 
77 

77 

Input Level 

+5 anIV 

+10 dBmV 
+15 dBmV 
+20 dBmV 

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 

Output Level CTB CSO XMod 

+35 clBniV 
+40 dBmV 
+45 dBmV 

+50 dBmV 

-60 -60 -60 

-60 -60 -60 
-55 -55 -55 

-55 -50 -50 

REF 30 1)G 

50.000 00C MHz 

SCAT E 
db I 5 dly 

START 5 000 000 MHz STOP I 000 000 000 MHz 

[PM Pc 
(800) 421-6511 

Fax (818) 899-1165 
12500 Foothill Blvd. 

Lakeview Terrace, CA 91342 
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• Genuine 
S-A Parts 

In Stock 

Ready to Ship! 

Phone: 803-574-0155 . 
i'"'"Toll Free: 800-356-2730 
r... and follow the Menu... ..'' 
/ 

--1 
Fax: 803-574-0383 

dB-tronics 
Cable ideViSi011 Equipment 

Sales & Service Center 

145 Tradd Street 
Spartanburg, SC 29301 
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EDITOR'S LETTER 

Data-ready cable 
'm a firm believer that data 
communications will be a 
significant revenue source 
for the cable industry. In 

particular, PC-based data communica-
tions via high-speed coax modems will 
likely be a bigger boost to our pocket-
books than will video-on-demand (VOD) 
or possibly even telephony. In the home 
market, for example, I've heard esti-
mates ranging from 28% to 37% of 
households now have a personal com-
puter. (The variation in these figures 
comes from the fact that some studies 
have difficulty accurately accounting for 
replacement computers or multiple 
computers in many homes.) Online ser-
vices are enjoying unprecedented 
growth and activity on the Internet 
shows no sign of doing anything but in-
creasing. 

The problem is that most of us who 
use our computers to connect to the out-
side world are faced with a bottleneck 
known as the telco twisted-pair. Even 
using 28.8 kbps modems — rockets 
compared to their 300 or 2,400 bps an-
cestors — are painfully slow when 
transferring large files. ISDN is an op-
tion, but just try to get your local tele-
phone company to provide ISDN service 
at your home within your lifetime. One 
solution? Data communications over 
our broadband networks. 

Several companies are proposing 
asymmetrical data transmission for-
mats for cable. This means that the 
downstream data might be something 
like 10 Mbps, and the upstream a much 
lower rate of, say, 96 kbps. The lower 
upstream rate would be to accommo-
date the smaller bandwidth available in 
our upstream spectrum. But to be suc-
cessful, we have two major obstacles to 
overcome. 

The first is getting our systems to 
work reliably in a full two-way configu-
ration. It can be done and requires a 
fiber-rich architecture with moderately 
small nodes; good construction and 
maintenance practices to ensure a high-
quality and RF-tight outside plant; and 
high-quality drop installations to mini-
mize ingress problems. There are vari-
ous other technical and operational con-
siderations, such as data modulation 
schemes, operating frequencies, data 

traffic management, node segmenta-
tion, subscriber education, etc., but the 
point is we can make two-way data 
communications work. 

The second obstacle is more market-
ing-related. In other words, we'll have 
to get the word out to the computing 
public that our broadband networks 
will be a superior alternative to the ex-
isting twisted-pair. This will involve 
some sort of national media promotion, 
as well as access via our systems to the 
Internet and the major online services. 
I think we also need to consider such 

things as joint ventures or marketing 
agreements with computer and soft-
ware manufacturers. This would allow 
us to effectively bundle coax-compatible 
modems and companion software in PC 
packages, much like Microsoft does now 
with Windows. After all, it's pretty hard 
to buy a PC today that doesn't include 
Windows, a 9.6 or 14.4 kbps modem, 
and a bunch of other software already 
preinstalled on the hard disk. So why 
not also include a cable modem (or pos-
sibly a combination telco/coax modem) 
and software to use it? 

By the way, operation needs to be 
easy enough that any subscriber in a 
"data-ready" cable system simply con-
nects the drop cable to the modem's F-
connector. When turned on, it should 
work without complex setup proce-
dures. (Maybe we can develop a stan-
dard that uses a downstream pilot car-
rier on a certain frequency that broad-
casts digital information to cable 
modems about specific configurations 
for that particular system.) The poten-
tial is here. Let's show our stuff! 

Ronald J. Hranctc 
Senior Technical Editor 
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Every One's a Hero 

Every day. Because of the way they're built, all Harmonic Lightwaves PWRLink" DFB optical transmitters 

are heroic performers. No hand-picking here. Just power up, follow the set-up menu, and watch the consis-

tently reliable performance that only CAD systems, computerized predistortion and rigorous environmental 

testing can deliver. U PWRLink is just one module in our Optical Broadband Platform, a plug-and-play system 

of power supplies, pre-amplifiers and built-in network management that's only 3 rack units high. • PWRLink 

will make you a hero, too. To learn more, contact Harmonic Lightwaves at 3005 Bunker Hill Lane, Santa 

Clara, CA 95054 USA, fax 408-970-8543 or call 408-970-9880 or 800-788-1330. 

Harmonic Lightwaves 

Reader Service Number 62 
See your network in a new light 
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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 OCALA, 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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Cart You Afford To Deliver Poor Quality Pictures??? 

Eliminate Electrical Noise (INR), 

Eliminate Random Noise (HQ), 

Eliminate Co-Channel Interference (CF), 

Eliminate Ghosting Problems (Vector), 

And Use Your Existing Processor (IFIDIVI)!!! 

MHz 
MEGA HERTZ 
FSTARI IHFfl 1Q7S 

Off-Air Processor 
Out External IF Loop _ In 

In 

IFDIM 
Out 

Out 

In 

In Out 

INR/CF/HO/VECTOR 

DENVER, CO ATLANTA, GA ST. LOUIS, MO OCALA, FL 

303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX 914-351-4403 FAX 

"UNIQUE" PRODUCTS FOR THE 21st CENTURY! 

ni% Your Audio Levels Blast or Crash? 
(Not if you're using Wegener's Model 1694-02 Automatic Gain Control) 

•Independently Monitors Two Mono 
Audio Channel Or One Stereo Pair 

• +18 dBm tO -12 dBm AGC Range 

• Selectable AGC Time Constants 

per 

ESTABLISHED 1975 

DENVER, CO ATLANTA, GA 

303-779-1749 FAX 

• User Adjustable Peak Program Level 

• Installs In Existing 1601 Mainframes 

• Great For Use In Commercial Insertion 
Applications 

COMMUNIC 
ST. LOUIS, MO OCALA, FL 

i‘. 

404-368-8528 FAX 314-429-2401 FAX 914-351-4403 FAX 

"Unique" Products For The 21st Century! 

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

* Transfer switch with auto exerciser, 
ard battery charger. 

Instabation inside or outside 
with protective housing. 

Call: 

1-800-628-008 
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6940 South Holly, Suite 200 
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803 Forest Ridge 
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Bedford, TX 76022 



Standard and the FCC offer the perfect plan to improve your cash flow. 
the maximum six, generate the cash 
flow you need to upgrade your head-
end to the highest level of performance 
— Standard's Agile IRD II receiver 
and TVM550 series modulator. 
Add a channel... the easy way. Call 

Standard today and go forward while 
it's still to your advantage. 

The right technology.., for right now. 

Standard 
® Communications 

1111111•111111111574= 
FIROC)1.1C—FS !DIVISION 

P.O. Box 92151 • Los Angeles, CA 90009-2151 

310/532-5300 ext. 280 • Toll Free 800/745-2445 

Fax: 800/722-2329 Toil Freel • 310/532-0397 (ca & Intl onip 

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6 

Aurora, Ontario Canada L4G-3Y5 

905/841-7557 Main • Fax: 905/841-3693 

Sales: 800/638-4741 

By now, the FCC's "Going Forward" 
rules are old news. But this unique 
opportunity to improve your cash 
flow, by adding up to 6 new channels, 
is as fresh as ever. 

Here's the easiest way to take full 
advantage. 

Plug in a channel today, 
cash in tomorrow. 
Since the inception of our receivers 
and modulators, Standard has con-
sistently advanced frequency-agile 
headend technology With our any-
channel-in, any-channel-out conve-
nience, plus a whole host of options, 
you can be up and running in no 
time, to cash in on "Going Forward." 

The easy way. 
Start with our Agile IRD II, an RS 
250 broadcast certified integrated 
receiver/descrambler that offers all 
the features you'll need: an industry 

standard dual conversion 70 MHz IF 
with TI loop, factory pre-calibrated 
video and audio controls and a fully 
synthesized PLL tuning circuit accu-
rate to 100 KHz. And because the 
internal 950-1450 MHz active loop 
thru eliminates splitters and signal 
loss, adding multiple receivers is no 
problem. The IRD II is the receiver 
of choice when adding a channel. 

Next, add our TVM550 series fre-
quency agile modulator to achieve 
noise and spurious free performance, 
coupled with ultra-stable, artifact-
free PLL synthesized tuning 
throughout the spectrum from 54 to 
550 MHz. You want stereo? The 
TVM550S has stereo, eliminating 
the need for separate components, 
hassling with calibration, and addi-
tional rack space. 

It makes sense. 
Whether you add a single channel or 

Reader Service Number 13 
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Jones to acquire 
Virginia systems 

Jones Intercable Inc. entered into a 
letter of intent with Columbia Associ-
ates L.P. to acquire its cable TV sys-
tems serving eight Virginia cities and 
portions of Prince William County, VA. 
The systems serve approximately 
50,000 subscribers. The purchase price 
is $123 million, subject to normal clos-
ing adjustments. 

The letter of intent is subject to a 
number of conditions, including the ne-
gotiation of a definitive purchase agree-
ment and the consent of governmental 
franchising authorities and other regu-
latory authorities having jurisdiction. If 
a definitive agreement is reached and 
all other conditions to closing are met, 
the transaction is expected to close in 
late fall 1995. 

Jones currently serves, through sys-
tems owned and managed by it, approx-
imately 125,000 subscribers in the 
Washington, DC/Baltimore area. The 
transaction with Columbia Associates 
and one other pending acquisition 
would increase the company's service to 
approximately 200,000 subscribers in 
that area. 

In other news, Jones Intercable In-
vestors L.P., a publicly traded master 
limited partnership for which Jones In-
tercable Inc. serves as general partner, 
announced financial results for the first 
quarter ended March 31, 1995, as well 
as a cash distribution of $.15 per Class 
A unit for the second quarter of 1995. 
The partnership's revenues increased 
6% from $6.8 million in the first quarter 
of 1994 to $7.2 million in the first quar-
ter of 1995. An increase in the number 
of basic subscribers was primarily re-
sponsible for the increase in revenues. 

Bell Atlantic bags 
video net request 

The Wall Street Journal reported 
that Bell Atlantic Corp. withdrew its 
pending applications before the Federal 
Communications Commission to build 
video networks in six major markets 
but affirmed its intention to build inter-
active networks throughout its region. 

The company said recent technologi-
cal advancements had rendered its 

original technical approach outmoded. 
It is expected to resubmit applications 
for the same markets within a few 
months showing a different technical 
approach. 

AT&T, Pac Bell 
select Times Fiber 
AT&T signed a six-year contract for 

Times Fiber Communications Inc., a 
subsidiary of Amphenol Corp., to pro-
vide a minimum of 80% of the distribu-
tion cable requirements for Pacific Bell's 
hybrid fiber/coax broadband network in 
California. 
AT&T estimates that the system re-

quirement for such cable is approxi-
mately $120 million. AT&T and Pacific 
Bell, a subsidiary of Pacific Telesis 
Group, selected Times Fiber's advanced 
low-loss series of coaxial cable. 

Construction of Pacific Bell's broad-
band network began in 1994 and Times 
Fiber has been providing the coaxial 
cable distribution requirements to date. 
The network will be a full service sys-
tem capable of offering voice, video and 
data services. 

S-A key supplier 
in Pac Tel system 

Pacific Telesis Group selected Scien-
tific-Atlanta as its key supplier and in-
tegrator of a video delivery system that 
includes video headend equipment and 
set-top terminals for the company's ad-
vanced communications network. 
Two Pacific Telesis subsidiaries, 

Pacific Bell and Pacific Telesis Video 
Services, anticipate purchasing equip-
ment to deliver video signals from S-A 
that could total $150 million over the 
next three years. Although the agree-
ment carries no firm purchase com-
mitments, the company says both sub-
sidiaries are working under aggressive 
construction and deployment sched-
ules in order to deliver video services 
to four large areas of California begin-
ning in 1996. 

Under terms of the agreement, 
S-A's digital and analog headend 
equipment will be purchased by Pacif-
ic Bell; in-home set-top terminals and 
remote controls will be purchased by 
Pacific Telesis Video Services. 

Vela Research 
to supply Graff PPV 

Vela Research Inc. was selected as a 
key component vendor by Graff Pay-
Per-View for its Cable Video Store 
(CVS) enhanced pay-per-view applica-
tion. Vela Research will supply the en-
tire enabling technology to provide a 
system-specific, turnkey, enhanced PPV 
operation to cable systems. Graff s ini-
tial deployment of the enhanced PPV 
service will be in the upcoming US 
West video dial tone trial in Omaha. 

Vela's Perspective 2000 video server 
will distribute movies at various start 
times to an unlimited number of sub-
scribers, who can order movies by 
phone or interactively through any ad-
dressable set-top box. Through the com-
pany's Media Manager software, CVS 
will be able to provide scheduling flexi-
bility for rapidly changing movie line-
ups and special promotions remotely 
from its Manhattan playback center or 
on premises. 

Its MPEG-2 encoders will be used to 
digitally compress movies at selected bit 
rates to be stored on disks for later dis-
tribution. The units can encode at data 
rates from 1.5 to 15 Mbits/sec in real-
time. 

In other news, Digital Equipment 
chose Vela Research and Probita Inc. to 
provide enabling technologies for its 
Mediaplex ad server, a scalable, digital 
video solution for cable advertising in-
sertion. Digital is using Vela's MPEG-2 
encoder and Model 2000-0201 EISA de-
coder board, and Probita's Proclaim 
multicast distribution and network 
management software, which is opti-
mized for distribution problems requir-
ing enhanced network management, 
such as microwave, satellite, PSTN or 
other specialized transport systems. 

Hyundai to buy 
TV/COM Intl 

Hyundai Electronics America 
signed a definitive agreement to pur-
chase TV/COM International. Subject 
to obtaining required government ap-
provals, TV/COM will be operated as 
a wholly owned subsidiary of 
Hyundai. In conjunction with 
Hyundai's Digital Video Systems Di-
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The AM Series 
Standby Power 

Supply 

roi 

The FM Series 
Uninterruptible DC 

Power Supply 

Enclosures 
For Cable Television 

Applications 

BetteIles 
Cable Television 
Specific Batteries 

The World Leader 
in Reliable Power 
As cable television audiences around the 
world have come to expect reliable service, 

operators have come to depend on Alpha. 

The XM Series CableUPS® was the first UPS 

for broadband applications and has become the 

world standard for reliable communications 

powering, including the newest architectures. 

With a complete line of cable TV powering 

products ranging from power supplies to Amp 

ClampTM surge suppressors and cable TV 

specific batteries, Alpha provides the world's 

cable operators with complete power solutions... 

and peace of mind. For more information, call: 

1-800-421-8089 

The »A Series 
60 & 90 VAC CableUPSe 

Power Supplies 

The BPS Series 
Broadband Power 

Systems 

The APC Series 
Non-Standby 
Power Supply 

The CFR Series 
UPS Systems Jr 
Headend & Office 

The Amp Clamp' 
Surge Suppression 

Product 

Sales & service offices throughout the world   
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vision, TV/COM will provide stan-
dards-based (i.e., MPEG, DVB) end-
to-end solutions for satellite, cable, in-
teractive and video-on-demand ser-
vices. 

Stellar One, 
Mitsubishi 
to produce set-tops 

Stellar One and Mitsubishi Electric 
Corp. entered into an alliance to pro-
duce set-top boxes for interactive digi-
tal video systems. The manufacturing 
agreement provides for shipments of 
digital set-tops to fulfill current Stel-
lar One contracts, Mitsubishi licensing 
of Stellar One's set-top technology and 
engineering collaboration between the 
two firms on future set-top technology 
deployment. 

The alliance will allow the compa-
nies to bid jointly on proposals to sup-
ply millions of digital interactive set-
tops to telecommunications carriers 
exploring an expansion in interactive 
video services over their networks. 

The agreement provides Stellar 
One customers with Mitsubishi's war-

ranty and customer service. Mit-
subishi Electronics America Inc., a 
subsidiary of Mitsubishi Electric 
Corp., announced it intends to in-
vest in Stellar One. 

Because Mitsubishi's manufac-
turing facilities have DRAM and 
ASIC capabilities, the alliance says 
it will be able to supply the ongoing 
digital set-top needs of regional 
Bell operating companies, cable op-
erators and other carriers through-
out America and the global market-
place. 

MasTec to sell 
Lectro Products 
MasTec Inc. executed a nonbind-

ing letter of intent with Exide Elec-
tronics Group Inc. to sell its CATV 
power protection subsidiary, Lectro 
Products Inc. Under the terms 
being negotiated, Exide would ac-
quire 100% of the capital stock of 
Lectro, with substantially all of the 
purchase price to be paid in cash at 
closing. If approved, the deal is ex-
pected to close no later than July 
31, 1995. 

Notes 
Cox selected Nortel's Cornerstone 

supertrunk solution for its broadband 
video network in the Phoenix area. 
Cornerstone allows the transport of 
TV signals and provides a platform for 
advanced services such as digital 
music, high-speed data services and 
telephone traffic across fiber-optic net-
works utilizing SONET rings. 
AM Communications announced 

it received authorization to commence 
shipment of its first production com-
mitment from AT&T Network Sys-
tems to produce 10,000 status moni-
toring transponders based on AM tech-
nology. This initial order represents 
approximately $2 million worth of new 
business form AM. AT&T plans to use 
the equipment to monitor the new in-
teroperable amplifiers used in its HFC-
2000 broadband access system. 
Harmonic Lightwaves an-

nounced the initial public offering of 
2.6 million shares of its common stock 
at an initial public offering of $13.50 
per share. Of these shares, 2 million 
were offered by the company an 
600,000 were offered by certain selling 
stockholders. 
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MANAGEMENT PORTFOLIO  
By Andrew H. Chapman, Executive Vice President, Integrated Network Corp. 

Engineering challenges 
in a changing cable market 

o defend and maintain "cable 
cash flow," CATV operators 
are considering substantial 
investments in new network 

infrastructure. Emerging cable technolo-
gy will deliver interactive broadband 
services such as video-on-demand (VOD) 
and Internet access, as well as tradition-
al narrowband services, such as telepho-
ny. CATV engineers will be critical in 
making the right networking decisions 
to keep cable competitive and profitable. 

Provisioning of interactive services 
requires substantial re-engineering. 
The projected cost of new investment 
will probably reach into tens of billions 
of dollars over the next 10-20 years, but 
critical decisions are being made now. 
The CATV industry has relatively little 
experience with switched digital net-
works but it is facing complex and cost-
ly decisions on architecture, technology 
and deployment at a time when many 
of these issues are in flux. 

Further, industry leaders believe a 
large market is waiting to be exploited 
but no one can predict in what form, at 
what time and place and for what price 
consumers will choose to purchase new 
services. Network operators are em-
barking on development of gigantic pro-

portions without assurances that cus-
tomers will respond. Yet, if no actions 
are taken, consumers will never get an 
opportunity to learn for themselves 
which services they want. It is no won-
der the industry is in an anxious and 
cautious frame of mind. 

To move forward, both operators and 
engineers must account for CATV eco-
nomics and business conditions. An 
overly aggressive approach might force 
the industry into misguided and/or pre-
mature investments, services and tech-
nology. An overly conservative approach 
might stifle the market and give com-
petitors too much advantage. The fu-
ture of the industry literally balances 
between confidence and prudence. 

Five keys to success 
We believe CATV engineers must fol-

low five principles to succeed. The first is 
to use what they have. Cable has in its 
existing hybrid fiber/coax (HFC) infras-
tructure the building blocks of a broad-
band interactive services network. The 
issue is how to deliver multiple network 
traffic in the most cost-effective manner. 

Second, CATV engineers should de-
sign systems to offer consumers the 
broadest possible suite of service choic-

es. Given that systems like Time Warn-
er's Full Service Network are probably 
beyond the reach of all but the largest 
and best-financed CATV operators, en-
gineers should structure local networks 
to permit delivery of all manner of ser-
vices on a step-by-step basis. 

Third, CATV engineers should invest 
in infrastructure in lockstep with actual 
demand (i.e., revenue). Network designs 
should use systems that can scale up as 
large as necessary to keep pace with 
growth. 

Fourth, CATV engineers should view 
local-loop bandwidth as a scarce and 
valuable asset. Operators who manage 
bandwidth most efficiently will have the 
lowest marginal cost of delivering ser-
vices. Ultimately, the low-cost produc-
ers will win. 

Finally, CATV engineers should stay 
flexible. The only sure prediction about 
the future is change. The service mix de-
manded by consumers will fluctuate by 
time and place. Technology standards 
will evolve. Network designs must adapt 
to the latest ideas and offerings. 

Meeting the demands 
An access network architecture 

meeting these five guidelines was pro-
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Looking for affordable MPEG-2 
encode/compression technology? Vela 
Research, Inc. can provide it today. 

REAL TIME MPEG-1 AND MPEG-2 
ENCODING 

Vela Research MPEG-2 Encoders are 
capable of real time compression of video 
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interfaced with computer/ networking 
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as Ethernet, Fast 
Ethernet, FDDI, 
CDDI, ATM and 
SCSI-2. 
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INCLUDED 

Vela Research MPEG encoder 
systems were designed and developed by 
digital encoding professionals with the 
video production professional in mind. An 
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needs is found in the full-featured 
workstation included with the encoder. The 

workstation allows for complete external 

control of a variety of VTRs, VCRs and 
laser disc players with on-screen controls 
for fast-forward, rewind, stop, play, cue and 
shuttle to timecode number. The internal 
36GB disk capacity provides for capture 
and storage of compressed digital video 
files for later distribution. 
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posed recently in a CableLabs 
RFI/IDP — formally, "Request for In-
formation & Industry Developmental 
Proposals (RFI/IDP) for an Integrated 
Multiple Services Communications 
Network (MCN)," issuance date, Oct. 
7, 1994. In Section 12 of the RFI/IDP, 
Tele-Communications Inc. provided a 
specific network design illustrating 
one approach to a multiple services 
access network. Other sponsors of Ca-
bleLabs RFI/IDP included Comcast 
Corp., Continental Cablevision Inc., 
Cox Cable Communications Inc. and 
Viacom International Inc. 

The proposed CableLabs network 
uses an access gateway at the head-
end that integrates multiple backbone 
network traffic into a common cell 
transport format carried through the 
loop plant to a residential gateway. At 
the residence, service traffic is deliv-
ered to consumer appliances by 
means of service application modules 
or plug-in boards. 

The CableLabs RFI/IDP is not a 
theoretical proposal. For example, In-
tegrated Network Corp. has imple-
mented an integrated multimedia ser-
vices access network called Allendale 

Searching for success 
in CATV? 

Discover Power & Tel 
Power ific Tel has successfully navigated in the 
CATV industry for more than 20 years by 
assembling an experienced crew, recruiting the 
prime suppliers, and building a distribution 
network from 15 key cities. 

The people, places, and things you need for 
CATV success are already in place. To take 
full advantage of them, contact Power ik 
Telephone Supply today! 

Power E Telephone 
Supply Company 

2673 Yale Avenue • Memphis, TN 38112 • FAX 901/320-3082 

800/238-7514 Reader Service Number 216 

that conforms to the RFI/IDP. Based 
upon INC's scalable multimedia net-
work architecture (SMNA), Allendale 
provides integrated access to other-
wise incompatible backbone networks 
such as ATM, X.25, PSTN, frame 
relay, MPEG, etc. 
An optimum CATV network should 

integrate communications services 
into a common logical stream through 
statistical multiplexing in order to 
conserve local-loop bandwidth. The 
network should be primarily con-
cerned with session management such 
as virtual circuit grooming and rout-
ing, service protocol adaptation, inte-
grated services transport, flow control 
and addressing. CATV networks 
should employ granular, cell-level 
multiplexing rather than less agile, 
session-level or service-level multi-
plexing. Cell-level multiplexing per-
mits integrated transport of narrow-
band services, such as telephony and 
interactive video gaming, whose sen-
sitivity to latency makes fixed cell 
length transport inappropriate. 
A CATV network also should be 

adaptable and modular. CATV physi-
cal network topology needs to accom-
modate broadcast-oriented tree-and-
branch or a circuit-oriented star mod-
els and any physical media (copper 
wire, coaxial cable or fiber-optic 
cable). Engineers must be able to 
build single-service networks in small 
configurations of bandwidth and cus-
tomer lines, yet "vertically" scale-up 
as large as necessary. Building blocks 
should be fast, inexpensive and com-
mon. System control design should be 
similarly modular to allow for perfor-
mance and to ease development and 
maintenance. Scalability should ex-
tend "horizontally" to the addition of 
new services. Network operators need 
the flexibility to begin with a single 
service local network, grow the ser-
vice and add services using the same 
infrastructure. This reduces start-up 
costs while establishing a coherent 
upgrade path. 

The cable industry has the poten-
tial embedded in its existing network 
to develop cost-effective interactive 
multimedia services. If developed in 
an unplanned manner, that latent 
power could be squandered and the 
competitive advantage lost. However, 
the sort of activity represented by the 
CableLabs RFI/IDP is a sign that this 
will not be the case and the industry 
will again exhibit entrepreneurial, in-
novative skills. CT 
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CABLE TELEPHONY 
By Gaylord A. Hart, Director of CATV Product Development, XEL Communications Inc. 

Ti telephony services for 
business applications over HFC 
Many geographic pockets of busi-
nesses are too small to be provided 
Ti service economically directly via 
high-speed digital multiplexers oper-
ating over fiber. On the other hand, 
providing these services via twisted-
pair may be difficult due to distance 
limitations, a lack of available pairs 
or the high cost of conditioning 
available pairs. 

In these cases, the hybrid 
fiber/coax (HFC) network tradition-
ally used by CATV systems provides 
an easily implemented, cost-effective 
means of providing these services, al-
lowing system operators to reap ad-
ditional revenue with little addition-
al overhead. 

This article discusses the applica-
tions and services that can be pro-
vided with a focus on the Ti RF 
modem technology for transporting 
these services over the HFC network. 
Technical performance issues and 
implementation requirements are 
discussed, including such topics as 
Ti formats, signal security, RF spec-
trum utilization, error performance 
monitoring, operational support sys-
tem interface, provisioning and link 
testing. 

s deregulation of the 
telecommunications indus-
try continues, competition 
will increase to provide al-

ternate sources for existing services 
and to offer new services. This com-
petition will ultimately result in 
new technologies being developed 
and older technologies being made 
obsolete. New opportunities for rev-
enue generation will be created 
while traditional revenue bases may 
be eroded by competition. It will be 
a period of great change and during 
this time it will be important to rec-

Figure 1: Typical 750 MHz HFC spectrum allocation 
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ognize the emerging opportunities 
and the technologies that will drive 
these opportunities. 

Competition for telecommunica-
tions services already exists, mostly 
in the form of long distance services, 
long distance competitive access and 
alternate access services for large 
volume business users. To date, 
much of this competition has been 
focused on high-volume, high-end 
business services where the large 
traffic volume and the revenues 
thereby generated can justify the 
rather high up-front installation 
costs of providing those services di-
rectly via separate, dedicated fibers 
and transmission equipment. 
Two trends will push this compe-

tition for service toward the medium 
size and smaller business user. First 
of all, new transmission network 
topologies and lower cost transmis-
sion equipment will force downward 
the break-even point for providing 
competitive access services, thus al-
lowing smaller businesses to take 
advantage of the lower operating 
costs typically offered by alternate 
access providers and at the same 
time allowing more alternate access 
providers to enter the business. Sec-
ondly, small businesses will require 
greater connectivity capacity as new 
services, primarily digital, become 
available. In most cases, one to four 
Tls (one Ti = 1.544 Mb/s) will very 

adequately serve the requirements 
of one of these smaller businesses. 
Each Ti may in turn be used to sup-
port a combination of voice, data or 
even video. 

There are basically three trans-
port technologies by which these 
smaller businesses can be delivered 
Ti service: fiber optics, twisted-pair 
or HFC. Each of these approaches 
offers unique advantages and disad-
vantages, depending on the number 
of Tls to be provided and the size of 
the geographic area over which they 
must be provided. 

In choosing which of these tech-
nologies is most appropriate for the 
individual application, a major fac-
tor will be any embedded technology 
base. From an economic perspective, 
service costs can usually be kept to 
a minimum by using the existing 
network infrastructure. It is unlike-
ly a CATV operator would choose to 
use twisted-pair for delivering Ti 
services and just as unlikely that a 
telephone company would install an 
HFC link for a business user. As 
networks are rebuilt, however, the 
choice between technologies is once 
again open, and each may consid-
ered on its own merits. 

Fiber 
Delivery of Ti service over digital 

fiber-optic links is readily accom-
plished today with off-the-shelf 
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Figure 2: Tl RF transport on a broadband HFC network 
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then conditioning these pairs for 
transmission (typically by removing 
any bridged taps). 

However, due to the attenuation 
characteristics of twisted-pair, re-
peaters must be used at regular in-
tervals (typically 3,000 to 5,000 feet) 
to reconstruct the digital signal for 
further transmission. This now re-
quires engineering the line for re-
peater spacing and location and 
then actually installing the re-
peaters. This can add weeks to the 
initial service delivery date. 

Assuming unused pairs are avail-
able and suitable (and they may not 
be), the cost of conditioning these 
lines and providing repeaters at reg-
ular intervals is expensive. Of 
course, the farther the remote termi-
nation is from the central office, the 
higher these costs are. If suitable 
pairs are not available, or if the re-
peatered line is too expensive, the 
installation costs of a fiber transport 
system may be lower. 
Ti circuits also may now be deliv-

ered over twisted-pair (again, using 
two pairs) without line conditioning 
or repeaters when HDSL (high bit 
rate digital subscriber line) technol-
ogy is used. HDSL requires the use 
of unloaded lines but does allow the 
two pairs to be in the same binder 
group. Bridged taps also may be left 
in place (providing in general that 
no bridged tap exceeds 2,000 feet 
and that the total length of all 
bridged taps is less than 2,500 feet). 
Far more lines will qualify for HDSL 
use than will qualify for repeatered 

Ti use. However, HDSL does have 
one primary limitation — distance. 
An HDSL circuit is typically only 
meant to work to 12,000 feet using 
24 gauge wire (26 ga. wire shortens 
this ta 9,000 feet), and this distance 
must include the cumulative lengths 
of any bridged taps. HDSL presents 
a very cost-effective alternative to 
repeatered Ti lines, but the cost of 
the HDSL transceivers is still some-
what expensive. These costs are ex-
pected to drop as production vol-
umes increase and as more circuitry 
is integrated in silicon. For the pur-
pose of Ti delivery, HDSL will likely 
extend the useful plant life of the 
embedded copper base. 

Hybrid fiber/coax 
HFC networks represent a third 

network transport technology that 
can deliver T I service to business 
users. Most industry experts now 
recognize that the broadband HFC 
network is the most economical dis-
tribution architecture for delivering 
voice, video and data services to a 
large number of end users over a 
single network. To date, very few 
Tls have actually been deployed to 
end users over this type of network, 
with the bulk of these circuits being 
used in broadband local area net-
works rather than in actual CATV 
systems. However, CATV systems 
may provide the most economical 
transport for delivering T I service to 
small- and medium-sized businesses. 

First of all, a CATV network is 
inherently a shared pipeline. The 

costs of building and maintaining 
the network are shared among many 
users since the signals they use are 
all multiplexed over the same fiber 
and coax. 

Secondly, since the transport sys-
tem itself is inherently transparent, 
adding new services on the network 
is relatively simple and usually only 
a matter of spectrum allocation. 
Rarely is it necessary to modify the 
network itself. Usually only the end 
points where the signals are put on 
and taken off the system is it neces-
sary. The incremental cost of provid-
ing Ti service is largely in the two 
RF modems required to get the Ti 
on and off the network. 

Third, adding additional users to 
the network is usually very quickly 
and inexpensively accomplished, 
typically requiring only a relatively 
short coaxial drop cable to be run 
from the nearest feeder to the new 
user. 

Fourth, CATV system coverage of 
most urban and metropolitan areas 
is already virtually universal. Most 
small- to medium-sized businesses 
are already passed by cable, making 
them good candidates for advanced 
services of all types. 

The one exception to almost uni-
versal CATV coverage is in large in-
dustrial areas or business parks. 
Since most people tend not to need 
entertainment services at work, 
CATV operators have traditionally 
not wired these areas. Recently, 
with a stronger view toward the 
emerging new services and markets, 
operators have begun rethinking 
their strategy and many have begun 
planning (if not already building) 
their systems with the view of serv-
ing these customers. In this case, 
however, it may make more sense to 
use the entire broadband RF spec-
trum for data and voice services and 
eliminate the entertainment services 
altogether. As an alternative, and as 
pointed out before, these areas also 
are very suitably served over dedi-
cated digital fibers. 

It now appears that the greatest 
competition to provide Ti service to 
small- and medium-sized businesses 
will come from the CATV industry. 
CATV operators have an embedded 
HFC base and infrastructure in 
place that will readily allow Ti ser-
vice to be delivered economically to 
anyone on the network. Incremental 
revenue from these services will be 
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highly sought after by operators be-
cause the cost of operating the net-
work has, in essence, already been 
covered by other users on the net-
work. In fact, the revenue from Ti 
service may prove to be attractive 
enough to displace low viewership 
TV channels in order to free up 
spectrum for more Tls. 

Because Ti transport over digital 
fiber and twisted-pair is so well-un-
derstood and widely implemented 
today, and because it appears that 
the next-generation technologies and 
actual deployment for Ti transport 
will concentrate on HFC systems, 
this article will concentrate on is-
sues surrounding transport of Ti 
service over HFC architectures and 
on the services that may be provided 
over these Tls. 

HFC system considerations 
Transporting a Ti over an HFC 

network presents unique technical 
challenges that must be addressed if 
the service delivery is to be error-
free, reliable and cost-effective. 
Fiber-optic and twisted-pair Ti 
transport systems have one thing in 
common: Once the two endpoints are 
connected to the medium between 
them, a connection exists for com-
munications. In an HFC network, 
frequency division multiplexing is 
used to transport several signals si-
multaneously throughout the sys-
tem. A connection between two de-
vices on the network can only be 
made when both devices are at-
tached to the network and when 
both know which frequency to use 
for the connection. Spectrum man-
agement and utilization are impor-
tant factors in operating any service 
over an HFC network and this is 
particularly true for bidirectional 
services. 

CATV spectrum allocation 
Figure 1 on page 20 shows a typi-

cal frequency allocation plan for a 
750 MHz CATV system. Below 550 
MHz, analog TV channels occupy 
most of the spectrum between 50-
550 MHz. Compressed digital NTSC 
signals and other advanced digital 
services occupy the spectrum above 
550 MHz. The return path occupies 
5-40 MHz. The spectrum from 40-50 
MHz is a guard band used for diplex 
filter roll-off between the upstream 
and downstream paths. 

In this example, 35 MHz of band-

"In providing 
Ti services, care 
must be taken 

III to select 
Ti RF modem 

that is flexibl 

width has been allocated for the re-
verse path, but many systems have 
been built with return paths using 
5-30 MHz. In either case, full uti-
lization of the return spectrum may 
not be possible, or at least not with-
out forward error correction (FEC) 
or other means of maintaining a low 
bit error rate (BER). System ingress 
originating in the subscriber's home 
wiring is not uncommon and this 
ingress may come from several 
sources including amateur radio and 
CB transmitters, which are often ac-
tive in urban neighborhoods in the 
5-30 MHz band. 

As new interactive services are 
deployed and the demand for data 
transport grows, it is likely that the 
5-40 MHz return path used today 
will not be adequate to support 
these new services. Additional re-
turn spectrum can be created by 
using a mid-split return (e.g., 5-112 
MHz return, 150-750 MHz forward), 
but this is unlikely in the near fu-
ture due to the analog spectrum cur-
rently in use for TV services and the 
vast number of consumer products 
already supporting this spectrum. 

One possibility, as compressed 
digital NTSC signals become more 
widely deployed, is to convert the 
downstream analog TV signals to 
compressed digital signals, thus 
freeing up considerable spectrum for 
upstream and/or downstream appli-
cations. Another possibility is that 
additional return spectrum will be 
carved out of the higher end of the 
spectrum, say from 850-1,000 MHz. 

If additional return spectrum is 
provided at the top of the CATV 
spectrum, the 5-40 MHz spectrum 
could be utilized as a fully passive 
bidirectional transmission path op-
erating without any intervening am-

plifiers. Cable attenuation at these 
frequencies is very low, and if the 
node sizes are small enough, reliable 
bidirectional transmission should be 
possible. In this case, transmission 
will not be interrupted even if power 
is lost or an amplifier fails. For ser-
vices such as telephony and network 
management, which need to be high-
ly reliable, this spectrum could be 
extremely valuable. 

Before fiber was widely used in 
CATV systems, it was common to 
have cascades of 32 or more trunk 
amplifiers with thousands of sub-
scribers being served off this cas-
cade. Under these circumstances, 
any services other than those that 
could be broadcast to all users on 
the network were virtually impossi-
ble to deliver. Due to the summation 
of noise in the reverse path, return 
data transmission was either impos-
sible or expensive to implement, 
often requiring reverse path cutoff 
switches at each bridger amplifier to 
turn off the other legs of the return 
system when a particular leg was 
being used for transmission. 
Any service that required unique 

bandwidth on a per-user basis (e.g., 
telephony) was out of the question. 
With thousands of users sharing the 
same bandwidth on a single cascade, 
not enough spectrum existed to give 
each user even a small piece of 
bandwidth to call his own. 

Reliability also was an issue since 
the network was spread out over a 
large geographic area and the fail-
ure group size was extremely large. 
A single failure in the cascade took 
out all the subscribers downstream 
of the failure. 

The extensive use of broadband 
AM fiber-optic transport in the 
CATV industry has eliminated these 
problems by fiber division multiplex-
ing small geographic pockets onto 
separate fibers. Node sizes now are 
usually no larger than 2,000 sub-
scribers with 500 being a typical 
number for nodes being installed 
today. 

The trend is toward even smaller 
node sizes, possibly even entirely 
passive beyond the optical node it-
self. Under these circumstances, re-
liability has gone up, return noise 
summation is minimized and, most 
importantly, bandwidth is now 
available to provide unique services 
to each subscriber. 

The HFC architecture's flexibility 
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Figure 3: Ti modem headend digital terminal 

Il in 

Operational 
support   
system 

Mta 1 Data 
and control 

Data 
and control 

Transmit 
frequency control 

I Receive 
frequency control 

B 1.1 out lume 

Tl 
RF out 

50-750 MHz 

Ti 
RF in 

5-40 MHz 

inherently supports low-cost net-
work implementation with future 
growth being paid for only as it is 
needed. Should a node run out of ca-
pacity due to growth in customer 
traffic, that node need only be subdi-
vided into two smaller nodes, a rela-
tively simple and inexpensive task 
to accomplish providing the fiber is 
already present for the second node. 

Since the target application here 
is to provide Ti service to small- to 
medium-sized businesses located 
within or next to residential areas 
served by CATV, it is likely that any 
given node would not have to supply 
very many Tls and that existing 
spectrum could be used for this pur-
pose. Even in a CATV system with 
550 MHz of downstream bandwidth 
or less, it should be relatively easy 
to find portions of spectrum in which 
to dovetail the Ti signal. 

Ti spectrum allocation 
In North America, the first order 

of digital multiplexing is the Ti 
(1.544 Mb/s), which was derived by 
combining 24 digitized voice chan-
nels (24 DSOs, each 64 kb/s, for a 
total of 1.536 Mb/s) with overhead 
bits used for framing the overall sig-
nal (8 kb/s). The actual transported 
content of the Ti is in the 1.536 
Mb/s; the framing bits may be 
thought of as the package used to 
transport the other bits. Today, Ti 
is used in many different ways and 
for many different purposes. It may 
be used to carry voice, video or data, 
or a combination of these. It may be 
channelized (typically into 64 kb/s 

channels), or unchannelized (the full 
Ti, 1.536 Mb/s), and if channelized, 
more than one channel can be com-
bined to form larger subchannels 
(n x 64 kb/s). For the purposes of 
actually transporting the Ti over 
an HFC network, it is not impor-
tant what is being transported on 
the Ti or whether it is channelized 
or not. The objective here is to 
transmit the full 1.544 Mb/s signal 
bidirectionally as transparently as 
possible between the headend and 
a remote user. It is up to the users 
at either end of the Ti to determine 
how the Ti is actually used. 

Aside from the Ti, additional 
channel overhead is required in the 
bit stream for control purposes with-
in the Ti transport system itself 
(e.g., for remote provisioning and 
monitoring of the subscriber termi-
nal unit). This overhead may come 
at the expense of capacity taken 
from the Ti, or by using the Tls em-
bedded facility data link (extended 
super frame format only), or by pro-
viding additional channel overhead 
by transmitting at a higher data 
rate (and thereby occupying a larger 
transmitted bandwidth). Each of 
these methods has unique advan-
tages and disadvantages but the 
most important criteria in selecting 
which of these approaches is most 
suitable must be the transparency of 
the transported Ti itself. For the 
purpose of simplifying discussion, 
this article assumes Ti transmission 
rates will be used. 
Many modulation methods exist 

for transporting the Ti as an RF 

signal on the network: FSK, BPSK, 
QPSK, QAM and others. Any choice 
represents a trade-off between bit 
rate vs. bandwidth used and circuit 
complexity. The modulation scheme 
chosen directly effects the overall 
system traffic capacity, system cost 
and system reliability. QPSK pre-
sents a good balance here (providing 
a transmission efficiency of 2 bits 
per hertz with relatively inexpensive 
circuitry and good noise perfor-
mance), and many proposed CATV 
telephony systems employ QPSK. 
For the purposes of discussion, 
QPSK data transmission is assumed 
in both the downstream and up-
stream transmission paths. 

Given the same data rate and 
modulation method, the transmis-
sion bandwidth required for the up-
stream and downstream paths will 
be the same. Depending on the 
modem design, there may be com-
pelling reasons to use different data 
rates or modulation methods for the 
upstream and downstream paths, in 
which case the transmission band-
widths would be different. Using 
QPSK, the 1.544 Mb/s Ti will occu-
py a minimum (Nyquist limited) 
bandwidth of 0.772 MHz. Providing 
approximately a 30% guard band for 
real world filtering and adjacent 
channel protection, this provides us 
a transmitted bandwidth for the Ti 
of 1 MHz, or a center-to-center chan-
nel spacing between Tls of 1 MHz. 
This will allow us to fit six Tls into 
the same space as an NTSC TV 
channel. 

However, there is no inherent 
reason why Ti signals should be 
contiguously transmitted. In fact, it 
is far more likely that they will not 
be. Given the relatively narrow 
bandwidth of this signal, system 
spectrum may be more efficiently 
used by tucking the Ti into normal-
ly unused areas of spectrum. In the 
downstream direction, good candi-
dates for Ti placement are the re-
gions below Ch. 2 (50-54 MHz), be-
tween Chs. 4 and 5 (72-76 MHz), 
within the FM radio band (88-108 
MHz), within the A-1/A-2 aeronauti-
cal bands (108-120 MHz), or above 
the highest TV channel on the sys-
tem. Given the choices, it should not 
be too difficult to find downstream 
spectrum for at least a small num-
ber of Tls. To utilize the available 
spectrum to the fullest advantage, it 
is important that the Ti modems be 
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plex the modulation method is, the 
smaller the transmission bandwidth 
will be and the greater the circuit 
complexity and susceptibility to 
noise will be. The next and final 
stage is the RF transmitter. This 
stage is responsible for converting 
the modulated signal to the appro-
priate transmission frequency and 
output level for combining with 
other signals to be sent down-
stream. 

Looking at the receive path, we 
see what is in essence, and block for 
block, the exact opposite functions 
as performed in the transmitter. 
One difference, however, is in the 
upstream and downstream frequen-
cies. The downstream RF Ti signal 
may be placed anywhere within 50-
750 MHz, while the upstream signal 
may be placed anywhere within 5-40 
MHz. The upstream transmission 
path also will likely have an addi-
tional data link associated with it so 
that the RDT can send messages to 
the HDT, as well. This channel 
would typically be used to report 
status, request loopback testing and 
perform other tasks. 
Two items not specifically associ-

ated with either transmission path 
are the operations support system 
(OSS) interface and the loopback. 
The OSS interface serves several 
functions. It may be connected to a 
larger network management system, 
which would in turn perform such 
functions as monitoring error per-
formance and alarms, provisioning 
the HDT and RDT, controlling en-
cryption keys, and carrying out 
other tasks as well. On the other 
hand, this interface also could be 
connected to a stand-alone con-
troller for similar purposes or to a 
diagnostic controller for executing 
systems tests and locating faults. 
The loopback is used for link testing 
and fault isolation. This loopback 
should be capable of looping in ei-
ther direction — back to the central 
office or back to the RDT. 

Most of the system functions are 
implemented in software in the mi-
croprocessor. This software must 
support full detection and reporting 
of system status, data errors and 
link failure. Additionally, this soft-
ware must accommodate remote 
provisioning of the RDT and com-
plete auto-recovery when system 
comes up after any link failure. Test 
and fault isolation functions also 

must be supported as well as the 
communication interfaces between 
the OSS port and the RDT. 

Remote digital terminal 
A simplified block diagram of the 

RDT is shown in Figure 4 (page 30). 
For almost all practical purposes, 
the block diagram for the RDT is 
the same as for the HDT. Notable 
exceptions are that the transmitter 
and receiver frequency ranges are 
now reversed and that the HFC net-
work is now connected to the 
modem on a single coaxial cable. 
The upstream and downstream sig-
nals are then separated and routed 
to their appropriate blocks by a 
diplex filter. 

Other differences exist as well, 
but these are primarily in function 
and in the software. An OSS inter-
face is not required since this has 
been essentially handled at the 
headend, and any OSS communica-
tion with the RDT will take place 
over the Ti data link itself. A com-
munications port is provided, how-
ever, for status monitoring, local 
provisioning (if desired) and testing 
the link. This port is primarily in-
tended for use by the network oper-
ator. 

Applications overview 
The variety of T 1 applications 

that can be supported by T 1 trans-
port on an HFC network is probably 
as varied as the end users them-
selves. Virtually any application re-
quiring data transport over a metro 
area (or a portion thereof) is a po-
tential candidate for Ti service over 
an HFC network. And since voice, 
video and other services can be digi-
tally supported and transmitted, 
these too are candidates for T 1 net-
working. 

Perhaps the first application that 
comes to mind is traditional tele-
phony, although several applica-
tions fit into this category. Tls can 
be used to provide connection from 
remote sites to the PSTN, whether 
the local telephone company or 
cable operator is performing this 
role. The entire Ti may be used 
strictly as a data interface, or the 
remote site may in turn be connect-
ed to a digital loop carrier system 
(DLC) or to a Ti channel bank. 
Here the T I may in turn be demul-
tiplexed and disseminated as sever-
al other services: ISDN, voice, data, 

ATM transport, videoconferencing, 
telefax, telecommuting, etc. The T I 
also may be used to provide busi-
nesses with direct access to long 
distance carriers or to other ser-
vices. 

For businesses with more than 
one site in a metro area, a T I may 
be used to directly link these sites 
without need for transport on the 
PSTN. In this application, both 
voice and data can readily be sup-
ported. There also are numerous 
LAN bridgers and routers that are 
designed to operate over T 1 circuits 
and provide full computer network-
ing interconnectivity between LANs 
located at different sites. 

These are but a few examples of 
the uses of T 1 service. Each year 
new applications and services are 
provided over T I and each year an 
increasing number of Tls is in-
stalled. Ample opportunity exists 
for CATV operators to provide these 
services and Tls economically over 
an HFC network directly to end 
users. 

Summary and conclusions 
In providing T 1 services, care 

must be taken to select a T 1 RF 
modem that is flexible enough to 
support various spectrum plans, 
taking advantage of small gaps that 
either already exist or can be creat-
ed in the HFC network spectrum. 
The modem also must be inexpen-
sive to install and operate, which 
typically means the unit requires 
little installation time and a mini-
mum of provisioning and setup. The 
modem also must support rapid de-
tection and isolation of faults. 

Existing HFC networks are capa-
ble of providing reliable and com-
petitive bidirectional Ti transport 
directly to small- to medium-sized 
businesses. Such customers cannot 
always competitively be offered T 1 
service using other technologies. 
The incremental cost to the CATV 
operator for providing Ti transport 
to these users over the existing 
HFC network is almost entirely in 
the cost of the Ti RF modems alone 
and these modems will be relatively 
inexpensive to purchase and install. 
By providing T 1 services directly to 
businesses, the CATV operator 
maximizes the return on the invest-
ment he already has in his network 
while at the same time realizing a 
significant new source for profits. CT 
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Table 1: Service penetration and requirements 

Service 
Telephony 

Video telephony 

Entertainment 
(Interactive digital) 

DS] business servios 

Penetration 
100% single line 
8% second line 

77 darnels analog 
25% penetration 
25% peak 

1% penetration 

Requirements 
IR-3D 3 
No concentration 

1.544 Mb/s 
6 CCS 

4 Mbis MPEG 
(per channel) 

Dedicated 

subscription rates already exceed 
over 6 million homes for online ser-
vices. 

The Internet is giving people the 
opportunity to experience the power 
of accessing a very large server net-
work through their personal comput-
ers at home. Unlike other arenas 
where a particular regulatory envi-
ronment is needed or a particular 
technology is required, the services 
infrastructure supporting the Inter-
net is already (essentially) in place. 
One hundred new WWW sites are 
being created every month and the 
Web is expected to absorb access to 
al/ previously separately accessed on-
line services by the end of 1995. 

According to information from 
Kessler Marketing Intelligence (Figure 
1 on page 34), 30 million homes will 
have a two-way HFC network in place 
by the end of this year with that num-
ber growing to more than 65 million by 

1998. The network 
infrastructure is 
rapidly moving into 
place. Network ac-
cess is widely 
available (thanks 
to the personal 
computer) and ser-
vices are increas-
ing daily as the 
WWW continues to 
grow. With all of 
this already in 
place, what role 

does an HFC architecture play in mak-
ing it happen? The answer involves the 
high bandwidth that will be necessary 
to support the new wave of services to 
the home.. 

Telephony 
Telephone services to the home 

have remained fairly constant over 
the past five to 10 years, despite 
the telephone companies' push for 
additional services to the home. 
However, as previously discussed, a 
new wave of services will soon be 
required at the home, including 
things like videoconferencing and 
data access. To support these ser-
vices, the network's bandwidth will 
have to increase dramatically, 
which is where the HFC architec-
ture comes in. 

HFC architecture 
A typical HFC architecture con-

sists of a few key components en-
abling it to provide high bandwidth 
capacity. (See Figure 2.) The first is 
the host digital terminal (HDT), 
which provides a switch or a router 
interface to support these new ser-
vices. A standard user may require 
a 64 kb/s service similar in nature 
to ISDN, while a premium user — 
more of a work-at-home, Ethernet 
connection type of user — will re-
quire more bandwidth to support 
work-at-home applications as well 
as videoconferencing. Subscribers 
would generally use such a service 
only for a short period of time, 
causing it to be somewhat bursty in 
nature. For this reason, the HDT 
utilizes a time slot interchange for 
bandwidth management. 

In Figure 2, information going 
out to the subscriber over an HFC 
network passes through the optical 
distribution node and then on to an 
integrated services unit (ISU), the 
network interface device residing at 
the subscriber location. For stan-
dard users, a serial interface simi-
lar to RS-432 would be used, allow-
ing them access to 64 kb/s channels 
— a considerable improvement 
from the 14.4 kb/s modems avail-
able today. Premium users would 
require a 10Base-T Ethernet con-
nection, which utilizes a clear 
channel based on multiples of Ti 
bandwidth. Again, such a service 
would be somewhat bursty in na-

Figure 2: HFC data access 
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Table 2: Bandwidth and other requirements 

Service 
Telephony 

Video telephony 

Entertainment 
Arming 
Digital 

Bandwidth required 
500 x 1.08 = 540 DSOs 

500 x .10 x .17 x 1.544 Mb/s = 204 DSOs 

77 RF channels 
(50 x .25 x 25/8 = 3.9 RF channels 

DS1 business service 500 x .01 x 1.544 Mb/s = 120 DSOs 

Totals 
Digital 
Analog 

DSOs 

16 (3.9 x 4) 
77 RF channels 
93 

864 DSOs (864/224 = 3.9 RF channels) 
97 channels downstream 
13 channels excess capability _ - . . . 

Assumption. 

6 (CS 

Eight 4 Mb/s 
MPEG channels 
per 6 MHz 

Dedicated 

Assumes 
four-way optical 
split 

ture, but both types of services 
could he managed simultaneously 
by the HDT time slot interchange. 

The HFC network itself is al-
ready being put in place. The key 
now is the modulation technology 
used within the home network in-
terface device and the HDT. A flex-
ible and robust HFC technology 
will be necessary to handle the 
kinds of high bandwidth services 
consumers are demanding. The 
only remaining question now is ex-
actly how robust it must be. To de-
termine future robustness, it is im-
portant to consider service require-
ments for the next several years. 
The following service model illus-
trates the home services require-
ments anticipated in the year 2000. 

As shown in Table 1, telephony 
penetration will be 100%, with 8% 
of subscribers having a second line. 
Presumably, a TR-303 switch inter-
face will be used. In this model, 
concentration is not assumed. 
Video telephony will generally use 
1.5 Mb/s worth of bandwidth and 
will have a 10% penetration at a 
usage rate of 6 centum call seconds 
(CCS). 
From an entertainment perspec-

tive, it is anticipated there will be 
a standard offering of 77 analog 
channels. Digital channels will in-
corporate both YOD and interactive 
video with interactive video having 
a 25% penetration and a 25% peak 
usage. The average bandwidth re-
quired for each interactive channel 
will be 4 Mb/s. In addition to tele-
phony and video entertainment ser-
vices, high capacity business ser-

vices also will be provided to the 
home. A 1% penetration is assumed 
for Tl-based business services to 
the home. 

Table 2 breaks down the band-
width, channel allocation and other 
requirements that will be necessary 
in order to support the services 
highlighted in Table 1 (page 36), 
beginning with the telephony ser-
vices. It is expected that a 500-sub-
scriber node will be commonly used 
for telephony being supported over 
a 750 MHz video transport system. 
Based on the previous assumptions, 
the average subscriber will have 
1.08 DSOs (64 kb/s) to the home, for 
a total requirement of 540 DSOs 
per node. Video telephony, based on 
the take rates indicated in Table 1, 
will require approximately 200 
DSOs. Entertainment services will 
require 77 channels to support ana-
log services and four channels to 
support digital services. However, 
since each 750 MHz transmitter 
supports four nodes, a total of 16 
channels in the downstream direc-
tion is required. Ti business ser-
vices will require 120 DSOs to be 
dedicated to support the home busi-
ness requirements. 

In considering all these num-
bers, it is important to keep in 
mind that we are dealing with a 
750 MHz spectrum, from which 
there are 110 channels available to 
be used in the downstream path. 
Analog services will require 77 
channels, while 16 channels will be 
needed for digital services, and 
there is still the bandwidth needed 
for telephony, data and videocon-

ferencing services, which will re-
quire a total of 864 DSOs. The se-
lection of which RF modulation 
technology will be used is critical 
because a limited amount of spec-
trum remains to support these ser-
vices. 

Most current vendors of HFC 
technology support approximately 
60-120 DSOs in a 6 MHz band-
width, although ADC Telecommuni-
cations' Homeworx platform can 
support 224 DSOs in a 6 MHz band-
width using orthogonal frequency 
division multiplexing technology 
(OFDM). The 864 DSOs needed to 
support telephony, data and video 
conferencing services will require 
only four RF channels when an 
HFC architecture supporting 224 
DSOs is employed. An HFC archi-
tecture supporting only 60 DSOs 
will require four times as many 
channels and will ultimately exceed 
the available bandwidth in the 750 
MHz spectrum. A robust HFC tech-
nology supporting 224 DSOs will 
meet the total requirement of 97 
downstream channels while still 
maintaining 13 channels of excess 
capacity for unforeseen services. In 
addition, the precious upstream 
spectrum is preserved, using only 
24 MHz of the 5 to 42 MHz spec-
trum available. This leaves added 
spectrum to be utilized for addi-
tional services such as energy man-
agement and other technology-ori-
ented services. 

This is an exciting time for ser-
vice providers as well as con-
sumers. The explosion of the WWW 
and the Internet is creating a flur-
ry of excitement among consumers 
over new services being offered 
today as well as the promise of 
those coming soon. Service 
providers — from telcos to cable TV 
operators — are looking down the 
road at a myriad of brand new rev-
enue-generating services. The net-
work is going to happen. It is al-
ready happening. The infrastruc-
ture is in place and widely accessi-
ble through home personal comput-
ers and service offerings are in-
creasing daily. All that is needed 
now is for service providers to de-
ploy a robust HFC architecture 
that will support the great amounts 
of bandwidth all these new services 
to the home will require and the in-
formation superhighway will be 
driven home. CT 
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CABLE TELEPHONY 
By Bob Hutchinson, Cable Systems Architect, Hewlett-Pockord Home Products Division 

The cable modem system: 
Your solution to success 

he ever-changing interac-
tive technology industry is 
burgeoning. Every day 
companies are creating 

technologies that make our lives at 
home and at work more efficient, 
while rendering existing technologies 
obsolete. In this information age, con-
sumers are hungry to access, create 
and distribute information faster and 
better than ever before. Broadband 
network operators are now looking to 
cable modem technology to do just 
that for their subscribers. 

As the race for new technology 
continues, broadband network opera-
tors such as cable companies must 
ask themselves how emerging tech-
nologies can benefit their business 
and subscribers. Typically, the focus 
has been to provide the best in cable 
programming to consumers at a price 
point acceptable to consumers and 
profitable for the operators. The cable 
modem allows broadband network op-
erators to leverage existing infras-
tructures to provide additional, value-
added services to the home and office 
and generate revenue. 

There are several cable modem 
providers in the market that offer a 
variety of options to the cable opera-
tor, ranging from stand-alone unit 
sales of the hardware to a ready-to-
install, end-to-end cable modem solu-
tion. It is important, therefore, to un-
derstand what composes a successful 
cable modem solution. 

Cable modem: Fast forward 
The online services market is 

growing at an amazing rate each 
year. While the telephone dial-up 
modem has enabled consumers to do 
everything from work at home to 
communicate with PC users all over 
the world, the performance has been 
slow, the graphics limited and the 
phone bills high. 

Because of limited bandwidth, reg-
ular phone service has made trans-

mission of pictures and graphics 
time-consuming and costly. The cable 
modem system will give PCs access to 
enhanced interactive services at a 
much faster rate. In fact, the rate of 
transmission via the cable modem is 
thousands of times faster than the 
traditional modem, making the online 
environment more multidimensional, 
cost-effective and entertaining as well 
as more user-friendly. For instance, a 
graphic that may take more than 10 
minutes to download via a telephony-
based modem operating at 14.4 kb/s 
would take only 10 seconds by cable 
modem, operating as fast as 30 Mb/s. 

In addition to access to the stan-
dard online services, the cable opera-
tor may provide value-added features 
to its subscriber base via the cable 
modem, which increases demand and 
leverage cable's locally based pres-
ence. Content servers at the headend 
allow localized information services 
to be offered in which the subscriber 
accesses local restaurant listings, yel-
low pages, city maps, library data 
bases and government information. 
The cable operator also can provide 
its subscribers access to a wide area 
network (WAN) such as the Internet 
and enable private business-to-busi-
ness local area network (LAN) inter-
connections. 

Designed for ease-of-use, the cable 
modem solution enables a point-and-
click interface, making it simple for 
consumers to navigate online, receive 
electronic mail and faxes, explore the 
Internet, access electronic bulletin 
boards and participate in special in-
terest forums. 

According to research from 
Hewlett-Packard, PC users desire a 
functional industrial design that can 
be placed horizontally for "stackabili-
ty" — either under or above other 
computer peripheral equipment — or 
vertically (on its side) to minimize its 
footprint (the amount of desk space it 
uses). Overall, the cable modem solu-

tion provides information to con-
sumers faster and cheaper and en-
ables an easy-to-use forum for private 
communication from the home or 
business. 

End-to-end solution 
There are several elements crucial 

to the success of the end-to-end cable 
modem solution. Powerful servers 
and other computers, user-friendly 
software, and a partner with experi-
.ence in advanced data networks com-
prise the complete solution. With the 
right partner, cable operators tap 
into the power of broadband interac-
tive data services and leverage pre-
sent infrastructures to generate addi-
tional revenue. In addition, they can 
offer subscribers value-added service 
at the right price. 

Ideally, the cable operator selects a 
provider that can build a customized, 
ready-to-install, end-to-end cable 
modem solution that is reliable, cost-
effective, scaleable and easily man-
aged. In the first step of this process, 
the two companies develop a cus-
tomized business plan to create a fea-
sible, revenue-generating business. 
The cable operator and the cable 
modem system provider can design a 
solution by identifying existing inter-
active services and creating new ones 
that will interest the subscriber base. 
Based on the operator needs and 
level of investment, the provider will 
outline the hardware and software 
systems required from the headend to 
the home. Once the solution is de-
signed, the ideal provider may (if re-
quested) install the entire system, 
manage the data network, maintain 
it with field support as well as train 
the cable operators' staff in these du-
ties. 

In designing and managing the 
network, the provider and the cable 
operator must be aware of privacy 
and security issues relating to both 
the individual user and the network. 
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An interactive 
data solution 

The interactive data solution 
shown in the accompanying fig-
ure creates a sophisticated, 
communitywide interactive net-
work over an HFC plant. The 
cable modem connects the sub-
scriber's personal computer to 
the networked servers at the 
headend that provide the sub-
scriber with seamless access to 
a wide variety of interactive 
data services. 

The signal conversion system 
converts the RF data to stan-
dard link protocol (like Ether-
net or ATM) and then routes 
the data to its destination. 
Local content is prepared, 
housed and accessed on the con-
tent and staging server. The 
broadband Internet server pro-
vides the same services that are 
available on the Internet, but is 
for browsing local community 
information. The network man-
agement server manages the 
network and on-site systems. 
The subscriber management 
server interfaces the MSO's 
billing system with all the 
servers in the server complex. 
The security server provides 
user authentication and access 
to external online services and 
the Internet. 

Broadband interactive data system 

Online service providers 
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As consumers share information via 
public networks, the hybrid fiber/coax 
(HFC) network security becomes 

I in 

more important. Cable operators 
ust assure the privacy of its service 

and therefore work with a supplier 
experienced in designing data net-
work security. The provider must 
offer encryption that makes infiltrat-
ng security computationally so ex-
pensive and time-consuming to de-
code that the cost outweighs the 
value of the information extracted. 

The right business partner 

1
e1 A secured end-to-end cable modem 
system is an excellent source for an 
dditional revenue stream. The follow-
g outlines key considerations in se-
cting a partner that will customize a 

solution maximizing all benefits: 
• A provider with a proven track 

record in building, designing and 
delivering secure, reliable, high-speed 
data networks for large corporations, 
including knowledge of providing mea-
surement, computation and communi-
cations solutions. 
• A partner with the expertise to 

manage a complete solution including 
the business model, design solution, 
delivery, installation, field support, 
network management and system se-
curity. 
• A partner that offers a scaleable 

solution that can grow with the 
subscriber base. 
• A provider that offers hardware 

and software that are upgradable so 
as technology advances so can the ser-
vices the cable operator provides. 
• A partner that understands both 

the cable operator's and its consumers' 
needs and can provide educated guid-

ance from an established research 
base. 
• A partner that is committed to 

this industry for the long-term and 
will be available to address the cable 
operator's ongoing needs. 

With the right cable modem solu-
tion and partner, broadband network 
operators can manipulate modern 
technology to significantly increase 
their bottom line. In using existing in-
frastructures to create new revenue 
streams, the cost transferred to sub-
scribers is reasonable, while the bene-
fit of accessing interactive services via 
cable is high. The key to success, how-
ever, is taking advantage of experi-
enced providers that understand the 
business, can provide the best cus-
tomized business plans and the high-
est quality hardware and software. CT 
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CABLE TELEPHONY 
By George Lawton, West Coast Correspondent 

Videoconferencing 
for cable operators 

t first glance, videoconferencing seems like a 
natural fit for cable operators. After all, 
their primary business is delivering video to 
subscribers. However, there are limitations 

in the two-way capabilities of most cable plants. 
Since many operators are in the process of going 

through rebuilds, it makes sense for them to think 
about how to offer new services. The delivery of cus-
tomized point-to-point video streams could be a big 
business for any operator that can offer a cost-effective 
service. 

The primary economic argument for videoconferenc-
ing is that it saves travel time for business people. But 
that is just the tip of the iceberg for its applications. 
Video telephony is finding use today in remote surveil-
lance, video vending machines, medicine, education 
and even sex. 

Today, there are primarily two delivery mechanisms 
for wide area network (WAN) video. The first is over 
the standard switched telephone network. Room-sized 
videoconferencing systems for linking up entire rooms 
transmit video at speeds ranging from 384 kbit/s up to 
45 Mbit/s. 

The other delivery mechanism is through the Inter-
net. It is a bit more sporadic in its delivery of video 
but people report achieving throughputs of 1.5 Mbit/s 
across WAN links and good results with only a fraction 

"Video telephony is 
finding use today in 
remote surveillance, 
'deo vending machines, 
medicine, education 
and even sex " 

of that bandwidth. In addition, the Internet is more 
suited for multicasting videoconferences to a large au-
dience. 

Both of these delivery mechanisms could provide 
cable operators the opportunity to offer video telepho-
ny services. Since many operators are planning on 
rolling out telephony, a videoconferencing system 
could ride on top of it. Operators could even offer 
bandwidth on-demand for making those high-resolu-
tion calls. 

The same is true for Internet access. A number of 
operators have announced plans to offer high-speed In-
ternet access. Intel's latest modem is capable of deliv-
ering 27 Mbit/s shared downstream to customers, and 
96 kbit/s of dedicated upstream bandwidth. That is 
more than enough for video telephony. 

Designing for profits 
Although cable operators could roll out services 

using either of these delivery mechanisms, they stand 
to lose out on additional revenues unless the service is 
architected and priced accordingly. For example, many 
cable operators are considering rolling out flat rate In-
ternet services. That would enable customers to log on 
for an unlimited length of time for a flat $40 (or what-
ever) monthly fee. Such a scheme would enable cus-
tomers to create high-speed video links over the Inter-
net without spending an extra dime. 

The same is somewhat true for telephony-based 
videoconferencing systems as well. Customers could 
use an integrated services digital network (ISDN)-
based videoconferencing system over their cable-pro-
vided telephone service, just as they do today. Howev-
er, with this kind of scheme, cable operators will not 
make any incremental revenue off the video. 

Cable operators can add value to video by tailoring 
their networks to carry high bandwidth video streams 
to and from their customers' premises. For example, 
many switched telephony-based videoconferencing sys-
tems support variable speeds ranging from 64 kbit/s on 
up. In most schemes, the technology for delivering 
telephony over hybrid/fiber coax (HFC) dynamically al-
locates bandwidth for a given call. Consequently, cable 
operators could give businesses and consumers the 
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bandwidth they need when they need it, for a fraction 
of the cost they must now pay for fixed bandwidth 
from the telephone company. 
Down the road, cable operators may even roll out a 

dedicated videoconferencing service. They might in-
stall a video switch in the headend that could enable 
customers to call each other or connect to the switched 
telephone network or the Internet. However, this is 
unlikely unless a large number of consumers or busi-
nesses can be convinced to pay significantly more for 
the service. 

H.320 switched network 
Desktop videoconferencing systems are the fastest 

growing part of the videoconferencing market accord-
ing to Will Strauss, a consultant with Forward Con-
cepts in Tucson, AZ. There are now over a dozen dif-
ferent products and many of them use proprietary pro-
tocols for communicating. Consequently, unless you 
and your partner have the same system, they may not 
work together. 

That is starting to change as vendors realize the im-
portance of interoperability. For example, a year ago, 
Intel rolled out Proshare, a desktop videoconferencing 
product that operates over ISDN. However, sales have 
been slow in part because of the lack of ISDN as well 
as Proshare's incompatibility with other videoconfer-
encing systems. 

Intel recently announced support for H.320, a set of 
standards for videoconferencing. This will enable Intel 
systems to communicate with any one else that sup-
ports the standard. 

The International Telecommunications Union also is 
considering a variation of the H.320 standard for plain 
old telephone service (POTS) dubbed H.320 P. It will 
run on a standard V.34 modem at 28.8 kbit/s. Strauss 
said that the ITU has agreed on the audio but not yet 
the video portion of this standard. He noted, "It makes 
good sense to have some lower level entry into the 
market." 

All is not dead. PictureTel recently announced a 
new POTS-based system of its own. Some have report-
ed achieving 30 frames per second of video in a quar-
ter of a PC screen. At the heart of the new system is a 
compression algorithm developed by the company 
called SG4 that can achieve compression ratios of 
100:1 on the fly. Some have speculated that PictureTel 
may even try taking this to Geneva to get it standard-
ized for POTS videoconferencing. 

Videoconferencing standards 
The most important standard for the videoconfer-

encing industry is 11.320. It is an umbrella standard 
designed to create videoconferencing interoperability. 
It was developed by International Telecommunications 
Union Study Group 15 (formerly known as the CCITT). 
Although proprietary systems can give better perfor-
mance and quality, 11.320 makes different systems 
work together. 

The standards recommended by H.320 specify how 
two systems will communicate with each other by 
defining the protocols and procedures that will enable 
one vendor's videoconferencing unit to display video 
and play audio generated by another vendor's system. 
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11.320-compliant systems allow users to communicate 
with business partners all over the globe, without re-
quiring partners to use identical hardware or software. 

Such interoperability is crucial especially in a mar-
ket too small to support multiple proprietary stan-
dards. As long as the participating systems are H.320-
compliant, it should not matter what kind of hardware 
or software either party is using (although conference 
room systems may have to transmit at a lower sound 
and video quality to communicate with personal com-
puter-based systems). 

Proprietary systems, which only allow users to com-
municate with other systems from the same vendor, do 
not deliver that kind of universal communication. The 
H.320 standard was architected to support videocon-
ferencing over ISDN, calling for the constant bit rate, 
isochronous transmission and dedicated bandwidth 
ISDN provides. Conferences also can be held over two 
switched 56 kbit/sec or fractional Ti lines. 

The H.320 standard outlines all phases of the proce-
dure for establishing a videoconferencing call. Those 
phases include call setup and outband signaling, call 
setup of additional channels, mode initialization on an 
initial channel, establishment of common parameters, 
visual telephone communication, termination phase 
and call release. Further, H.320 carves out specific 
roles for existing standards — H.261, H.221, 11.230 
and H.242 — in the videoconferencing process. 

The core of the H.320 standard is the H.261 video 
compression recommendation, which presents the gen-
eral rules of communications for encoding and decod-
ing digital information. H.261 defines two resolutions: 
quarter common intermediate format (QCIF), a format 
used mainly in desktop and video phone applications, 
and common intermediate format (CIF), a format that 
is optional under H.261 and is used for room systems. 

CIF requires coder/decoders to transmit video at a 
rate of 30 frame/s, with 288 lines of luma pixels per 
frame, 352 luma pixels per line, 144 chroma lines per 
frame and 176 chroma pixels per line. This produces a 
lower picture quality than broadcast TV. With QCIF, 
the pixel and line numbers are both halved, resulting 
in an even lower resolution picture. 

H.221 handles communications framing by specify-
ing what information is in a bit stream so each codec 
can keep track of video frames. It describes the order 
in which the bits are woven together and lined up 
(multiplexed) before they are transmitted. It also de-
scribes how to label the bits of transmitted informa-
tion as either audio, visual or control data. 

H.230 specifies how commands between codecs are 
exchanged during a videoconferencing session. The two 
primary parts of H.230 are the definition of both con-
trol and indication signals for various functions, as 
well as a table that specifies when certain signals — 
such as audio looping or fast video updates — are 
mandatory or optional. The signaling standards also 
call for certain types of diagnostic and indication mes-
sages to be sent to the user. 

H.242 deals with call setup and disconnect. Like the 
modem handshake, it determines the method by which 
the two communicating codecs tell each other what ca-
pabilities they have so that both sides will indepen-
dently set themselves in the same modes. 11.242 in-
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Interactive TV: If you've got the vision, we've 

veryone likes to talk about 

interactive TV; but only a relatively 

few really appreciate everything that still has to 

go into it—from the standards to the 

infrastructure to the integration required 

to meet mass market price points. 
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INTER ACTIVITY 
By Stacey White, Assistant Product Manager, International DigiCable Markets, General Instrument 

Graphical user interfaces: 
Navigating the infobahn 
The following is adapted from the "1995 
National Cable Television Association 
Technical Papers." 

he graphical user interfaces 
(GUIs) being designed for 
consumer broadband TV de-
vices will play a crucial role 

in determining the success — or failure 
— of current and future services. These 
initial user interfaces will train viewers 
to navigate the wealth of programming 
and services available through new 
technology. An effective GUI will en-
courage viewers to use the services cur-
rently being offered and to be receptive 
toward future services. If the user inter-
face makes it difficult to use initial ser-
vices, the viewer may not be receptive 
toward new services. 

Couch potato mode 
As people spend more time manag-

ing work and home responsibilities, 
they have less to spend in front of the 
TV set. When viewers do turn it on, 
they expect to be entertained. They are 
in the relaxation — aka "couch potato" 
— mode. Television is meant to be easy, 
mindless. Despite hundreds of choices, 
GUIs should make locating something 
to watch effortless. The last thing the 
viewer expects to see is a DOS prompt 
on the TV screen. 

Choices, choices 
Think about the choices: Hundreds 

of channels of program offerings. The 
power to watch what you want at your 
convenience. Digital stereo audio and 
wide screen TV sets for home entertain-
ment theaters. Secondary audio pro-
gramming for multilingual households. 
Downloaded video games, CD-quality 
commercial-free music programming 
and home shopping all available at the 
press of a remote control button. 

The good news is that convergence of 
computer and broadband TV technolo-
gies provides viewers greater variety in 
TV programming and services. Viewers 
have more control over what they watch 
and how it is delivered. 

The not-so-good news is that the 
video tuning device that enables these 
choices is more sophisticated. Channel 
surfing is still possible but it no longer 
allows the viewer to maximize his or 
her viewing pleasure potential. The 
viewer must interact more frequently 
with the device, not only to find some-
thing to watch or select a service, but to 
modify the manner in which this pro-
gram or service is delivered. 

If the household is Spanish-speak-
ing, the device would display all GUI 
text in Spanish and to tune all Spanish-
language audio where available. If the 
viewer is the only Spanish-speaking 
member of a household, he would like 
to enable Spanish-language features 
during his viewing sessions only. 

Technology being developed enables 
these capabilities. There is little doubt 
that the viewer would want a few of 
them. The question is: Will the viewer 
use them? The graphical user interface 
is the key. The on-screen graphics will 
either empower viewers to take full ad-
vantage of everything the technology 
makes available or frustrate them so 
they will not appreciate the power of 
the technology. 

The challenge 
Graphical user interfaces on TV sets, 

VCRs, satellite receivers and cable ter-
minals will be challenged to entice 
viewers to relax in front of the TV set. 
Viewers will be inclined to spend more 
of their ever-decreasing spare time in 
front of the TV set if the technology, 
and the GUI that drives it, makes the 
experience fun and rewarding. Viewers 
will want to spend more disposable in-
come on TV programming and services 
— both now and in the future — if they 
feel the programming, the services and 
the power of the technology enhance 
their family's home entertainment expe-
rience. GUIs will play a crucial role in 
determining a viewer's feeling of satis-
faction and value. 

Graphical user interface systems 
being designed for consumer broadband 
video products will be a training ground 

for viewers. The assumption is that 
ever-increasing home computer sales or 
office or school computer use will pre-
pare viewers for new interactive ser-
vices or next-generation consumer 
broadband video equipment. This as-
sumption may not be completely accu-
rate. 

The level of confusion tolerated when 
operating a computer at home to recon-
cile one's finances, at school to finish 
one's term paper or at work to create a 
slide presentation, may not be tolerated 
when trying to operate the electronic 
program guide to determine what is on 
television. This low tolerance level could 
be especially evident when one has lim-
ited choice in the video equipment or 
services offered by the broadband net-
work service provider. 

Care must be taken to design GUI 
systems that train viewers to interact 
differently with their TV sets. A success-
fully designed GUI will entice the view-
er to use features and services that are 
complex without appearing to be. The 
learning curve should be shorter than 
that of learning how to operate most 
computer software. And over time, the 
viewer should not only feel confident 
navigating current service offerings but 
also comfortable enough to subscribe to 
new ones when offered. 

Potential revenue-generating capa-
bilities from new technology will depend 
on how comfortable viewers feel operat-
ing these initial systems. If the electron-
ic program guide is frustrating to work, 
viewers will not use it. They will not 
pay for the service and they could be 
disinclined to experiment further with 
other interactive services. If purchasing 
and watching a near-video-on-demand 
(NVOD) movie is complicated, viewers 
will not purchase many NVOD events. 
Furthermore, they will be less likely to 
experiment with video-on-demand 
(VOD) services when they become avail-
able. 

User's perspective design 
Designing a user interface from the 

user's point-of-view is easier said than 
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done but it is crucial in developing prod-
ucts that people can use intuitively. 
User-centered design means anticipat-
ing the user's expectations and ques-
tions and then using design to address 
them. Instead of relying on explicit user 
manual directions to explain the produc-
t's capabilities, the designer relies on the 
design of the product's user interface it-
self as a guide through procedures. 

This design approach tends to be 
complicated because the designer be-
comes too familiar with the product's 
features and capabilities. It is easy for 
the designer to momentarily forget that 
the user does not have the same prod-
uct knowledge. The designer must con-
stantly ask himself the following: "If I 
had never used this product, what 
would be my expectations of how it 
works? What are the design clues sug-
gesting I do? Based on the patterns I 
have used so far, what would the user 
expect to do?" 
A well-designed user interface does 

more than work with the current expec-
tations of the customer. A successful 
user interface coaxes the user into try-
ing unknown features. For example, 
most users would assume that an elec-
tronic program guide would tell what 
programs are on now and in the future 
and that the GUI would help navigate 
through the guide. Users may not be 
aware that the program guide would 
allow them to sort and display pro-
grams by themes. The graphical user 
interface should suggest that this possi-
bility exists and effortlessly guide the 
user through the steps. 

Enticing and guiding users through 
the unknown in a stress-free fashion 
are the most important objectives of 
any GUI. These are the paramount ob-
jectives of the graphical user interfaces 
being designed for consumer broadband 
TV devices. How well these products 
can do this today could determine how 
willing viewers will be to use services 
tomorrow. 

Testing, testing 
The development of intuitive GUI 

systems requires the early and continu-
ous involvement of users throughout 
the development cycle. While focus 
groups, surveys and mall intercepts can 
be informative, the only real way to de-
termine if a concept works is to test it 
on a typical user. 

Once the designer has an idea, a pro-
totype is developed and given to some-
one who represents the type of person 
who would use this product. This per-
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son should not be familiar with the 
product or the interface. The subject, 
alone in a room with the prototype and 
the person conducting the test, is asked 
to complete certain tasks, but is not as-
sisted in any way by the tester. The 
tester watches how the subject interacts 
with the prototype. Ideally the subject 
would be videotaped and the tapes 
made available for study throughout 
the design process. Upon test comple-
tion, the tester would interview the sub-
ject to determine why he approached 
tasks in that particular manner. The 
feedback from such testing tells the de-
signer what elements work and do not 

work and why. Videotape reviews allow 
the designer to learn helpful behavioral 
clues. This information is then incorpo-
rated into the design. 

This type of testing can be used to 
analyze the effectiveness of a concept 
implementation or screen composition or 
to choose between several implementa-
tion ideas. Unlike surveys and other 
types of market research, user testing 
sample size need not be large because 
the objective is to observe how the sub-
ject interacts with the design in order to 
improve it. One need not test 100 sub-
jects if the first 10 behave similarly. 
This is especially true if the sessions are 
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videotaped because the tapes provide 
firsthand information. Once the design 
is complete, user testing should be con-
ducted to determine if it is indeed easy 
to use. Feedback from testing can be in-
corporated into the design prior to re-
lease, or in the next release of products. 

Helpful help 
Even the most intuitive GUI system 

needs to provide help instructions. Not 
everyone approaches unknown tasks 
the same way. Some people take 
chances when they reach a point of un-
certainty, pressing buttons and dealing 
with the results. Others feel intimidat-
ed and will not proceed without seeking 
help first. Well-designed GUI systems 
accommodate both groups of users. 

Help can be categorized into two 
groups: general help and specialized 
help. General help describes basic navi-
gational and operational procedures. 
Specialized help is function-specific. 
While the basic navigational informa-
tion may sufficiently execute a specific 
function, this may not (for some reason) 
be apparent to the user. The risk-averse 
users must be able to access specialized 
help on a specific function and read that 
its execution is no different from other 

known functions. The GUI designer is 
free to implement these types of help — 
the only requirement being that they 
are easily accessible. 

Mistakes should not be fatal 
For those who are willing to take 

risks, mistakes cannot be traumatizing. 
Pressing the wrong key should not con-
fuse the user. Incorrect buttons are 
pushed and wrong choices are made, 
both intentionally and by mistake. 
Choice confirmation and the ability to 
return to a previous screen or exit the 
graphical user interface system entirely 
are ways to restore user control when a 
mistake occurs. 

Remote controls 
Less is more vs. more is better when 

it comes to remotes. There are many 
schools of thought on the number of but-
tons that should be on the remote con-
trol. Actually, the most important thing 
is the ease with which a user can locate 
the buttons. 

The feel of the remote control in one's 
hand also is important. Is the remote 
control big and awkward? Are the but-
tons big enough given their importance 
to the user interface? Are the most fre-

quently used buttons easily accessible? 
Are the labels easy to see in dim light? 

There are many, many styles and 
price ranges from which to choose. While 
price is a major factor in choosing a re-
mote control, cost savings gained from 
choosing an inexpensive but difficult-to-
use unit can be wiped out by the loss in 
service revenue because the remote con-
trol inhibits the user's access to services. 

Conclusion 
Broadband TV technology will pro-

vide viewers with more programming 
and service choices. Unfortunately, 
technological advances in other areas of 
life are leaving viewers less time and 
disposable income to spend on these 
new and exciting services. This increas-
es the importance of the graphical user 
interfaces currently being developed for 
consumer devices. 

GUI systems designed from the 
user's point of view instead of the de-
signer's point of view will be more suc-
cessful in empowering users in navigat-
ing the many choices made available to 
them. The more comfortable viewers 
feel navigating the infobahn today, the 
more likely they will be willing to access 
it tomorrow. CT 
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INTER ACTIVITY 
By Jeff Berenson, Senior CTI Consultant, Dialogic Corp. 

Customer service operations in 
an interactive TV environment 
N 

ew methods for communi-
cating mean new ways of 
doing business. As inter-
active TV (ITV) solutions 

are designed, piloted and deployed, 
solution providers must pay atten-
tion to several technological and 
human factors issues. These issues 
cover areas in technologies such as 
set-top box design, communications 
delivery systems, how a user will in-
teract with the multimedia commu-
nications device and how the cus-
tomer service function will be per-
formed. This article addresses an 
aspect of ITV solutions that is often 
overlooked: The technical design 
considerations that must be taken 
into account in order to provide the 
commercial and residential user 
with state-of-the-art customer ser-
vice operations. 

Multiple 
computing environments 

ITV systems are poised to deploy 
an array of exciting applications for 
the commercial and residential user. 
Applications such as distance learn-
ing, multi-user video conferencing, in-
teractive home shopping, video mes-
saging, movies-on-demand, team 
games and others, promise to make 
the 21st century one of the most ex-
hilarating for the user of such ser-
vices. It also will be the most chal-
lenging for the systems designers 
particularly with respect to the cus-
tomer service systems that must sup-
port this environment. 

System designers will need to take 
both technology and human factors 
issues into account. Issues like the 
amount of bandwidth required for the 
user interface device given a particu-

lar application will need to be evalu-
ated. At the same time, attention to 
how a user will interact with the sys-
tem will have to be addressed. If the 
user interface supports a TV remote 
control, the number of buttons 
pushed will be of major concern. Al-
ternatively, if the user interface sup-
ports voice commands, the verbs nec-
essary to run a particular application 
will have to be determined. All these 
technology questions can be an-
swered, but what about the human 
factor component of any system? 
What about the customer service 
function? 

As the industry continues on its 
rapid pace toward delivering "killer" 
applications, little thought has been 
given (until now) to the administra-
tion and customer service aspects of 
an operation. Administrative applica-

Figure 1: ITV must interface with several backend computing environments 
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tions such as service change orders 
and billing/payment information will 
combine with services such as "re-
plenishing the Internet access meter" 
as a key component of any deploy-
ment. Customer service offerings and 
accessibility of the ITV provider may 
well be the determining factors in the 
rapid acceptance of the technology for 
both the commercial and consumer 
user. Consider the following example. 
A typical consumer application 

scenario will consist of a user press-
ing some buttons on a remote that in-
structs the set-top box to (have the 
backend video server) go to the local 
department store's home page, navi-
gate to the men's tie selection and 
present video clips of the different of-
ferings that are on sale. From the re-
mote control, the user selects the 
item wanted, enters an authorization 
number, confirms an overnight ship-
ping address and ends the transac-
tion. Several days go by and nothing 
arrives. Who does the user call for 
service? The ITV provider? The store? 
The overnight shipping carrier? The 
credit card provider? How does the 
user begin to track the retail transac-
tion? 

As new applications are envisioned 
for an ITV environment, there must 
be a customer service component to 
those applications. Figure 1 shows 
how an ITV application must inter-
face with several backend computing 
environments. These environments 
provide services such as billing, order 
entry, video-operator, enterprise mes-
saging and manufacturing/shipping 
information. 

Some solutions could be simple. 
For example, with a national retailer, 
all information regarding ordering is 
passed directly into the supplier's 
computing environment. The retailer 
would then be 100% responsible for 
order processing, billing, shipping 
and all other functions including cus-
tomer service. Confirmation back to 
the end-user could display/print cus-
tomer service contact instructions. 
On another level, a solution could 

involve many more backend computer 
systems interactions. Consider a de-
ployed ITV system that will have to 
support local retailers (just as they do 
today for advertising insertions). In 
this case (see Figure 2 on page 58) 
the local ITV service provider would 
be the ordering, billing and provider 
of the customer service function. 

This would be done on a fee-based 

structure. Many different types of 
structures could be implemented. For 
example, a fee could be charged by 
the ITV provider based on the dollar 
amount per item sold. In another 
case, a flat or graduated fee based on 
the number of expected sales could be 
implemented to handle the ordering 
and billing component of an applica-
tion. Separate fees to the product/ser-
vice supplier could be assessed based 
on the number of customer service 
transactions involved. 

Tracking the transaction 
In an application where the ITV 

service provider is the first line of in-
teraction with the user either from an 
ordering/billing or customer service 
viewpoint, its representatives must 
be knowledgeable about the product 
and service offerings of the specific 
application. From a customer service 
perspective, an agent must be able to 
track each transaction regardless of 
the different backend systems uti-
lized in a particular application. 

As each new application is devel-
oped and deployed (either on a local, 
regional or national basis), transac-
tion tracking will take on a higher 
precedence. With today's state-of-the-
art integrated voice response sys-
tems, each keystroke and/or sub-
transaction is logged into a "call sta-
tus" or "transaction status" data base. 
When each step of the transaction is 
processed, update entries are made 
within the data base. If a user of the 
service requires human intervention, 
applications at the desktop provide 
the customer service agent with exact 
details about the caller and his/her 
interactive voice response (IVR) ses-
sion before the call is answered. 

This type of transactional logging 
will become even more essential with 
the deployment of ITV systems. Sys-
tem and application providers alike 
will have to provide the necessary 
"hooks" into a tracking data base sub-
system for detailed recording and 
analysis of ongoing events. As part of 
the "event logging" schema, each "set" 
of events will need to be assigned a 
unique tracking number or serial 
number. The serial number could 
then be used by customer service 
agents, system reporting facilities or 
trouble ticket operations as a key into 
the data base for gathering informa-
tion. 

Looking at authoring tools now ap-
pearing in the market (such as 
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Figure 2: .TV system supported by local retailers 
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adaptable. Without these capabilities, 
it will be cost-prohibitive to bring 
new applications online. 

SyBaffl's Intermedia system, Digital's 
Video Server product, Oracle's Media 
Server tool kit, and Hewlett-
Packard's Media Stream Server tech-
nology, we can see a developing in-
dustry. These tools give the "content" 
providers a defined access method to 
a powerful media and thus, to the 
end user. Equally important to bring-
ing new applications online cost-effec-
tively is the ability to integrate easily 
with backend data processing sys-
tems. These tools provide the hooks 
but it is up to the application design-
ers to use these interfaces for admin-
istrative and customer service func-
tions in conjunction with the main-
line application. 

In using a tool, ITV service 
provider base operating environments 
will need to track each transaction 
and how it relates to a user's request. 
This can be done using existing MIS 
data base technologies. The data pro-
cessing systems that run the video 
servers will need the ability to send 
application-specific information to 
other systems for processing. Config-
uration of such environments will 
need to be flexible, reliable and 

The customer service factor 
As new ITV applications become 

more varied and more complex, the 
backend data processing environment 
will have to "belly up to the bar" 
when it comes to customer service ca-
pabilities. If the user of the service is 
a commercial enterprise, the cus-
tomer service operation will take on 
an even more extensive meaning. 
This becomes especially true when 
businesses start relying on "the sys-
tem" for their day-to-day operations. 

"The cable plant 
..• will no longer be 
the bottleneck in 
providing true IT 

IlLcapabilities.' ill 

If we assume that a structure 
(wire plant, video servers, application 
backend systems) exists in an ITV de-
ployment, flexibility in adding or en-
hancing existing applications be-
comes essential. The customer service 
component is a key part of the appli-
cation. This means that if the end-to-
end environment (from both a tech-
nology and customer service perspec-
tive) is not extensible and flexible, it 
will become cost-prohibitive to add 
new applications. 

Finally, after 20+ years of rewiring 
and technology enhancements, the 
cable plant will no longer be the bot-
tleneck in providing true ITV capabil-
ities. The computing cycles are finally 
cost-effective and the application au-
thoring tools are coming online. What 
will really make the industry 
progress to the next level will be the 
ability for service providers to use 
their customer service operation as a 
distinguishing factor in this new en-
vironment. CI 

The author can be reached by e-mail 
at J.Berenson@Dicdogic.com or by 

  phone at (617) 933-1111. 
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MODULATOR 750 UHF 

The Model 750UHF Modulator is especially designed for single channel full 60 dBmV (120 dBµV) output from 
470 to 750 MHz no-compromise CATV professional service utilizing surface mount technology. 

SPECIFICATIONS 

PARAMETER 

VIDEO SECTION 

Input: C3F Neg 
Input Impedance 

Frequency Response 
Bandwidth 
Differential Gain 
Differential Phase 
Hum & Noise 

AUDIO SECTION 

Input: 50 Hz-15 KHz 
Impedance 

Frequency Response 
Frequency Tolerance, ±500 Hz 
Frequency Deviation 
Harmonic Distortion 
Preemphasis 

IF SECTION 

Video IF Level 

Audio IF Level 

Return Loss 
IF Frequency 

Video Carrier 
Audio Carrier 

Video-Sound Spacing 
Vestigial Sideband Width 

RF SECTION 

Output Frequency 
Frequency Tolerance 
Output Level 

adjustable 
Output Impedance 

Spurious Output 
470-750 MHz 
@+60 dBmV/+120 dBµV 
Output Level 

Return Loss 
Frequency Response 

MECHANICAL AND POWER 

Dimensions 
Weight 
Power 
Operating Temperature 

I I 
I 
• I 

CADCO 

SYSTEM M/N 

NTSC 
75 ohms 
unbalanced 
±0.5 dB 
4.2 MHz 
2% max 
2 degree max 
-60 dB 

o dBm (.8V) 
600 ohms 
balanced 
±1.0 dB 
4.5 MHz 
±25 KHz 
1% max 
751..ts 

+37 dBmV 
+97 dBi.tV 
+22 dBmV 
+82 dBe 
>14 dB 

45.75 MHz 
41.25 MHz 
+4.5 MHz 
0.75 MHz 

470-750 MHz 
±2 KHz 
+60 dBmV max 
+120 dBj.tV 
75 ohms 
unbalanced 
<-60 dBc 

>14 dB 
<2 dB 

SYSTEM BIG 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.0 MHz 
9% max 
2, -ree 

L 

5.5 I, 

1% max 
50j.ts 

+37 dBmV 
+97 dBµV 
+27 dBmV 
+87 dE4tV 
>14 dB 

38.9 MHz 
33.4 MHz 
+5.5 MHz 
0.75 MHz 

7S0 

SYSTEM D/K 
China* 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.0 e Illz 
2°/, 

4 dBri 
+d7 d131.1\./ 
+27 dBmV 
+87 dBp.V 
>14 dB 

38.0 MHz 
31.5 MHz 
+6.5 MHz 
0.75 MHz 

Metz i:tr, 

SYSTEM I 

PAL 
75 ohms 
unbalanced 
±0.5 dB 
5.5 MHz 
2% max 
2 degree max 
-60 dB 

/ 0/1/ 

'mV 
-97 dIDF.V 
+27 dBmV 
+87 dBe 
>14 dB 

38.9 MHz 
32.9 MHz 
+6.0 MHz 
1.25 MHz 

moouLaron 

Standard 19" (48.26 cm) Rack Mount, 1.75" (4.44 cm) High & 14" (35.56 cm) Deep 
8 Pounds (3.6 kg) 
115/240 VAC 50/60 Hz 30 Watts 
40° F to 110° F 

BROADBAND COMMUNICATIONS 

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

Reader Service Number 40 
214-271-3651 



INTER ACTIVITY  
By Rick Cavanaugh, HFC-2000 Broadband Access System Offer Manager for MSO Markets, AT&T Network Systems, 

Gordon Bechtel, Member, Technical Staff, AT&T Bell Laboratories, and Curtis SiIler, Distinguished Member, Technical Staff, AT&T Bell Laboratories 

Telephony, interactivity 
and the upstream spectrum 

ost multiple system opera-
tors are currently in the 
process of modernizing 
their systems with hybrid 

fiber/coax (HFC) networks to begin of-
fering a suite of new services — like 
telephony, video-on-demand (VOD) 
and Internet access — in order to cap-
italize on the promise of increased 
subscriber bases and revenues. To 
reap the benefit of these new services, 
however, the MSO must first find a 
way to manage a precious and scarce 
resource, the upstream spectrum. 

The problem is the upstream and 
downstream HFC spectrum are un-
equal. In the past, this was acceptable 
because analog TV signals are very 
unidirectional (or asymmetrical). 
However, new services are more sym-
metrical. Some are characterized as 
even having as much — or more — in-
formation upstream as downstream. 

Because the amount of upstream 
spectrum available for these new ser-
vices is limited, managing it has be-
come a priority for most MSOs today. 
In addition, the upstream spectrum is 

challenged with a great deal of 
ingress noise (relatively low frequency 
ambient noise picked up by the coaxi-
al plant) further reducing usable 
bandwidth and complicating matters 
more. 

New services, demands 
Modern HFC plants provide enough 

spectrum downstream to deliver new 
services such as VOD, telephony and 
data. However, the MSO should un-
derstand what demands these services 
will place on the upstream spectrum 

111111W 
Networking solution at the point of convergence 
The broadband access system 
shown in the accompanying figure 
is an integrated HFC network with 
a star-bus topology that uses a sin-
gle coaxial service cable to carry 
both broadband multimedia ser-
vices and narrowband telephony 
services to subscribers. This net-
work has three primary compo-
nents: 
• The host digital terminal 

(HDT) is located in the headend 
and provides a TR303 interface to 
the digital switch. The HDT in-
cludes RF distribution shelves that 
modulate digital telephony and 
data signals onto RF carriers. Fi-
nally, optical distribution shelves 
combine all telephony, analog 
broadcast and digital video signals, 
and distribute them via fiber to 
multiple fiber nodes forming the 
fiber star topology of this network. 
• Fiber nodes are installed in 

neighborhood serving areas and re-
ceive the optical signals transmit-
ted from the HDT. The fiber nodes 
convert the downstream optical sig-
nals to electrical signals for trans-
mission over multiple coax trunks. 
The fiber node also accommodates 
the upstream signal required for 

Broadband access system 

Host digital 
terminal 

e 

Strand-mount 
fiber node 

Network 
interface unit 

Video 
home terminal 

Network interface unit 

I , , 

Single 
family 

residence 

_4_ Multiple 
dwelling unit 

Small/medium 
business 

Network interface unit AIM 
full implementation of symmetric 
services. 
• Network interface units (NIUs) 

consist of a flexible family of termi-
nals that split out the telephony 
and video signals and transmit 
them within the home, apartment 
building or business utilizing con-
ventional premises wiring. Twisted-
pairs handle narrowband services 
like plain old telephone service 
(POTS) and ISDN. Coaxial cable 

connects the NIUs with broadband 
equipment such as TV sets or home 
terminals. The NIUs also collect 
and transmit upstream signals to 
the HDT. 

In addition to fiber facilities al-
ready in place, the system may use 
existing twisted-pair in the home 
for narrowband services, existing 
coaxial cable, amplifiers, headend 
optics, fiber nodes and power sup-
plies for service to the subscriber. 
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as it prepares to integrate them into 
the network. 

The upstream traffic for VOD, for 
example, is characterized by small 
bursts of data as the subscriber inter-
acts with the system via a remote con-
trol. Because only short button pushes 
to fast forward or pause need to be 
transmitted upstream, very little 
bandwidth is required. Yet these but-
ton pushes need to be transmitted 
with very little delay so that the sub-
scriber sees the desired reaction with-
in an acceptable period of time. There-
fore, the upstream channel must have 
a mechanism for delivering bursty, 
delay-sensitive traffic in an efficient 
manner. 

Transmission of data services for 
applications like work-at-home, Inter-
net access or e-mail is packet-based 
and bursty, as well. In contrast to 
VOD, these bursts are not as delay-
sensitive. These services often contain 
large amounts of information and re-
quire a bursty, high-rate transmission 
mechanism. Telephony services, on 
the other hand, require transmission 
at a constant bit rate. When a tele-
phone goes off-hook, the network 
needs to allocate a dedicated 64 kb/s 
channel in both directions. 

Regardless of which service a MSO 
is providing to its subscribers, latency 
will become a critical issue. For exam-
ple, with VOD applications it is very 
important that the button pushed by 
the subscriber — to pause, rewind or 
initiate playback — is quickly sent to 
the server so that the response is 
much like a VCR in the home. Latency 
is an important consideration for tele-
phony, as well, since too much latency 
will result in echoes during a conver-
sation. The latency factor is probably 
least critical with data services since 
small delays in transferring files are 
acceptable provided that the total 
transfer is completed quickly. 

Coaxial integration of services 
Today, different services occupy 

their own spectral channels and coex-
ist as spectral "neighbors." Although 
coaxial integration is the first and 
most natural step for incorporating 
them, there are issues involved with 
placing too many services in the same 
coaxial spectrum. For example, there 
is a proliferation of modems in use 
today with various spectral roll-offs 
and spurious emission that may re-
quire guard bands of various sizes so 
as not to impact their neighbors. 

If all the different modems from dif-
ferent vendors are to operate in the 
same spectrum, certain guidelines 
need to be defined in the short term 
when services are still spectral neigh-
bors. Unless rules (and eventually 
standards) are established, the lack of 
interoperability of all this various 
equipment will restrict MSOs from uti-
lizing the spectrum to its full potential. 

In terms of managing spectrum, the 
MSO allocates separate blocks within 
the upstream spectrum (5-30 MHz or 
5-40 MHz) to each individual service. 
Unfortunately, that available spectrum 
is a finite resource. If an MSO experi-
ences success in one service area, it 
may quickly reach a point where it has 
no upstream spectrum available for 
new services. Customers want a new 
service but can't get it. How does the 
MSO avoid missing out on customers 
— and revenue? 

There are two HFC plant measures 
the MSO can pursue today that will in-
crease the upstream spectrum. First, 
using the scenario where a fiber node 
serving 600 homes passed has reached 
capacity, the MSO can push fiber fur-
ther into the serving area to the 300-
homes-passed point. With separate 
fiber nodes, the two 5-30 or 5-40 MHz 
upstream signals are routed over two 
separate upstream paths to the head-
end. By doubling the number of fibers 
nodes, the MSO also doubles the 
amount of spectrum available while 
keeping constant the number of homes 
passed. 

A second alternative for a fiber node 
that has reached capacity is the use of 
block converters. Assuming a fiber 
node serves two coaxial cable legs with 
each serving 300 homes passed, the 
MSO can take both coaxial legs and 
block convert them to different fre-
quency blocks over an upstream broad-
band laser. By doing so, two separate 
pools of upstream bandwidth are now 
available to the MSO. 

Block converting doubles the up-
stream capacity of the system and 
works with existing equipment, mak-
ing it a cost-effective alternative for 
the MSO. However, if the MSO is suc-
cessful in offering new services to its 
subscribers, there will be a point when 
even these measures are not enough. 
Integration of all services onto one 
modem is the only way a MSO can 
truly optimize its scarce resource and 
remain competitive in the long run. 

Spectral integration 
The day is quickly approaching 

when the upstream needs of tele-
phone, data and entertainment ser-
vices will be integrated into the same 
upstream spectrum. For those pos-
sessing this ability, it could mean a 
distinct marketplace advantage. 

For example, one broadband access 
system available (see sidebar), pro-
vides functionality in flexible ways so 
that the MSO can begin combining 
telephony with television in a smooth 
and cost-effective manner. The modu-
larity of the system allows the MSO 

by CabIePrep 
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to upgrade its network based on its 
own needs and growth projections 
without committing up front to a full 
array of possible services. The system 
successfully integrates any data (e.g., 
ISDN) or other service that termi-
nates on a SLC channel unit, along 
with telephony. 

Also envisioned for the future is a 
flexible access protocol (FAP) to ac-
commodate the provision of different 
traffic types over a HFC network. 
When FAP is incorporated into the 
system not only will it be able to pro-
vide connection-oriented services (e.g., 
a phone call), it also will support con-
« nectionless services like cable LANs. 

There are a variety of services 
that can be supported within the 
same spectrum. The complete inte-
gration characteristics of FAP will 
enable MSOs to utilize the maximum 
potential of their available spectrum. 
By making the most efficient use of 
this bandwidth, an MSO can then 
maximize its revenue for a given 
piece of spectrum. On the other 
hand, if an MSO doesn't embrace a 
multiple services protocol like FAP, 
it most likely will be faced with up-
grading its cable plant before it 

would have had to otherwise. 
FAP divides time into two parts in 

the upstream direction — one dedi-
cated to constant bit rate services like 
telephony and one dedicated to vari-
able bit rate services like VOD and 
data traffic. The boundary between 
the two regions is flexible and can be 
adjusted dynamically over time. 
When an MSO experiences an in-
crease in phone calls, for example, 
the portion allocated to telephony can 
borrow from the portion allocated to 
handling bursty data traffic with the 
sum of the two remaining constant. If 
data transmissions are on the in-
crease, this same scenario happens in 
reverse — effectively integrating con-
stant and bursty traffic patterns. 
Within the two types of bursty up-
stream traffic (video and data), multi-
ple access time slots are provisioned 
to handle traffic. Small bursts can 
jump on at any time. Meanwhile, a 
mechanism is in place to reserve time 
slots for rapid transfers of large files. 

The benefit of FAP to the MSO is 
that once all these services are rolled 
into one piece of the spectrum, they 
can be managed much more efficient-
ly. In today's environment of segre-

gated services, if one service (like 
data) gets busy while another (like 
telephony) is slow, the MSO will have 
underutilized spectrum. Unfortunate-
ly, reprovisioning that space to the 
busy service is difficult. The end re-
sult is that the MSO loses an oppor-
tunity for increased revenues. With 
FAP, the MSO has the flexibility to 
change allocations to match the cur-
rent traffic trends on the plant — and 
ultimately, generate more revenues. 
Furthermore, services can be provid-
ed more cost-effectively since only a 
single modem at the premises (com-
pared to multiple modems) is re-
quired for a suite of services. 

There is no question that tradition-
al single-service providers will even-
tually compete against each other for 
telephone and interactive multimedia 
services. Since existing telephone and 
cable TV networks offer special ad-
vantages that the other lacks, MSOs 
who successfully bring these diverse 
technologies together with state-of-
the-art integrated systems are likely 
to profit most. The upstream spec-
trum may be scarce, but it still offers 
a wealth of opportunity to those who 
use it effectively. CT 
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TESTS AND MEASUREMENTS  
By Michael Holland, President, Holland Electronics Corp. 

Determining test 
system accuracy in 
measuring 1 GHz passives 

he new generation of 1 
GHz passives has re-
newed and magnified the 
cable industry's long-

standing problem of setting more 
accurate test standards for passive 
products. As the frequency of oper-
ation has gone up to 1 GHz, the ac-
curacy of the same equipment and 
adapters used previously to 600 
MHz has gone down. The combina-
tion of these lower equipment accu-
racies, with some passive parame-
ters being lowered to barely accept-
able levels, has created the need to 
examine our testing methods and 
improve their performance. 

The primary requirement of the 
new 1 GHz taps, splitters and di-
rectional couplers has been to pro-
vide a lower and flatter insertion 
loss over the entire frequency 
range. Optimizing this parameter 
makes a lot of sense in that cable 
loss and tilt become a critical factor 
in higher frequency systems. With 
the present passive technology, 
these lower losses can only be ac-
complished at the expense of other 

Figure 1: Splitter terminations 
Splitter with 30 dB termination 

Return loss 
18 dB±1 dB 

30 dB 

Return loss 
18 dB j 0.368 

Splitter with 40 dB termination 

specifications being loosened. For 
example, the typical 25-30 dB port-
to-port isolation spec for a high-
quality 600 MHz splitter has been 
reduced to 18-25 dB for 1 GHz 
products. Acceptable return loss 
(RL) specs also were dropped from 
a typical range of 22-28 dB to 16-22 
dB for similar reasons. 

These spec trade-offs for lower 
insertion losses are wise, but have 
unfortunately resulted in the re-
moval of the buffer between typical 
specs and the absolute minimum 
levels the industry has required for 
present and future technologies. 

These future min-
imum require-
ments for return 
loss and isolation 
have not been 
fully addressed in 
the past because 
there was always 
a large enough 
buffer between 
actual perfor-
mance and what 
was perceived as 
the bare mini-
mum. As we now 
get near the bot-
tom on some 
specs, pressure 
has been renewed 

Typical measurement uncertainty 

Standard sweep generator 
(similar to Wayetek 1801) 

Insertion 
loss 
0.5 

Return 
loss 
10 • 

Scalar analyzer 
(transmission/reflection using 
a broadband detector) 

0.5 6 

Scalar analyzer with one-port test 0.3 3-6 
(with tracking tuner/detector, 
similar to HP 8711)  

Vector network analyzer, one-port test 0.25 
(similar to HP 8752) 

3 

Vector network analyzer, two-port test 
(similar to HP 8753) 

0.08 1 

on the test engineer to accurately 
measure parameters such as inser-
tion losses to within 0.2 dB at 1 
GHz and return losses to within 1-2 
dB on an 18 dB product. To make 
matters even worse, the connectors 
and terminations formerly used to 
test products at 600 MHz also ex-
hibit more mismatching at the 
higher frequencies when we are in 
fact demanding even greater accu-
racy due to the loss of the former 
buffer in our specs. 

This article will briefly mention 
the general accuracy levels of cur-
rently used test equipment and ex-
plain the errors caused by poor 
matching and phase differences of 
the termination, adapters, detector 
and bridge. The test system's over-
all accuracy is equally dependent 
upon the precision of these connec-
tors, adapters and terminations as 
the analyzer itself. Even the best 
analyzer can have its accuracy de-
graded by low return loss acces-
sories. 

If the cable industry's minimum 
return loss is 16 dB and the pas-
sive to be measured is specified at 
and reads 18 dB, then it is clear 
that only a 2 dB maximum RL 
error on the test system can be tol-
erated. It will be shown later that 
only the highest level of analyzer 
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and the best adapters can assure 
this accuracy. 

If we cannot get this accuracy at 
the new 1 GHz range with present 
test systems, we must either lower 
our requirements to allow for 
greater equipment variance or up-
grade our equipment and adapters 
to perform within specifications. 
Since we do not wish to lower sys-
tem performance by degrading prod-
uct specs further, the only choices 
are to either understand the accura-
cy level of our own test system or 
upgrade the equipment. 

Test equipment and accuracies 
There are basically five types of 

test setups used in the CATV in-
dustry to measure passive device 
insertion loss and return loss. It is 
important to understand the capa-
bilities of each. The fact that they 
specify operation above 1 GHz is 
not a guarantee that they will be 
able to perform to the new strin-
gent requirements. 

The tolerances in the accompa-
nying table show the typical mea-
surement uncertainty in each type 
of analyzer calculated on a typical 
tap with a 1 dB insertion loss and 
an 18 dB return loss. Even though 
this article will not go into the cal-
culations used to determine the 
error values, it is important to 
mention the theory behind those 
calculations. 

Factors affecting analyzer accu-
racy include: 

1) Standard sweep systems (typi-
cal price: $5,000-$10,000). Errors 
arise mainly from: 
• Noncompensated cables — the 

cable lengths, connectors and 
impedance play a major part in the 
sweep's accuracy. 
• Low RL detector (20 dB typi-

cal). A return loss of 20 dB facing 
an 18 dB RL device may produce 
insertion loss errors of 0.3 dB. 
• Noncorrection for load, detec-

tor and bridge phase difference. 
• Uses a separate bridge for RL 

measurements. RL and phase error 
of the bridge can be a factor. 

2) Scalar analyzers ($10,000). 
Errors in insertion loss arise from 
low detector return loss (as in the 
sweep system). Return loss im-
provement is made from the scalar 
analyzer's ability to compensate for 
cable's impedance, length and con-

Figure 2: Apparent tap insertion loss 
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Top: 1 dB insertion loss 
18 dB return loss 

Apparent top insertion loss: 1 dB ± 0.2 dB 

Adopter: 
24 dB return loss 

nectors. Usually the scalar analyz-
ers also have higher accuracy over 
the traditional analog sweep sys-
tems due to their digital processing 
and compensating circuits. The 
scalar analyzer uses a separate 
bridge. Phase and RL have some ef-
fect. The passive's termination 
phase and RL can be a factor. 

3) Scalar analyzers with tuned 
detectors ($10,000). This type of an-
alyzer is similar to the scalar previ-
ously mentioned but further im-
proves performance by improving 
the noise floor of the detector using 
tuned swept input circuits. This 
tuned input makes synchronous de-
tection possible and provides vector 
correction of the built-in bridge. 

4) Vector analyzer with transmis-
sion I reflection with one-port test 
capability ($20,000). This type of 
analyzer improves over the scalar 
type in measuring vector S parame-
ters. It corrects for errors by detect-
ing the phase of the devices under 
test. It does not correct for phase 
and load match of the load termina-
tion. 

5) Vector analyzer with transmis-
sion I reflection with two-port test 
capability ($35,000+). This analyzer 
has the added feature of not requir-
ing a load or bridge to measure re-
turn loss. The analyzer looks into 
both ports of a passive simultane-
ously and corrects for its own de-
tector and loading errors from re-
flections. 

The test equipment you buy will 
usually come with special test con-
nectors and calibration kit with 
precision loads and adapters. In the 
case of taps, a high return loss pin-
to-N or pin-to-F connector is needed 
to interface with the analyzer ca-
bles. This adapter is not compen-
sated for by the analyzer's calibra-

tion kit and can be the limiting fac-
tor that will determine your overall 
accuracy. 

Effects on accuracy 
First, let's look at the effects of 

connectors, adapters and termina-
tions on test accuracy It should be 
noted again that all the analyzers 
mentioned perform well at lower 
frequencies where the RL of the ter-
minations and adapters are high. 
Unfortunately, as operating fre-
quencies have risen, the return loss 
of the connectors and terminations 
have dropped, making the test sys-
tem's inability to compensate a fac-
tor in the overall test system effec-
tiveness. 

As the RL of the adapter comes 
closer to that of the passive under 
test, the error effects become 
greater. This is especially true if 
the insertion loss is very low. If a 
typical sweep system/RL bridge was 
used to measure a 1 GHz two-way 
splitter, the standard adapters, 45 
dB directivity RL bridge and stan-
dard terminators could produce a 
visible ripple or error variance of up 
to 9 dB for an 18 dB RL passive. 
When measuring taps, the use of 

the pin-to-N adapter over the pin-
to-F can provide higher return loss 
accuracies of approximately 1.5 dB. 
This higher accuracy using the N 
connector system is not usually 
available in that most test systems 
are set up with precision F cables 
and calibrations for splitter testing. 
Now let's look at the effects of 

termination on passive input RL 
measurements 
A standard terminator may have 

a RL at 1 GHz of less than 30 dB 
where a precision test terminator 
might reach 40-50 dB. In that the 
load match is reflected to the input 
of the passive, a low RL load can 
cause large errors in the input RL 
measurement. The following will 
show the possible errors using a 30 
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BACK TO BASICS 
By Doug hut, Technical Trainer, Viacom Cable 

Pole climbing training safety 

Y 
ou have just hired a brand new extremely moti-
vated installer. He's a fairly young guy, recently 
married with a child on the way. He has no expe-
rience but that's OK. Employees with his level of 

enthusiasm and desire are few and far between. Your boss 
just met him and thinks he's great so the rest is cake, right? 

Monday he will go through orienta-
tion, Tuesday he will be issued all of his 
equipment (tools, climbing gear, etc.) 
and Wednesday you will personally 
take him out to get his feet wet climb-
ing poles. You have done it this way a 
hundred times before and it works 
great! As the saying goes, "If the sys-
tem ain't broke, don't try to fix it." 
On Wednesday, you and your Won-

derboy get in the truck and go find the 
closest bare pole to the office. After 
demonstrating your climbing prowess, 
achieved over 10 years of experience, 
it's his turn. The first day you take it 
easy — 10 feet max. Wonderboy looks 
pretty good. A little shaky on his tech-
nique, but what can you expect on the 
first day. 

So, feeling positive about the 
progress made, you both head back to 
the office. Once there, some time is 
spent reviewing the video climbing tape and discussing all 
areas of concern. 

Wonderboy admits that he was really nervous but in true 
grit fashion he states, "I just have to concentrate on good 
climbing techniques and not think about the height. Tomor-
row, I want to go all the way." 

The next day Wonderboy pushes you to let him go past the 
10-foot mark. You just smile and say, "Sorry, not today. I 
want to make sure your technique is impeccable. Tomorrow." 
On your way to work the next morning, you think about 

how quickly this new guy is going to get up to full speed. 
You'll have the install backlog in shape in no time. During 
your morning cup of coffee you catch a glimpse of the new kid 
inspecting his climbing gear and talking a little nervously 
with the old pros. 

George, a senior tech, begins telling one of his war stories, 
"Hell, when I first learned to climb all they did was throw 
you a pair of gaffs and point. I was lucky. I only fell once from 
about 10 feet. Got a nice big creosote splinter in my arm — 
right here. See the scar. Some of my friends back then 
weren't so lucky you know. Why ..." 

You cut him off, saying, "OK, let's travel out of the 19th 
century and back into the 20th century where you, George, 
have been in a bucket truck for so long you wouldn't know a 
pair of gaffs from ice picks." 

Everyone chuckles, including the new guy and both of you 
head out the door. 

Once at the chosen pole, you go through all the standard 
safety procedures and practices. You can see he is anxious to 
tackle his objective. It reminds you of the emotional 
adrenaline rush that comes with that first trip to the top of 
the pole. After some preliminary practice, Wonderboy heads 
for the strand. The first 10 feet are perfect. At 15 feet he loses 

his concentration and rhythm just a 
bit. 

You offer him encouragement by 
hollering, "You look great! Concentrate 
on that 30° angle and you'll be there 
before you know it!" Two steps later 
you notice one foot begins to shake. 
With his next step he hits a small 
crack — not enough to make him slip if 
he keeps the proper angle. But he does-
n't! In a panic he pulls himself against 
the pole and down he comes. It hap-
pens so quickly. As he slams against 
the ground you see a splintered bone 
protrude from his leg. With your heart 
attempting to exit your chest, you run 
over to him and notice his back is 
severely contorted. You provide what 
first-aid you can until paramedics ar-
m rive. 
e Devastated, sick, remorseful, e 
angry, upset. How do you live with 

these feelings? You see, Jimmy ('Wonderboy's real name) is 
now paralyzed from the waist down. At the hospital, his preg-
nant wife just looks at you with tears in her eyes. She doesn't 
say anything. She doesn't need to. Why did this happen? 
What did you do wrong? That is what you, she and everyone 
else will be asking for a long time to come. 

Could this happen? 
Perhaps this story has never occurred in the exact way I 

just described. But believe me, in one form or another, it has 
happened — or is waiting to happen — at every cable system 
operating today. As a technical trainer, one of my responsibil-
ities is to train, certify and recertify over 200 employees per 
year to safely climb utility poles. Having been too close on too 
many occasions to the Wonderboy scenario, I decided to de-
velop something that would help alleviate the danger of 
training technical employees to climb. 

What you'll need 
Following is a step-by-step description of an inexpensive 

method and device that should substantially reduce the pos-
sibility of injury during new-hire climbing training. In addi-
tion, if you live in a litigious state such as I do, it may save 
your company a wheelbarrel full of money. 

The first area of concern in the previous story is the use of 
system poles for training purposes. The telephone and elec-
tric companies frown heavily upon this practice. It takes very 
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little space and money to set up your own climbing area. A 
12- x 30-foot area (or roughly three side-by-side parking 
spaces) should allow ample room for two poles, strand and 
downg-uys. Class 3 or 4, 30- to 35-foot Douglas fir untreated 
poles can be purchased for less than $200 each. Shipping 
costs will vary depending on location. If you do not have a 
truck equipped to set poles and anchors, there are plenty of 
contractors who do. (A strong relationship with the utility 
companies can come in handy in this situation.) Once poles 
are in place, add a few cubic yards of sand and you're in busi-
ness. Regardless of your particular resources, costs should 
not exceed $1,500 and in some cases can be far less. 

Once you have established a safe climbing area, it is time 
to install a safety harness. This harness will protect the new 
climber from serious injury in the event of a slip or fall. It 
also is an excellent confidence builder. 
I want to emphasize that this device is not used during the 

final pole climbing certification process. Obviously, the em-
ployee will not have the luxury of a fall arrest system in the 
field. Its primary use is to overcome the initial fear encoun-
tered by the new climber during his/her first trips up the 
pole. It also does wonders for the trainer's nerves. 

In order to accurately utilize and install the safety har-
ness, you will first need to become familiar with rock climb-
ing apparatuses and procedures. (Any good outdoor retail 
chain can accommodate your needs.) You will then need to 
purchase the following equipment: 
• 100 feet of static rope (80 cents/foot) 
• Four steel locking biners ($20 each) 
• One belay harness ($40) 
• One belay device ($14.75) 
• One rear attachment body harness ($205) 
• 30 feet of tubular webbed slings (45 cents/foot) 

The approximate total for this equipment is $433.25 + tax. 

Definitions 
Let's quickly define some of the pole climbing terms you'll 

probably run into. 
• Tubular webbed slings: Part of support mechanism be-

tween groundperson and anchor. (It is necessary only when 
climber is substantially heavier than the ground person.) 
• Static rope: Support rope for pole climber. 
• Steel locking biners: Support clips for rope attachments 

to pole, groundperson and climber. 
• Belay harness: Groundperson's body harness. 
• Body harness: Pole climber's body harness with rope at-

tachment in back 

Once you have purchased and familiarized yourself with 
the proper use of this equipment, it's time to install it. (Note: 
I had absolutely no rock climbing experience upon beginning 
this project. It took approximately three hours to become fa-
miliar with the proper use of all equipment involved.) 

1) Start by framing the pole 4 to 5 feet above the strand. 
Make sure to use an all-thread bolt with thimble eyes on both 
sides of the pole. (This will allow for climbing all sides of the 
pole without the rope wrapping around the pole.) It is recom-
mended the framing bolt be perpendicular to the strand. 

2) Next, clip a steel locking biner onto one of the thimble 
eyes and feed the static rope through it. Both ends of the rope 
should have a minimum of six feet of coil on the ground. You 
will need this in order to tie the appropriate knots. 

3) Now attach one end of the rope to the steel locking 

biner on the climber's rear attachment body harness. (A fig-
ure-eight climber's knot is recommended.) Attach other end of 
rope to the groundperson's belay harness — via the belay de-
vice and steel biner. 

The groundperson is known as the belayer. It is essential 
that this person be properly trained. Again, any outdoor re-
tail store should be able to direct you to the proper training 
facility. Quite often it will provide this service. 

So how does it work? Well, when I initially installed this 
safety feature, I asked a rock climbing trainer to help me 
demonstrate its use. He is six inches shorter and 40 pounds 
lighter than I. With him as the groundperson (belayer), I as-
cended the pole to a height of 20 feet and, without warning, 
stepped backwards into the clear blue sky. He brought me to a 
complete stop after descending only 2 or 3 feet, then safely 
lowered me to the ground. Obviously, this demonstration con-
vinced the "powers that be" of how valuable this device really 
is. However, the best proof comes from talking to the many 
employees who quickly overcame their fear of climbing and, in 
some cases, avoided injury thanks to this fall arrest system. 

Finally, as I did, just ask yourself what you would do and 
how you would feel if you were Jimmy's supervisor. Is saving 
$2,000 or $3,000 worth the risk you may currently be taking? 
Every time this industry trains an employee to climb poles, 
we are rolling the dice. It is our responsibility to ensure we 
have done everything reasonably possible to keep the odds 
entirely in our favor. CT 

The author can be reached for questions or comments at (415) 
459-5333, ext. 1807. 

KM! ANNOUNCES THE 

18 TALUAL 
Newport 

Conference on 
• Fiberoptics 

Markets 

1M1 

October 16-18, 1995 
Newport, Rhode Island 

Join KMI and a host of industry experts for the ONLY 
conference focusing on MARKETS for fiberoptic 

communications. To receive additional information call KM! 
today: 

401.849.6771 
KMI Corporation 

America's Cup Avenue at 31 Bridge Street 
Newport, RI 02840 USA 

Fax: (401) 847-5866 
World Leaders In Fiberoptics Market Research 
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pie with this misuse, the phrase of 
"bend your knees when lifting" was 
created. The complete proper move-
ment is to bend the knees, shift the 
buttocks backwards and put the chest 
up. By shifting your buttocks back-
wards and putting your chest up, you 
are putting your back into its opti-
mum posture. Keep your natural 
curve and you will greatly reduce the 
damage that can occur to your spine. 

Body postures 
How do you carry your extension 

ladder? The muscles of the back are 
designed to hold a person in a upright 
position. With the same concentration 
of a weight lifter preparing for a lift, 
get in the proper position. Bend your 
knees, shift your buttocks backwards 
and put your chest up. This aligns 
your back in its natural position. Now, 
to provide additional muscular sup-
port, create interior pressure and 
tighten your stomach muscles. This 
tightening creates an increase in pres-
sure inside of your body against your 
spine providing support from the in-
side out. It also causes the abdominal 
muscles to become weight bearing 
muscles, which then increases your 
strength. Also, keep your buttocks in 
line or slightly behind your shoulders, 
this will help prevent any arching of 
the back. (See Figure 1 on page 70.) 
When you come down the ladder, 

each step can have an impact on your 
back. Think of the natural curves of 
your back as you descend. The easiest 
way to quickly get into the correct po-
sition is to let your buttocks lead the 
way down the ladder. (See Figure 2 

Figure 3: Installing an outlet 

 o 

on page 70.) A fullback on a football 
team positions himself on the line 
with his buttocks up and his back in 
a natural position. With his back in 
its natural curves, he is in the most 
powerful position to absorb the force 
from the opposing team. Your back 
deserves the same preparation. The 
repetitive action of coming down the 
ladder with your body weight can 
stress your back if it is not in its nat-
ural position. 
When you install an outlet in the 

customer's home, how do you squat? 
There is a tendency to place both 
knees right next to one another and 
bend and twist the back. Try a knee-
foot stagger with one foot on the 
ground and one knee on the ground. 
With the knee-foot stagger, it will en-
courage you to bend from the hips, 
force your buttocks out and maintain 
the natural curve in your back. Re-

member how wrestlers are positioned 
during a meet. One foot is in front of 
the other and the natural back curves 
are maintained. Be sure to shift your 
weight to your front foot when reach-
ing forward and shift back when re-
laxing. (See Figure 3.) 

Each task or movement you make 
during the day can be of benefit to 
strengthen and protect your back. 
The key is to minimize the twisting, 
bending and overextending of back 
muscles. At the end of your job, when 
you reach up to bring the extension 
down, grab the rope and as the exten-
sion comes down, force your buttocks 
back. Allow your entire body, leading 
with your buttocks, to bring down the 
extension. By thinking of leading 
with your buttocks, it will serve to re-
mind you to keep the natural curves 
of your back. 

Physically, you may not feel any 
changes by incorporating these new 
movements in your daily work. Ini-
tially, it will feel awkward. If you 
have any questions, see a back care 
doctor. Remember, one of the key de-
stroyers of backs are the daily repeti-
tive actions. 

Conclusion 
A fit back is strong and resilient, 

capable of absorbing a multitude of 
shocks every day and of supporting 
loads far greater then your body 
weight. The cable TV world is a fast-
paced mobile industry introducing 
new and exciting technologies. Will 
you be there in the year 2000 or flat 
on your back because "it just gave 
out?" CT 

MEMBERSHIP APPLICATION 
Make check payable to SCTE. 
Mail to: 

SCIE  I SCTE 

6 Commons 
Member Drive Dept. 
69 Extort  

Exton, PA 19341 
FAX: (610) 363-5898 

J I hereby apply for membership in the Soci-
ety of Cable Telecommunications Engineers, 
Inc. and agree to abide by its bylaws. Addi-
tional member material will be mailed to me 
within 45 days. Payment in U.S. funds is en-
closed. I understand dues are billed annually. 

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

Application without payment will be returned. 
Applications from outside U.S. enclose addi-
tional $20 (U.S.) to cover mailing expenses. 

APPLYING FOR: Li INDIVIDUAL SCTE MEMBERSHIP @ $40 

Please print or type information. Data will. be used exactly as it is submitted here. 

D MR. Li MRS. Li MS. 

NAME. TEL ft•  
First Inte, Last Area Code/Number 

TITLE  

EMPLOYER: 

MAILING ADDRESS.  

 FAX ft.  
Company Name Area Code/Number 

Street/P.O. Box 

City 

YOUR SIGNATURE'  

State ZIP 

DATE 

Complete the information. Enclose full payment or charge to MasterCardNisa shown below. 

D MASTERCARD Li VISA #:  

SIGNATURE FOR CHARGE AUTHORITY:  

REFERRING MEMBER:  SCTE MEMB. ti:   
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REPLACEMENT EQUALIZERS 
QUALITY RF SERVICES, JERROLD, SCIENTIFIC ATLANTA, 
MAGNAVOX,TEXSCAN 'T SERIES', PATHMAKER AND RCA 

QSA 
Equalizer For 

Scientific Atlanta Equipment 
(330 and 450 MHz) 

QSA-330 MHZ - $12.00* 
Passband = 50-330 MHz 

flatness = ± .15 dB 
Return Loss = ≥ -17 dB 
Insertion Loss = ≤ 1 dB 

Values 0. 3-30 in 1.5 dB increments 
QSA-450 MHZ - $12.00* 
Passband = 50-450 lvlHz 

Flatness = ± .15 cB 
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, 23 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 

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 
QMAG - 5EE Series 

(Fixed Values) 
(330 and 450 MHz) 

$10.00. 

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 = =1.0 dB All Values 

QMAG-P 
MAGNAVOX PADS 

$4.50 

0, 3, 6, 9, 12 dB 

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, 18,20 dB 
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 

*DISCOUNTS AVAILABLE 
FOR QUANTITY 

QLX 
Equalizer for 
Jerrold JLX 

(Replaces Jerrold EQ) 
$6.75 

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

Available in 2 dB cable equivalent increments 

QEP-ADP 
Fixed Value Equalizer System 

Allows QLX to Replace SEP's 

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

QEP 
Trunk Equalizers (Replaces SEP by Jerrold) 

(ST 20 and 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 

(800) 327-9767 

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 

JXP PADS 
$2.90 

(0 to 20 dB in 1 dB steps) 
Also available 

JXP A's-750 MHz 

SXP PADS 
$1.75 

(0 to 20 dB in 1 dB steps) 

Quality RF Services is not a Sales agent for Jerrold Electronics 

QUALITY RF SERVICES, 
850 PARK WAY 

JUPITER, FL 33477 

INC. 
(407) 747-4998 

FAX (407) 744-4618 
Reader Service Number 68 



AMATEUR RADIO 

Ham radio operators 
in the cable TV industry 
The following is the second part (N-Z) of a list (in alpha-
betical order) of amateur radio operators employed in the 
cable TV industry. It was compiled by Steve Johnson, 
NOAYE. Please send any additions or corrections to his at-
tention at Time Warner Cable, 160 Inverness Dr., W., P.O. 
Box 6659, Englewood, CO 80155-6659; fax (303) 799-5651; 
e-mail: stem johnson@twcable.com 
Name 
Nadeau, Dave 
Nakashima. Ray 
Narramore, Frank 
Nelson. Barry 
Nelson, Jim 
Nemser, Ben 
Newell, Steve 
Newlin, Jeff 
Newton, John 
Norman, Tom 
Homo, Fred F. 
Nydegger, Charlie 
Nylnor, Ole 
Obert, Paul 
Orwen, John 
Osterland, Derick 
Ottinger, Michael A. 
Oyama, Blaine 
Pandzik. Mike 
Panetta, Carlo 
Pangrac. Dave 
Paperman, Dave 
Parmiter, Donald 
Po..., Too, 
Patrick, Al 
Pearce, Grant 
Perry, Buck 
Peterson, Michael 
Peterson Par 
Pementi, Al 
Pezzenti, Albert 
Phelps, Alan 
Piccolo, Tony 
Pienso. Rover 
Pike, Dan N5TI.M l'rime 
Pincombe, Scott N2NNR Phillips 
Pitcock, Ronnie KFIOMBE Antre 
Potter, Greg NM21. New Channels 
Prince, Bradley N3GMT Adelphia Cable 
Pringle .Jr., J. Leon W5NA Pine Belt 
Proctor, Ken INA:eft Mobile Diagnstic 
Pruitt, Michael Cablevision bd. 
Radicke, Chris N7TWW Westec 
Radicke, Ingo WA7KUM Post-Newsweek 
Radicke, lora N7TWY ComSonics 
Radzik. Jack N2RK I.RC 
Raimondi, Steve W2QUU 
Retie, Martin WB51...10 Texscan 
Reed Jr.. Oscar W3FF0 Reed Assoc. 
Reed-Nickerson, Linc W2HIg 
Reihs, Warren A. WB6QKA 
Reno, Larry NONPM 
Ressler. Bryan N8BFC 
Rannovel Rune' sinrwa 
Rice, Charles KD4Se 
Rice, Milton KC4YOT 
Richards, Dallas WAOCFZ 
Richardmn, Earl WINIC 
Riggs, John KA5UTF 
Rios, Edgar XE2SHL 
Rippe, Mark KAIREO 
Rivera, Phil KM4OP 
Roach, Scott KB8SSI 
Robertson, Bill N6VLR 
Rocci, Joseph WA3CMQ 
Ralgers, Gregg KJ9X 
Roman. Geoff WA2DTI. 
Rosenberg, Eric WA6YBT 
Roush. Sam KAROOT 
Runkle, Fred K4KAZ 
Rupert. J. Scott N DDZ 
Sabraw, Martin F. N8IWQ 
Salas, Gustavo LU3DNM 
Salyarda, Todd W5VUX 
Sambol, Don K7CS 
Sanchez, Nestor N4UJZ 
Sandgathe. Michael WB9VTX 
Sanford, Mark KF8KY 
Schad, Doug N5I.BH 
Scharf, Mike KD4QLN 
Scherer, Mike N8OCA 
Schmidt, Bill KF4CQ 
Schmidt, Jim WB9EPW 
Schmidt, Wally KD6EZE 
Schmig, Gene KQ4AV 
Schwarz, Guillermo KP4DDB 
Scott, Noel KAOTWQ 
Seal, Thule WB7CWB 
Seale, Richard VE2FEL 
Sell, Bob WB40EZ 
Sellers, Mike KI6ED 
Selwa, Paul NB9K 
Serafin, Neil KEOXL 
Sexton, Burl KO4V 
Seymour, Andy NOJPD 
Shaw, Bob KB8131,/ 
Shearer, Jeff WA3UAT 
Sherman, Craig KC4QZD 
Shine, Daniel KIN.IX 

Call 
KA1GPE 
WH6CE0 
W5BGW 
KA9YIS 
N5IZT 
WA4DZS 
KABUSS 
N4UPS 
KA2ZZL 
WA7HFY 
WA2DWO 
WA9HCU 
OZ20E 
K8P0 
KBOXE 
AH6KC 
NX9Q 
NH6FM 
WBOPTZ 
AG2C 
WAORNP 

WI:uYiYF 
? IS 

WA4URT 
K8BKT 
K4IIT 
KAOYAD 
AB6LF 
N8NED 
N8NED 
KA4DXM 
WD9GCJ 
KA4ATI 

Company City Packet Address 
SRS Communication W. Hartford, CT  
Time Warner Cable Honolulu, HI 
Y-S Cable TV Yellville, AR 
Time Warner Cable Deltalb. IL 
Pwr Cntrl Tech 
Nernal Electronics 

Continental 

UWIY 
Time Warner Cable 
Cardinal 
Trias 
Microwave Radio 

San Antonio, TX 
N. Miami, FL 
Owosm, MI 
Richmond, VA 

Laramie, WY 
S. Diego. CA 
Crawfordsville, IN 
Horsens, Denmark 
Lowell, MA 

Metrovision Lincoln. NE 
Time Warner Cable Honolulu, Ill 
TCI Lebanon, IN 
Jones Hilo, HI 
National Cable TV CoopLenexa, ILS 
Eagle Comtronics Clay, NY 
Time Warner Cable Englewood, CO 
TX Children. Hospital Houston, TX 
TCI Zanesville, OH 
Pnntinon.1 Pninenvilla 

S-A 
Reliable 
Moffet, I.arson 
TCI 
Western Comm 
Northeast Cable 
NE Cable TV 
Jones 
Texman 
NCTA 

Atlanta, GA 
Grand %pals, MI 
Falls Church. VA 
New Hope. MN 
San Francisco CA 
Youngstown, OH 
Youngstown, OH 
St. Leonard, MD 
El Paso. TX 
W.hinirton. DC 
Austin, TX 
Manlius, NY 
Englewood, CO 
Syracuse, NY 
Plymouth Meeting, PA 
Hattiesburg, MS 
Bricktoven, NJ 
Danville, VA 
Scottadale, AZ 
Miami/Globe, AZ 
Chandler, AZ 
Horseheads, NY 
Englewood, CO 
El Paso, TX 
Silver Sprines, MD 
Blue Bell, PÁ 
Thousand °aka, CA 
Denver, CO 
Columbus, OH 

CO 
Glasgow, KY 
Gastonia, N(' 
Junction City, KS 
Greenville, ME 
Dallas, TX 
Nogales, Mexico 
W. Warwick, RI 
Miami Beach, FL 
Columbus, OH 
Lakewood, CA 
Quakertown, PA 
Indianapolis, IN 
Hatboro, PA 
Washington, DC 
l'oint Pleasant. WV 
Atlanta, GA 
Apollo, PA 
Ada, MI 
Buenos Aires, Argentina 
Raleigh, NC 
Englewood, CO 
Miami, CA 
Boulder, CO 
Canton, OH ti1KA82.11NEOH.OH.USA.NA 
Fort Worth, TX 
Gray, TN 
Lansing, MI 
Atlanta, GA 
Appleton, WI 
Loma Linda. CA OKC6LHA.MSOCA.CA.USA.NA 
Greensboro, NC @WB4WOR 
San Juan, PR @KP4TW.SSJ.PR.ILISA.NA 
Kansas City, MO 
Billings, MT 
LaSalle, Quebec 
Melbourne, FL 
Fullerton, CA 
Indianapolis, IN 
Golden, CO 
Atlanta, GA 
Springfield, MO 
Columbus, OH 
W. Warwick, RI eKAIRCI.R1 
Ft. Lauderdale, Fl (0,WB4TEM.SBCRFL.FLUSA 
Clu•Intstiml. 

Tektronix 
Intermedia Tech 
Mile Hi 
Cable Link 

Glasgow EPB 
Time Warner Cable 
TCI of Kansas 
Moosehead 
Sammons 
,Jerrold 
Dimension 
Gold Coast 
Pioneer New Media 
Continental 
AM Communication 
Trilithic 
Jerrold 
C-SPAN 
Rifkin 
S-A 
Tel 
Starion 
Video Cable Comm 
Siecor 
Time Warner Cable 
Storer 
Cable Labs 
Time Warner Cable 
Sammons 
Scrippa Howard 
Continental 
Superior Tele. 
Time Warner Cable 
Lama Linda U. Med 
Time Warner Cable 
Century Comm. 
Time Warner Cable 
TCI 
Infinity 
Time Warner Cable 
Comcast 
Trilithic 
Peregrine Comm. 
S-A 
Telecable 
Pioneer Comm. 
Times Mirror 
Ahem Electronics 
54/AConini MAC 

Name 
Sicard, Don 
Siebring, Gary 
Sigler, Glenn E. 
Simmons, Marc 
Simoneau. Wayne 
Skinner, Rum 
Smith, Bill 
Smith, Melton 
Smith, Tom 
%on. Paul 

Call 
K1OSG 
KAODWE 
N8IJY 
KD4JAZ 
WA1WSM 
WA8EQX 
W5USM 
W4GOL 
W4YJU 
K9V11D 

Sn der, Mike KBOMJW 
Sabota, Ray K9RS 
Souci, Roland N6WQ 
Spence, Jeff KAOQEJ 
Spencer, Ron N4VOS 
Spilka, Jesse N2HYR 
Squirm, Steve WB91.KT 
Stader, Jim KFOFL 
Stahlman, Greg KJ6K0 
Steiger, Jay G. KA2HYA 
Standridge, Jim KB2PH 
Stanek, Matt NOOSE 
Stannard, Chris KB4GAA 
Star, Danny N8KRZ 
Stele, Raleigh NYOY 
Stephens, Bill N9HEP 
Stewart, Columbus KF8AN 
Stewart, Neville KB5YKN 
Stigbe, Chuck NT4U 
Stofer, y K7JNK 
Strahan, Dave 1471-SD 
Strebel, Rich KA3ANO 
Styblo, Milo OK2VA 
Surkiss, Arie 4X6U0 
Sutton, Dave WA9J 
Sutton, Steve 
Swanson, Pete 
Task, Gill 
Tauiliili, Sumatala 
Tnvrinhl Tas 

Taylor. Jim K9JT 
Taylor. Tim N7PQZ 
Templeton, Tim KBOLDV 
Thomas, John VE3BVX 
Thomas, Ray NONNX 
Thompson, Mike KAOWJQ 
Timberlake, Herb W5TQl 
Tinggaard, Neil WAOHJI 
Tobin, Greg WA2SFT 
Todd. Stephen WB6ELD 
Tonge, Tim KAOMWA 
Troutman, Edwin L WA3TFX 

Turner, John WKAI35"QIRMH 
Tschirner, Alan 

Tyler.—  Mike N501.P 
TyrreII, George KOCPT 
Ulrich, Dale N4BZZ 
Unverzagt Jr., John R. N8MCQ 
Van de Mosselaer, Wim ONIBMV 
o.n.o.... n It AMUR 

Company 
CommSpec 
Siebring 
Pioneer New Media 
Spectradyne 
Ace,,-Trac 
US West 
CADCO 
Lincoln CATV 
Alpha Resources 
Zenith 
Jones Englewood, CO 
Wavetek Indianapolis, IN 
Standard Comm Los Angeles, CA 
US Cable Merrillville, IN 
Spencer Coast. Stanton, KY 
Brooklyn Queens Flushing, NY 
TCI Galesburg, IL 
MO Telephone CATV Bolivar, MO 
King Video Placerville, CA 
Phillips Manlius. NY 
Jerrold Lakeland, FL 
Time Warner Cable Denver, CO 
Storer 
Dimension 
Phillips 
ALbt 
TCI 
Time Warner Cable 
E. Tech Comm 
Columbia Cable 
TCI 
Adelphia Cable 
Cable Plus 
Intermil Ltd. 
TCI 

Part 2 
City Packet Address 
Haverhill, MA 
George, IA 
Columbus, OH 
Orlando, FL 
West Warwick, RI 
Boulder, CO 
Garland, TX 
Lincoln, AL 
Plant City, FL 
Chic.. IL 

Miami, CA 
Heath. OH a11(1386VViraCENT.OH.USA.NA 
Manlius, NY 
McHenry, IL 
Grand Rapids, MI 
Austin, TX 
Richmond, VA 
Gardnerville, NV 
Seattle, WA 
Macedonia, OH 
Ostrava, Czechoslovakia 
Azor. Israel 
Galesburg, II. PN9GQR.IIWCILILUSA.NA 

KC4ZTH Time Warner Cable Gastonia, NC 
KAZIAY Cable Exchange Liverpool, NY 
WBOWNN PTK Gdansk. Poland 
WH6CDN Time Warner Cable Honolulu, HI 
W71(11Z TnInrnmm AnnnvintPx FP...ult.]. WA 

VanDamme, Michael 
VanDyke Dave 
Vaughan, Jim 
Vaughan, Ray 
Veelik, Ron 
Venne, Peter 
Verville, Phil 
Voiles, Art 
Voorman, Jim 
Vyverberg, Chuck 
Wagenblast, Rich 
Wager, Rich 
Wagner, John S. 
Walker, Dane 
Wallpole. Bill 
Walters, Dave 
Wanderer, Bob 
Warburton, Peter 

Warren,  nealenkn IlLarryeum 

Watt. l'hilip 
Weber, Scott 
Weeks, Randy 
Whelan, Daniel 
White, Thomas 
Whitman, Shawn 
Wicks, Wayne 
Wightman, Gary 
Wilke Allen 
Williams, Billy KB5ZED 
Williams, Paul WB4GVY 
Williams. Robert T. K5BET 
Williams, Steve KA1WAM 
Williams. Thomas KD9KR 
Williamson, Mike KA5DVR 
Wilson, Stephen KB2RHY 
Wiltahire, Dan KB8BKF 
Winn, Al KA9CAS 
Witherspoon, Brian K. KB4RAB 
Witt, Scot N9A7.1 
Wolcott, Mike WB40EX 
Wolford, James WB8FAX 
Worm, Jim W3GCZ 
Woods, Emmitte KA7NEH 
Wouw. Tony VE7CCI 
Wyatt, Tim KAOTYE 
Yakel, Jomph N2VHI 
Yorks, Sal WD4NZX 
Young, Mark N2MTT 
Young, Scott N4HLA 
Younker, Dennis NE6I 
Zebrowski, Ed NI QMT 
7.eidler Sr., David H. WII6TBT 
Zerrenner. Robert WA211D11 
%hurt', Brun, WII9F111 

N6MOF 
KF2DT 
K4TXJ 
KIMBBM 
WA61.TH 
NIPGG 
WD8AFX 
N5BZL 
WA2GSX 
WB7NNF 
WA2BWP 
N2UPX 
N31YN 
WB6JNP 
VE3WNW 
KD4FZN 
AAOCY 
G8UCK 
N4ZE 
WWIVVT 

KB71Q0 
KD4SHZ 
KB9131,Z 
WB2WHD 
KB9ACX 
KEt8USG 
WA2KEC 
WA8MCD 
KEOEN 

The Video Term 
TCI 
Time Warner Cable 
Lindsay 
Cablevision Systems 
Time Warner Cable 
Sammons 
TCI 
Paragon 
MulUvision 
Time Warner Cable 
Adelphia Cable 
Time Warner Cable 
TCI 
Weather Scan 
H-P Englewood, CO 
Multivision Rohnert Park, IL 
lioneerCommuniœtionsColumbus, OH 
Electro Service Mechelen, Belgium 
flahlannm Wieknvilla MCI 

Heritage San Jose, CA 
Cable 'IV of Jersey CityJersey City, NJ 
Starer Louisville, KY 
Interaxx TV Miami, FL 
King Video Tujunga, CA 
White Mtn. Cable Colebrook, NH 
Braman Comm. Houghton, MI 
Tesscan Fort Dodge. IA 

Milwaukee, WI 
Rawlins, WY @WD4MYL.WY.USA.NA 
Kansas City, MO 
Lindsay, Ontarrio 
Richmond, MO 
Kansas City, MO 
Fort Worth, TX 
Englewood, CO 
Torrance, CA 
Lemoore. CA 
Englewood, CO 
Winchester, VA 
Kansas City, MO 
Muskogee, OK 
Olney, TX 

Cox 
Falcon Cable 
C-Tee Cable 
Service Electric 
Hughes Aircraft 
Maclean Hunter 
Paragon 

ARCOM 
Amitos 
Jooe. 
TCI 
Columbia Cable 
DH Satellite 
NY Cable Comm. 
Heritage 
Cable Link 

Cablevision MI 
Time Warner Cable 
TCA Cable 
John Weeks 
Century Comm. 
Continental 
Continental 
TCI 
TCI of NY 
HoncerCarnimmications 
Time Warner Cable 
Alert Cable TV 
Col. of Dupage 
S-A 
Texscan 
Trilogy 
Cooke Cablevision 
ComLink 
Time Warner Cable 
NYS Commission 
Phillips 
Phillips 
Time Warner Cable 
Cox 
Crown Cable 
LucasFilm 
Cox 

WW7LUS.81-1WDFL.FLUSA.NA 
itWA61.T11.4SOCAL.CA.USA 

Spokane, WA @WB7NNF.WA.USA.NA 
Big Bear Lake. CA 
Carmel, NY 
Pottsville, PA 
Torrance, CA @KJ6VV.eLACCA.itSOCA.CA.US 
Owen Sound, Ontario 
Jamestown, NY 
Denver, CO 
Syracuse, NY 
Benmnville, IL 
Mnvinnn WI 

Anaconda, MT 
Woodbridge, VA 
Prairie duChien, WI 
Albany, NY 
South .Bend. IN 
Columbus, OH 
Littleton, CO 
Kalamazoo, MI 
Kansas City, MO 
Clovis, NM 
Beauford, GA 
Johnstown, PA 
Beverly. MA 
Centerville, OH 
Englewood, CO 
Niagara Falls, NY 
Colurob., OH 
Terre Haute, IN 
Clayton, NC 
Glen Ellyn, IL 
Atlanta, GA WB40EX@WB4HUO 
El Paso, TX 
Jackson, MS 
Cle Elum, WA 
N. Vancouver, British Columbia 
Kansas City, MO 
Albany, I•nf 
Manlius, NY 
Manlius, NY 
Memphis, TN 
Spring Valley, CA 
Newtown, CT tIsWA2AWG.SENY.USA.NA 
San Rafael, CA 
Santa Barbara, CA 
Galesburg, IL ON9GQR.SWCILILUSA.NA 
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the audio on the same channel with 
an addressable system. 
Reader service #303 

Cable modem 
LANcity Corp. unveiled its Person-

al cable TV modem (LCP), designed so 
home office personal computer users 
can access corporate offices, on-line 
services and the Internet at the 
fastest speeds, longest distances and 
lowest cost possible. 

The company says the LCP is the 
first true onramp to the information 
superhighway, providing users of any 
home computer and any cable TV sys-
tem in any country with two-way, 10 
Mbps connectivity citywide across 200 
miles. According to the company, the 
unit operates 1,000 times faster than 
traditional telephone modems at 200 
times lower cost per bit: faster than 
any desktop modem ever developed. 

For example, a typical 80 Mbit 
graphics file requiring 
2-1/4 hours to transfer via phone 
modem would take approximately 
eight seconds to transmit using the 
LCP. The unit sends data farther 
than it has ever traveled over cable 
TV: 200 miles round trip from any PC 
via any cable TV company, and world-
wide over the Internet. 

To maintain the integrity of long-
distance data communications, the 
unit incorporates computer industry 
standard SNMP network manage-
ment, providing cable TV operators a 
high degree of network control and 
visibility. Additional security mea-
sures prevent unauthorized access 
and control of the network. 

The modem is simply installed be-
tween a personal computer and a 
cable TV line, operating transparent-
ly. After the software automatically 
determines the modem's operational 
frequencies and parameters, it is 
ready for use. The unit can only bring 
itself on-line if, and only if, authorized 
by the cable TV operator. 

The company says the modem is 
ideal for home-based consultants, 
small businesses and telecommuters 
desiring citywide connectivity to other 
PCs, to on-line services and to the In-
ternet. 
Reader service #307 

Agile modulator 
Pico Macom Inc. announced the 

PFAM-550 double heterodyne conver-

sion audio/ video agile modulator. 
The company says the unit's superior 
sideband filtering provides adjacent 
channel compatibility and FCC Dock-
et 21006 frequency accuracy. 

The unit provides 57 ± 3 dB output 
from VHF Channel 2 through cable 
Channel 78, including HRC and IRC 
offset frequencies, and is available in 
all PAL formats. The channelization 
configuration can be changed by re-
setting the DIP switches, which are 
accessible through the front panel. 
High-quality external modulation and 
RF level controls assure years of reli-
able operation, according to the com-
pany. The unit is shipped with all in-
ternal adjustments preset and FCC 
Docket 21006 offsets are standard at 
no extra cost. 
Reader service #301 

Video storage 
Expanding its technological prod-

uct offerings for cable operators, Pio-
neer New Media Technologies un-
veiled its Digital LD System that al-
lows for high-capacity, compact stor-
age of video on a durable digital disc 
recording medium. By providing auto-
mated rapid access capabilities, the 
company says the system will dramat-
ically simplify video storage and re-
trieval and improve overall efficiency. 

The system employs a write-once 
read-many (WORM) disc that is ideal 
for the safe storage of large video li-
braries. The disc is an essential part 
of a family of new digital products, 
including a real-time MPEG-2 en-
coder, a digital LD DiscWriter, a digi-
tal LD VideoDisc drive, a four-head 
digital LD player, an MPEG-2 de-
coder, a digital disc autochanger (252 
discs) and a disc cart machine (504 
discs). 

The system compresses video ma-
terial through a real-time MPEG-2 
encoder and the digital LD Disc-Writ-
er "writes" the information onto a 
double-sided, 30 cm (19 Gbyte) 
WORM disc, which uses a cost-effec-
tive organic dye recording technology. 
Discs can then be transferred and 
stored in the digital disc autochanger 
or the disc cart machine for automat-
ed viewer access. A four-head digital 
LD player also is available for appli-
cations, such as near-video-on-de-
mand, that may require more than 
one simultaneous video output chan-
nel from a single disc. 

The 252-disc digital disc auto-

changer and the disc cart system also 
can be used as a repository for other 
digital data formats, such as DigiCi-
pher or JPEG. The disc cart system is 
built from separate disc and drive 
module components, accommodating 
up to 252 discs in each disc module 
and up to six drives in each drive 
module. Each disc and drive module 
comes with a built-in robotics system 
and a built-in transfer port to facili-
tate the transfer of discs between ad-
joining modules. The digital disc au-
tochanger is a self-contained, dual-
drive system targeted for archival ap-
plications. 

Each 19 Gbyte digital LD disc can 
record up to two hours of D2 quality 
material, or over four hours of mate-
rial at lower data rates. Depending 
upon application requirements, the 
system is capable of recording in both 
constant angular velocity or constant 
linear velocity modes. The real-time 
MPEG-2 encoder features a user-se-
lectable compression rate that varies 
between 3 and 15 Mbps and transfers 
video data to the disc writer via a 
SCSI-2 output port. 

Cable operators may choose to pur-
chase the entire digital LD solution, 
including the MPEG-2 encoder and 
disc writer, or simply decide to use 
the autochanger or disc cart system 
with the facility's existing digital 
compression system. 
Reader service #304 

Return 
path lasers 

Ortel introduced what it says is 
the industry's first return path solu-
tion that allows operators to provide 
video and PCN services as well as 
voice and telephony transmission 
over HFC networks. 

The Model 1602A return path 
lasers use DFB lasers, internal opti-
cal isolators and thermo-electric cool-
ers. The Model 2606 return path pho-
todiodes are designed with broadband 
current transformers in miniature 
DIP packages. 
Reader service #300 

Power supply 
Alpha Technologies introduced its 

Power MUX 60 VDC multiplexing 
power supply that facilitates the re-
mote powering of 48 VDC telephony 
equipment from cable TV networks. 
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The unit rectifies and conditions 60 
VAC power from a cable trunk to pro-
vide high-quality 48 VDC, 4 amp out-
put. The Power MUX is equipped 
with redundant AC input to further 
ensure the integrity of the DC being 
supplied to the telephony equipment. 

The product provides status infor-
mation concerning the condition of 
the AC input as well as the DC out-
put. These signals also can be cabled 
into a remote status monitoring sys-
tem, allowing the system manager ac-
cess to vital information. 

In the event that more backup 
time is required for the telephony 
equipment than can be supplied by 
either cable trunk power supply, the 
unit can be connected to a small 
standby battery pack. The DC output 
also can be tailored to properly main-
tain the battery pack over a wide op-
erating temperature range. 

Designed to meet UL, CSA and 
VDE safety standards, the PM4804 
Power MUX is said to be extremely 
rugged, reliable and versatile. 
Reader service #299 

Digital terminals 
General Instrument announced an 

early version of a digital entertain-
ment terminal to run advanced inter-
active services. Initial versions of the 
terminals are based on the Microware 
OS-9/DAVID operating system and 
the PowerPC microprocessor. 

The unit is based on a modular ar-
chitecture that segments the network 
front-end from the applications pro-
cessing and presentation. As the net-
work evolves, operators can change 
their network front-end and protect 
their investment in the digital termi-
nal. 

The unit is a natural extension of 
the company's analog CFI' 2200 and 
digital DigiCable platforms. Cus-
tomers will be able to choose from a 
variety of end-to-end product offerings 
that span the realm from standard 
analog to interactive digital services. 
This wide variety will allow operators 
to customize offerings. 
DAVID is a standard operating 

system environment for interactive 
TV decoders that can be used in tele-
phone, cable TV and wireless net-
works. Created and licensed by Mi-
croware, it is based on the company's 
OS-9 real-time operating system, 
using a variety of microprocessors. 
Reader service #297 

Addressable tap 
New features of the Electroline 

Equipment compact addressable tap 
(CAT) allow cable operators to save 
15-25% on the capital cost of MDU 
addressability, according to the com-
pany. 
An extra connector port allows 

connection of up to three additional 
switchbanks without the need for 
extra addressable control or powering 
circuitry. As a result, a single CAT 
provides automatic and remote con-
trol of up to 64 drops. Previously, a 
controller was required for every four 
to 16 ports. 

The unit also allows cable opera-
tors the choice of powering from the 
network, or from the premises, sim-
plifying installation and operation. It 
helps cable operators, telephone com-
panies and other video providers se-
cure their MDU service and automate 
service changes, thereby improving 
service and cutting costs. 

The tap automates on/off control of 
four to 64 drops, as well as a two-tier 
passband for each drop. That allows 
immediate service activation, leading 
to a happier new customer and addi-
tional cash flow, since revenue is 
earned as soon as the drop is activat-
ed. CAT also controls bad debt by au-
tomating disconnects (service is dis-
connected immediately), and slashes 
operating costs by eliminating truck 
rolls. 
Reader service #296 

PPV system 
TVN Entertainment Corp. intro-

duced its new TheatreVision Plus, 
which it says is the first comprehen-
sive multichannel pay-per-view (PPV) 
delivery/ordering/transaction process-
ing system for cable TV operators. The 
system combines the company's satel-
lite-transmitted PPV movie feeds and 
conditional access control, with com-
puter information technology and 
transactional services provided by 
Electronic Data Systems. 

Features of the system include in-
stant electronic ordering via phone 
(ANI/ARU); customer response and 
order processing; and billing, credit 
card and remittance processing. Also, 
the system offers studio license fee ad-
ministration and system-specific mar-
keting and financial data and reports. 
TheatreVision Plus was designed to 
serve as an analog-to-digital bridge. 

According to the company, it en-
ables cable operators of all sizes to 
start with the current analog signal 
multichannel PPV feeds, which can be 
programmed for up to eight channels 
of near-video-on-demand format PPV 
movies. They can then evolve to digi-
tally compressed PPV without having 
to rush into early, expensive commit-
ments to digital technology and equip-
ment before all the choices are clear 
and digital standards emerge. 
Reader service #295 

Cable modem 
Motorola's Multimedia Group an-

nounced the CyberSURFR modem, 
designed to provide high-speed data 
communications over interactive hy-
brid fiber/coax networks. An exten-
sion of the company's CableComm 
product line, the unit delivers data at 
20 to 100 times the speed of today's 
conventional modems, according to 
the company. It will be available by 
the end of 1995. 

The modem is targeted to both hy-
brid network providers and end 
users. It is specifically designed for 
data communications for on-line ser-
vices, Internet access, telecommuting 
and other emerging services for home 
and business PC users. The unit of-
fers throughput speeds of up to 10 
Mbps per user in the downstream di-
rection over existing cable TV net-
works. Return upstream path 
throughput is 768 kbps. 
Reader service #302 

MPEG-2 
digital encoder 
IBM unveiled the MPEG-2 I-frame 

encoder, which it says is the world's 
first commercially available semicon-
ductor chip that can compress or en-
code the large amounts of data re-
quired to transmit and store digital 
video pictures, frame by frame. I-
frame refers to the "intra-frames" 
used in high-speed compression and 
decompression. The company says its 
single-chip video encoder will signifi-
cantly bring down the cost of MPEG-
2 video compression. 
Reader service #294 

Digital ad insertion 
Sony Electronics introduced its 

VideoStore disk-based digital ad in-
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CABLE TRIVIA  
ime for a little fun. Our his-
torical guru (aka Rex Porter) 
has provided us with these 
trivia questions on the cable 

industry. For the cable veterans, it 
should test their memory. For the neo-
phytes in our fold, this should provide a 
challenge and offer some interesting 
background on our dynamic industry. 

Answers to the questions will be pro-
vided in next month's issue (along with 
a new set of 10 questions). The person 
supplying the most correct answers (see 
additional requirements below) will be 
awarded an industry-related novelty 
prize (e.g., cap, water bottle, T-shirt). 

Your answers need to be sent to: The 
Trivia Judge, Communications Technol-
ogy, 1900 Grant St., Suite 450, Denver, 
CO 80203; fax: (303) 839-1564; e-mail: 
CTmagazine@aol.com. To be in the run-
ning for a prize, your answers need to 
be postmarked, faxed or e-mailed to us 
by the 20th of the month of the issue 
date that the specific trivia test appears 
in. The first person who sends in the 
most correct answers will be the award 
winner. Good luck! 

Trivia test #1 
1) Most CATVers believe cable TV began 
in 1949 when Robert Tarlton built his 
Landsford, PA, system and named his 
company  Television Co. 

2) The first National Cable TV Conven-
tion was held in the town of , PA. 

3) The first aluminum sheathed coaxial 
cable was manufactured by  
Inc. of North Haven, CT. 

4) The first fiber system was introduced 
by Times Fiber Communications at the 
Western Show in Anaheim, CA, in the 
year  

5) The first MSO to record 1 million 
subscribers was  

6) The man heading up that MSO's 
marketing campaign (losing his beard 
to celebrate the first 1 million subs) 
was  

7) According to TV Digest, as of Oct. 1, 
1981, there were four MSOs with a mil-

lion or more subscribers. In order of 
their sub counts they were: 
• with 1,690,000 subs 
• with 1,556,021 subs 
• with 1,423,000 subs 
• with 1,070,000 subs 

8) The highest honor given in the earlier 
years by the National Cable Television 
Association was the Larry Boggs Award. 
Boggs founded the successful VuMore of 
Oklahoma, later to become Cable-Corn 
General. If followed through its succes-
sive sales and mergers, this company 
today would be known as  

9) Believed by many to be the greatest 
drum major ever to lead the University 
of Alabama band, , in 1967 
founded the MS0 known as Teleprompter. 

10) According to the May 7, 1979, 
issue of Time magazine,  
a giant in the sales of communications 
equipment, designed its first earth 
station to receive satellite-transmitted 
signals in 1974 and by the end of 
1975 had not sold one. CT 

REPRINT'S 
REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 

For more information call Marla Sullivan at 
Phillips Business Information today! (303) 839-1565 
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Authorized Parts Distributor for Scientific Atlanta 
Panasonic 

Call for Catalog 
1E3 Ghz Field Surveys 

Microwave Path Analysis 
Texas, Cklahoma, Louisiana, arid 

New Mexico  

Fast Service-Reasonable Rates 

Call: 

Pon Shacier/1)5 Communications 

512/930-4875 

b12/930-4870 Fax 

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 

CINCINNATI, 01110 
FAX: 513-583-1140 800-457-4569 

John 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 

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

11117 IfiLl.fTROIIICI /../CLE  

CONVERTERS 

HEADENDS 

DROP MATERIAL 

LINE EQUIPMENT 

New I Used 
All Equipment / Competitive Prices 

Phone: 305.978* 9845 Fax: 305.978.8831 
Call or Fax us today with your request! 
Credit ternis wailable upon approval 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CAN SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  

Phone: [219) 892-5537 • FAX: (219) 892-5624 
(800) 852-6276 

(800) 233-8431 
SPECIALTIES Rancho Cucamonga, CA 

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 

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 

REPAIR 

TCI 
AFF11,. 

Quaeity Repait at Competitive hieing 
CENTER REPAIRS & SALES 

C In Warranty Repair 

0 Jerrold Addressable Repair Specialist 

0 DP5, DP7 & DPV7 / Panasonic 1402, 1403 
a 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 

Jumper Cables 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING: 

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

We will make any cable assembly . Quick delivery on all colors and lengths 
Fax. (602) 582-2915, PH (602) 581-0331 
335 W. Melinda Drive, Phoenix, AZ. 85027 USA 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Belden 
Times 

Comm/Scope 
Intercomp 

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 85 
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IOU anal» OMMERCIAL ELECTRONICS, INC. 

CATV ENGINEERING SERVICES 

  CAD MI/ «Nib Milo 

I III DRAFTING 
Inelmed."  SERVICES,INC. 

L.! 

CIC 

czn 

I—I-1 

CCI 
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EQUIPMENT REPAIRS METER CALIBRATIONS 

• • • 
FCC PROOF OF PEFORMANCE 

FREE PICKUP IN 18 STATES 

800-247-5883 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 

only $499.00! 

OPTIONAL BATTERY BACKUP.' 

Dickel Communicatons Co. 
5208 East Banbury StJ Long Beach, CA 90808 

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custom Hardware 
and Software 

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

emer ecuteeetter eaeutectiee 

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

Fishel Technologies 
Division of The Fishel Company 

• CATV Design 

• Turnkey 
• CATV Drafting Projects 

• Fiber Optic Network 
Digital Video Systems 

Fiber Construction 

1-800-347-4351 

1810 Arlingate Ln., Columbus, OH. 43228 

CALL FOR YOUR CATALOG 

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

(605) 426-6140 

• Base Mapping 
• Strand Mapping 
• Digitizing Services 

Charles Wright 
(815) 698-2564 
Rt. 116 & 1-57, 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 

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 

LEMCO 

800-233-8713 

TOOLS 
OF nTRADE 

"Video Posterh'TM Page Generator 8e Controller 
MAC & IBM Modem Access Modem 

-1 RAMX 
Video I 

C .u.pfb t:l led cn 1 

- Elactlery I  

1\ .°70:d  
v vEICLK' 
Red Remote 

VCR Control 

$529.90 inc 
video, cable 

Celebrdte! \ 
.S..M,...1... 

dIV 

opon 

II 
kitsisde 

. Local Weather 
•Temp:85 F Humidity 35% 

' - Wind from SW @ 5 MPH 
Baro Pressure 29.3 HG. 

Graphics, Logos, Low cost ads 
Update remotely via any computer! 

Scrolling messages". 

12:24:30 THURSDAY 3:21:94 

me 

....m. 
IIIIiii Infra 

...' e' 

Logos can dlsplay 
on Vid. Poster'. 

RAMX & C64 
& manuals 

Basic system: 
VHS instructional 

'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 fails!' 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 Poster*., 
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 

RAMX $349.95 
C64 $179.95 
Modem $ 89.95 
BCLK $ 69.95 
PK8 $179.95 
WX I $189.95 
WSDM $279.95 
RAIN $249.95 
1541 $189.95 
TSP1 $379.95 
DVM2 $379.95 

NEW A. UPS1 $279.95 
.IeTM 

• 8 0 • • • 

Video PosterT.; 600 page Battery backed 
Refurbished computer, with power supply 
1200 baud Hayes modem for remote 
Battery clock (with RAM) restores time 

N1 Controls 8 relays + DV2; "WX I & 
Temp.+I I umid ity ; WX I B $249.95 inc. 
Anamometor Wind speed and direction; 
Rain gauge daily, yearly total s in .01" 
Disk drive; unlimited back up for RAMX 
Text-to-speech computer voice message 
Page controlled Digital audio;I0 messages, 
Uninterruptible power with 5 hour batteries 

e • Call for Demo tape 

RAM-disk, cables & 
(I year warranty all products) 

page transfer 
& date if power fails 

WSDM "+ IR inputs 
barometric pres. 
(Req. PK8) 

increments 

each screen. 

manual 

tions Options 

i g  
— -. 

2 min. 

, • • • • • • • • 

\Multiple Graphics & Hi res photos display on all pages 
siCreate flash, crawl text with photo graphics display pages 
\'Remote control and page insertion via Macintosh 
'Works with all new AN Macs or NTSC display adapters 
JFeatures all MAC fonts and 256 NTSC color resolution 
Model "MACP" Video Postern" for Macintosh $495.00 

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

Cable Construction, Inc. 
Performance Built Our Company 

Specializing In Rebuilds and 
Fiber Optic Installation 

Harold Bigham 
(904) 932-6869 

P.O. Box 903 
Gulf Breeze, Fl 32562 

Wheeler Reeler 
HYDRAULIC CABLE REEL TRAILER 

Features: 
Easy, One Person Operation 

le, Designed With Low Center of Graily 
le, Very Simple Maintenance 

le. Telescoping Loading Mecharusm 
le, Versatility in Sire of Spool 
le. Hoses di Wuing Protected Within Frame 

SLARACH CONSTRUCTION COMPANY 
215 14th STREET 
KALONA. IOWA 52297 
TELEPHONE: (3191656-3434 
MX: 13191656-5486 

ASSOCIATES, INC. 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

• Design 
• Strand Mapping 
• As-Built Mapping 

SINCE 1979 
• AutoCad Drafting 
• Cad Training/Setup 
• Scanning Services 

5524 Bee Caves Rd., Suite Cl • Austin, Texas 78746 
Steve Williams 
President (512) 328 -2461 • Fax (512) 328-3009 

IF YOUR LIGHT IS OUT, 
YOU COULD BE FINED! 

Avoid Costly 
FCC Fines 
with CFT's 

Tower Light and Transmitter Monitoring Specialists 

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

1-800-448-8099 

PS - 2 A SER IES 
PORTABLE SPECTRUM ANALYZERS 
HIGH PERFORMANCE AND EASY OPERATION 

Price $1895 
• 0 1 - i.e range in cne scroll O - 1130e/Hr in 11 sdeetable epee nklew 

• eleastrable Range •10(1 San to +20 dElm 

-1 te ea. so zo rem I optiond .v-2A SPocit• 
• 5 resolution bendwidths I 10 lOtt - 1 MHz I 

• 50dS input enemata in 1(kIB steps 

• 2 / 10 dB LOG soda thplay yrith base ine duper 

• 10 Toms hning 

• Silt • in AM I FM demodulation with speaker 

• Ciertal controlled center frequency (Imlay 

• Tracking generator t optional PS-2A TG-01 I 

• 3 way power spreesI optional 12 VIX emery 

• Compact sire I 10.3-W s 4.0-H 12.3-D I, kgM weight approx 10 Ite 

V. TECH Instruments. Inc. 171 Burns Ave.Lodi, NJ 07644 

TEL 201-546-7635 FAX 201-546-7651 

114111111111ildle, 

Our loop forming tool outperforms the other. 

ILEMCO Lemco Tool Corporation 

Proof. An independent firm 
conducted tests. Both loop tool 
manufacturers attended. Your 
copy of the findings is available 
on request. Call 800-233-8713. 

To order, call your preferred 
Lemco dealer 

It is a matter of budget. The Lemco 
L-Tool produces a loop which lasts 
up to 49% longer than the competi-
tion. CLI maintenance truck rolls 
and rebuilds are pushed years into 
the future. 

Exhibiting at the Eastern Show 
Atlanta - Booth 633 
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FREE 44pg Catalog & 80 Audio/Video Applic. 
vv. sum', Ea . 250 PRODUCTS 

, • TRANS. ACN. 

A VIOE0 D. °Vs, Dc E 0 

1 1•1,1,oul Video1Aucle _ 
v1,,,u.del ueZ 

• VId•o Audio Mel Amp's. 
ROB-Sync 131.1. Ample. Roullnp SwIlchers 

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

Çkj  JONESURPL US 
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 

n Industry Custom Made — I 
Jumper Assemblies II 

Service ....4(  Roc KY MOUNTAIN All Brands Fittings/Cable 

Since JUMPER CABLES • F Male • RG - 59 II 
1966 P.O. Box 9707 • Helena, MT. 59604 • F Female • PG - 56 II 

• BNC • RG - 11 II 
• PL • Other II 

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

CABLE TECHNOLOGY ASSOCIATES 
• Base Mapping 

• Strand Mapping 

• Digitizing Services 

• LODE Data 

Our team of quality, map 
professionals are here to 

SCTE 
Members 

• 

1111111111111111111/1111111111 
_...r 

• As-Built Mapping 

• System Design 

• System Walkout 

• Design Engineering 

(de, e  

production, design and software development 
help .\.ou with all .'our mapping projects from 
oncept to completion. 

For further information contact: 

Phillip Griggs (914) 762-8727 or 

Vincent Kee (20 I ) 434-7854 

121 Bayview Avenue, Suite I 02 

Jersey City, NJ 07305 

.M1• 

dB-tronics 
L'able Television Equipment 

Sales & Service Center 

Check Us Out For 

1r Scientific 
Atlanta 

Parts & Services 

Genuine S-A Parts In Stock 

Factory Trained Repair 

Sales of New & RMF Equipment 

Purchase of Wreck-Out & Excess 
Equipment 

ee 450 8. 750 MHz Equalizers 

CALL OR FAX US FIRST 

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

Fax: 803-574-0383 

dB-tronics, Inc. 
145 Tradd Street 

Spartanburg, SC 29301 
USA 

L_ 

Su bTRAC KE R ® 
CATV-SMATV-MMDS 

BILLING SYSTEM 
US-CDN-International Versions 

Version en Es•añoI 

• 
1111 111111111 

LOW COST: FROM L'S $599 
STATEmliNTs, DATABASE 
MANA(;t:NIENT RFrowis 

/deeire,m,1  
IBM PC COMPATIBLE 
FAST ANI) RELIABLE 

LAN S Multi-Town Capability 

Sub TRACKER 
1-403-354-2510 or FAX 1-403-354-8780 

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 

ASK ABOUT COMPLETE SYSTEMS 
TO MEET THE NEW FCC MANDATE 

LEE ENTERPRISE 
A Division of Diamond W Investments, Inc. 

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

DOWNSIZE VCII CHASSIS KIT ... $ 99.50 
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* 

ALL PARTS & RETURN SHIPPING 
INCLUDED ON vCirS" 

VCRS UPGRADE OR EXCHANGE ... $ 379.50* 

VCII WHITE LABEL FOR SALE ... $ 225.00* 

Female Business Enterprise • Complete Cable Equipment Repair 

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

E 
MODULATOR REPAIR ... $68.50* 

PROCESSOR REPAIR ... $68.50* 

RECEIVER REPAIR ... $68.50* 

EtOUGHT / SOLD / SERVICED 
G. I. VideoCipher II - $299 
Mag. 5-330 Trunk - $299 
Jerrold SJ Trunk 301 - $199 
Jerrold SJ Trunk 400 - $299 
Magnavox 5LE330 - $ 85 
SA Slimline 450 Trunk - $435 
SA 8525 w/ Remote - $ 25 
Pioneer BC-2002/2 - $1.99 C 

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 

Assorted Taps - $1.50 K C-Cor 450 LE NEW - $175 

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST 

,ALIQUSIA 
SEUVICES, INC-

nee' -11FRII/CE MVA:47 ME -IrtiFtef .r/Arce- 98.7 

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST 

(610) 279-8000 • 800-WT ARENA • FAX 279-5805 
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Mail or Fax today 
to 413-637-4343 

The information at right must be completed to 
process your request. 
El Yes, I wish to receive/continue to receive Communications Technology. D No 

Name  

Title  

Company  

Address  

City State Zip   

Phone Fax   

Signature Date  
(Signature and date required by U.S. Postal Service) 

Circle Numbers for Free Information 
1 27 53 
2 28 54 
3 29 55 
4 30 56 
5 31 57 
6 32 58 
7 33 59 
8 34 60 
9 35 61 

10 36 62 
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213 
214 
215 
216 
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223 
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A. Are you • member of the 
SCTE (Society of Cable 
Television Engineers)? 

01. yes 
02. no 

B. Please check the cate-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03._ Independent Cable TV Syst. 
04. USO (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. -_ Cable TV Program Nehvork 
07. SMATV or DBS Operator 
08. MDS, STV or LPTV Operator 
09. _ Microwave or Telephone Comp. 
10. Convnercial TV Broadcaster 
11. _ Cable TV Component 

Manufacturer 
12. Cable TV Investor 
13. Financial Institution, Broker, 

Consultant 
14. Law Fern or Govt. Agency 
15. Program Producer or Distributor 
16. _ Advertising Agency 
17. Educational TV Station, School, 

or Library 
18. _ Other (please specify) 

C. Please check the 
category that best 
describes your job title: 

19. _Corporate Management 
20. _ Management 
21. _ Programing 

Technical/Engineering 
22. Vice President 
23. Director 
24. Manager 
25. _ Engineer 
26. Technician 
27. Installer 

28. Sales/Marketing 
29. _ Other (please specily)_ 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

a. Amplifiers 
31. Antennas 

32. CATV Passive Equipment 
indudng Coaxial Cade 

33. Cable Tools 
34. CAD Software, Mapping 
35. Commercial Insertion/ 

Character Generator 
36. _ Compression/Digital Equip. 
37. Computer Equipment 
38. Connectors/Spktters 
39. Fleet Management 
40. - Headend Equipment 
41. Interactive Software 
42. Liening Protection 
43. Vaults/Pedestals 
44. - WADS Transmission Equipment 
45. Microwave Equipmerd 
46. Receivers and Morlubelors 
47. Safety Equipment 
48. Sadler Equipment 
49. Subscnber/Addressable 

Security Equipment/ 
Converters/Remotes 

50. _ Telephorre/PCS Equipment 
51. Power Suppls. (Batteries, etc.) 
52. Video Servers 

E. What is your annual cable 
equipment expenditure? 

53. up to $50,000 
54. $50,001 to $100.000 
55. $100,001 to $250,003 
56. over $250,000 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. Fber-Optic Amplifiers 
58. Fber-Optic Connectors 
59. Fber-Optic Couplers/Splitters 
60. Fber-Optic Splicers 
61. Fber-Optic Transmitter/Receiver 
62. Fber-Optic Patchcords/ Pigtas 
63. _ Fber-Optic Components 
64. Fba-Owic Cable 
65. - Fber-Optic Closures 8 Cabinets 

G. What is your annual 
fiber-optic equipment 
expenditure? 

66. _ up to $50,000 
67. $50,001 to 8100,000 
68. 8100,001 to $250,000 
69. over 8250.000 

H. In the next 12 months, 
what cable test & 
measurement equipment 
do you plan to buy? 

70. Audio Test Equipment 
71. _ Cable Fault Locators 
72. _ Fber Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. Power Meters 
76. Signal Level Meters 
77. _ Spectrum Analyzers 
78. Status Monitoring 
79. System Bench Sweep 
80. TDRs 
81. Video Test Equipment 

I. What is your I cable 
test & measurement 
equipment expenditure? 

82. _ up to $50,000 
83. $50,001 to $100,000 
84. 8100,001 to $250,000 
85. over 8250.003 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Consulting/Brokerage Services 
87. Contracting Services 

- (Construction/Installation) 
88. Repair Services 
89. - Technical Services/ Eng. Design 
90. Training Services 

K. What is your annual cable 
services expenditure? 

91. up to $50,000 
92. - $50,001 to $100,000 
93.  mow to $250,000 
94. over 8250,000 

L. Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96. more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. _ up to10 miles 
98. 11-30 miles 
99. 31 miles or more 

COMMUNICATIONS Return this card for Free Information • Free Subscription 
TECHNOLOGY 

July 1995 GG2 
Mail or Fax today 
to 413-637-4343 

The information at right must be completed to 
process your request. 

Yes, I wish to receive/continue to receive Communications Technology. D No 

Name  

Title  

Company  
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Phone Fax   
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(Signature and date required by U.S. Postal Service) 

Circle Numbers for Free Information 
1 27 53 79 105 
2 28 54 80 106 
3 29 55 81 107 
4 30 56 82 108 
5 31 57 83 109 
6 32 58 84 110 
7 33 59 85 111 
8 34 60 86 112 
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10 36 62 88 114 
11 37 63 89 115 
12 38 64 90 116 
13 39 65 91 117 
14 40 66 92 118 
15 41 67 93 119 
16 42 68 94 120 
17 43 69 95 121 
18 44 70 96 122 
19 45 71 97 123 
20 46 72 98 124 
21 47 73 99 125 
22 48 74 100 126 
23 49 75 101 127 
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A. Are you a member of the 
SCTE (Society of Cable 
Television Engineers)? 

01. _ yes 
02. no 

B. Please check the cote-
gory that best describes 
your firm's primary 
business (check only 1): 
Cable TV Systems Operations 
03._ Independent Cable TV Syst. 
04. MS0 (hvo or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. SMATV or DBS Operator 
08. - MDS, 51V or LPTV Operator 
09. _ Microwave or Telephone Comp 
10. Commercial TV Broadcaster 
11. Cable TV Component 

Manufacturer 
12. Cable r/ Investor 
13. Financial Institution, Broker, 

Consultant 
14. Law Firrn or Govt. Agency 
15. Progam Producer or Distrbutor 
16. _ Advertising Agency 
17. Educational TV Station, School, 

or Library 
18. _ Other (please specify)_ 

C. Please check the 
category that best 
describes your job title: 

19. _Corporate Management 
20. _ Management 
21. _ Progarnming 

TechnicaVEnglnereing 
22. Vice President 
23. Director 
24. Manager 
25. _ Engineer 
26. Technician 
27. Installer 

28. Sales/Marketing 
29. _ Other (please specifyi_ 

D. In the next 12 months, 
what cable equipment 
do you plan to buy? 

30. Amplifiers 
31. Antennas 

32. CATV Passive Equipment includ-
ing Coaxial Cable 

33. Cab Tools 
34. - CAD Software, Mapping 
35. - Commercial kreertion/ 

Character Generator 
36. Compression/Digital Equei. 
37. Computer Equipment 
38. Ccenectors/Splitters 
39. - Fleet Management 
40. - Headend Equipment 
41. Interactive Software 
42. - Lightning Protection 
43. Vaults/Pedestab 
44. - MAIDS Transmission Equipment 
45. Microwave Equipment 
46. Receivers aid Modulators 
47. _ Safety Equipment 
48. Satellite Equipment 
49. Subscrber/Addressable 

Security Equipment/ 
Converlyeemotes 

50. Telephone/PCS Equipment 
51. Power Suites. (Batteries, etc.) 
52. Video Servers 

E. What is your I cable 
equipment expenditure? 

53. up to $50,000 
54. $50,001 to $100,000 
55. $100,001 to $250,000 
56. over $250,003 

F. In the next 12 months, 
what fiber-optic equip-
ment do you plan to buy? 

57. Fber-Optic Amplifiers 
58. Fber-Optic Connectors 
59. _ Fdrer-Optic Couplers/Splitters 
60. Fber-Optic Splicers 
61. Fber-Optic Transmitter/Receiver 
62. Fber-Optic Patchcordd Pigtails 
63. _ Fber-Optic Components 
64. Fber-Optic Cable 
65. Fner-Optic Closures 8 Cabinets 

G. What is your  
fiber-optic equipment 
expenditures? 

66. _ up to $50,000 
67. $50,001 to $100,000 
68. $100,001 to $250,000 
69. over $250,000 

H. In the next 12 months, 
what cable test & 
measurement equipment 
do you plan to buy? 

70. Audio Test Equipment 
71. Cable Fault Locators 
72. Fber Optics Test Equipment 
73. Leakage Detection 
74. OTDRs 
75. Power Meter 
76. Signal Level Meters 
77. _ Spectrum Analyzers 
78. Status Monitoring 
79. _- System Bench Sweep 
80. _ TDRs 
81. Video Test Equipment 

I. What is your annual cable 
test & measurement 
equipment expenditure? 

82. up to $50,003 
83. $50,001 to $100,000 
84. 8100,001 to 8250,000 
85. over $250,000 

J. In the next 12 months, 
what cable services do 
you plan to buy? 

86. Consulting/Brokerage Services 
87. - Contracting Services 

- (Construction/Installation) 
88. Repair Services 
89. - Technical Serviced Eng. Design 
90. Training Services 

K. What is your I cable 
services expenditure? 

91. _ up to $50,000 
92. $50,001 to $100.000 
93. $100,001 to $250,003 
94. over 8250,000 

L. Do you plan to rebuild/ 
upgrade your system in: 

95. 1 year 
96. _ more than 2 years 

M. How many miles of plant 
are you upgrading/ 
rebuilding? 

97. up tol 0 miles 
98. 11-30 miles 
99. 31 miles or more 
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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# 

 ADC Telecommunications .Insert 122   

27  Alpha Technologies 11 90   

200  Ando Electrical Co. Ltd. 16 

5  Antec Corp.  96 

127  Barco Inc. 37 192 

45  Belden 25 215 

201  Ben Hughes/Cable Prep 61 111 

202  Cable AML 57 216 

40  Cadco 59 68 

204  C-Cor Electronics 75 103   

125  Channell Commercial 39 1 

223  Coast CATV Supply 62 2 

38  ComSon ics 29 189   

203  Corning 53 13   

205  Dawn Satellite 55 77   

206  dbTronics 6 105   

207  DX Communications 27 219 

15  General Instrument 31 133 

62  Harmonic Lightwaves 7 146   

10  Hewlett Packard 19 3 

208  Holland Electronics 55 220   

209  Integral Corp.  12 221   

210  Integration Specialist Inc 83 96   

 KMI 69 

Advertiser Page# 

Lectro Products 35 

Masterack 33 

211, 212 Mega Hertz 8, 62 

214  NCTI  

 Nortel/Northern Telecom 

 Passive Devices  

 Pico Macom  

67 

42-43 

21 

5 

 Power and Telephone Supply....18 

 Quality RF Services 73 

Riser Bond 45 

 SCTE 54 

Sencore 2 

Sharp Microelectronics 

Standard Communications  

Sprint North Supply 

Superior Electronics 

Telecrafter Products 

48-49 

9 

13 

95 

 4 

63 

23 

3 

46 

 3M  

Trilithic  

 Trilogy Communications  

Tulsat 

Tulsat 47 

Vela Research 17 

55, 51 Wavetek 15, 71 
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BRIDGEPOINT 

COMMUNICATIONS INC. 

Aerial 
New Build 
Fiber Placement 
Installations 

Underground 
Rebuild 
Upgrade Splicing 
Splicing 

(214) 780-1988 
DALLAS, TEXAS • HOUSTON • PHOENIX • BOSTON • HONOLU-

CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• 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 

WE 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 

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 

ne-1- = - 
We Buy - Wanted: ALL BRANDS 

YOUR USED OR EXCESS EQUIPMENT 
Fax your used/excess list 

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

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

SIZES 

3 meter 10' 

3.3 meter 11' 

3.7 meter 12' 

3.9 meter 13' 

4.2 meter 14' 

4.5 meter 14.8' 

5 meter 16' 

CALL FOR PRICING 

(800) 627-9443 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI • USA • 53821 
Phone (608) 326-8406 
Fax (608) 326-4233 

DESIGN 
EXTENDER 

A Division of GLA Intornational 

lE M APPING INNOVATORS 
Est. 1982 

Strand Mapping FTF-FTSA Design 
As Built Mapping Fiber Optic Design 
Rebuild Mapping Lode Data - AutoCad 
Fiber Optic Routing Lynx, Focus, CableView 
MDU Surveys Microstation (DGN) Experts 
Map Digitizing File Conversions DWG - DGN - DXF 
System Design CAD System Sales & Training 

425 Woods Mill Rd. South Ste. 300 Town & Countnh Mo. 63 017 
Phone: 314-579-4627 or S00-875-8786 Fax: 314-579-4628 

FOR SALE 

CUSTOMER PICK UP OR SHIP 
SCIENTIFIC ATLANTA MODEL 9000 2.9 
METRE SATELLITE DISH. ALSO 6 

EACH 6650 RECEIVERS, 7 EACH 6330 
MODULATORS, 5 EACH VIDEO 
DESCRAMBLERS AND 5 EACH 
PROCESSOR SETS WITH INPUT/ 

OUTPUT CONVERTERS. ALL OR PART 
WITH PRICES NEGOTIABLE. 

CONTACT H. FLEMMING 
19001 S. RICHFIELD AVENUE 

GREEN VALLEY, ARIZONA 85614 
PHONE: (520) 648-3610 
(AFTER 5 PM PDT) 
FAX: (520) 625-1685 

LASHER 
Repair Service 

10 Day 
Turnaround 

CABLE KRAFT TOOL CORP. 
1572 Cartersville Hwy. 

Dallas, GA 30132 

404-443-2624 
CELEBRATING OUR 

10TH YEAR OF CATV & 
TELEPHONE LASHER SERVICE 

TRAINING 

• 

Charles Industries, Ltd. 
Technical Training is 

now offering ... 

"INTRODUCTION TO 
DIGITAL TELEPHONY" 

AND 
WESCOM0' PRODUCT 

TRAINING 

• Performance Based 

• Hands-On 

• Applications-Focused 

STANDARD AND 
CUSTOMIZED CLASSES 

"YOUR PLACE OR OURS" 
Contact Forest Smith 

Charles Industries Training Department 
for current class schedule 

5600 Apollo Drive 
Rolling Meadows, IL 60008 

Phone (708) 806-8520 
FAX (708) 806-6231 



• 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-Bui Its 
• Underground 

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

(5) Telsta T40 Placer Units In Stock From $8,000 

(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000 

(13) Digger Derricks Etc. 

(130) Specialized Trucks In Stock 

!es," 

Call For Price List: 
(215) 721-4444 

Fax: (215) 721-4350 

Opdyke Inc. 
Truck & 

Equipment Sales 
3123 Bethlehem Pike 
Hatfield, PA 19440 

USA 

CAREER OPPORTUNITIES 

Superior Jobs For 
Superior Candidates— 
From Techs To Execs 

Positions Throughout The Broadband Industries 

Mark Clancey is a former technician, 
engineering manager and 

executive, so he knows your needs. 
Phone: 714-488- 55 FAX: 714-488-8858 

E-mail: broadbandl @aoi.com 

Prme040111111r 
P.O. Box 639, san Juan Capistrano, CA 92639 

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 

Peter 

FroehFroehlich & Co. lich 
search 

SCTE Sustaining 
Member 

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

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

Nationwide. 
Call or Write. Fees Paid. 

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

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

Communication Resources 
The Communication Personnel Specialists 
P.O. Box 141397 • Cincinnati, OH 45250 
606-491-5410 / FAX 606-491-4340 

Established and growing manufactur-
ing company seeks experienced sales 
person for Western Regional Sales 
Manager position. Send resume to 
P.O. Box 955, Elyria, OH 44036. 

ENGINEERING AND DOCUMENTATION SERVICES 

currently has positions available across the country for: 
Installers Technicians Audit 
Coax Splicers Fiber Splicers Quality Assurance 
Project Super CATV Designers CATV Trainer 
R.F. Engineers Cad Drafters Field Walkout 
Fax resume and salary history to Aerotek do Danny Kern 
Fax # (214) 690-6014 or mail to: PO Box 831090 
Phone # (800) 998-2742 Richardson, TX 75083 

NATIONAL EMPLOYMENT OPPORTUNITIES 

"TO BRING TOMORROWS TELECOMMUNICATIONS 

INTO TODAY'S HOMES" 

WITH RTK GROUP, INC. 

DESIGN AND FIELD ENGINEERING AREA SUPERVISORS 

Ideal candidates will have 3-5 years experience in supervising and coordinating survey and 
mapping production for the development of a multimedia transport platforms. Extensive 
background needed in CCAD, GIS mapping, LAN, WAN, SONET, ISDN, ATM and HFC 
Networks. Excellent administrative, organizational and communications skills are essential. 

SYSTEM DESIGN SURVEYORS 

Ideal candidates will have 1-3 years experience in CATV or other transport platforms. 
Knowledge of SONEF, ISDN and HFC Network layouts are required, Must perform plant 
walk-out, survey for inside MDU wiring and establish sub-surface connectivity. Will interface 
with field and construction personnel and Engineering Management. Strong attention to detail 

and organizational skills a must. 

For consideration, Please send your résumé to: 

Human Resources Manager 
PO Box 922 
New Providence, NJ 07974 
Equal Opportunity Employer 
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Now in its 17th Edition! Completely 
updated, revised and expanded for 1995! 

W ith The 1995 World Satellite Directory, 
you can now have direct access to the 
current names, addresses, and 

telephone and fax numbers of more than 6,000 
top-level decision makers employed by over 
3,000 satellite carriers, transmission services 
companies, broadcasters, and other major 
commercial users of satellite technology. 

Multiple indexes and finding aids 
to assist you... 

*- Product/Service Yellow Pages 

.- Company Index (Blue Pages) 

ab- Satellite Systems Index 

le Satellite Operations Index 

0- Launch Schedule 

0- Table of Geostationary Orbital Positions 

.- Index of Services Offered 

.- Geographic Index 

5 Ways The 1995 World 
Satellite Directory can help 
you make profitable decisions: lo 

Sections of information to 
streamline your marketing 
and improve your productivity. 

1. Develop targeted mailing lists 

2. Generate winning sales leads 

3. Land big contracts 
4. Pre-qualify vendors and suppliers 

5. Increase market share by deve!oping new 
channels of distribution 

"I've seen the others and they don't hold a candle 
to The World Satellite Directory. Phillips Business 
Information understands my industry and they 
understand my geographic needs. 

AAILL.hgegire-Iljle—ne." 

Elayne Angel, President and CEO, 
nanslink Communications, Inc., New York, NY 

Section 1 MARKET TRENDS 

Section 2 SATELLITE OPERATORS 

Section 3 TRANSPONDER BROKERS & RESELLERS 

Section 4 TRANSMISSION/BUSINESS TV & 
VIDEOCONFERENCING SERVICES 

Section 5 EQUIPMENT PROVIDERS 

Section 6 

Section 7 

Section 8 PTTs 

Section 9 
ORGANIZATIONS 

Section 10 PRODUCT/SERVICE YELLOW PAGES 

BUSINESS AND TECHNICAL SERVICES 

GOVERNMENT AGENCIES 

INTERGOVERNMENTAL POLICY 

For immediate service, call our Client 
Services Department at (800)777-5006, 

+1(301)424-3338 outside the U.S. 

NEW ON CD-ROM! AniiiiQh, 

Faster, hands-on capabilities can be 
found with Satellite on B2J , the new 
combination of THE WORLD 
SATELLITE DIRECTORY and THE SATELLITE 
SYSTEMS HANDBOOK. You can define your search 
geographically, by company, by frequency band of 
operation, and by operational status. 

Priority Code: SE607 



CALE NDAR 
July 
7-9: Fiber U fiber-optic installers confer-
ence, Royal Plaza Hotel, Marlboro, MA. Con-
tact (800) 50-FIBER. 
10-12: Society of Cable Telecommunica-
tions Engineers Introduction to Telephony 
seminar, Loews Giorgio Hotel, Denver. Con-
tact SCTE national headquarters, (610) 363-
6888. 
10-13: Antec Fiberworks training course, 
digital networks, Denver. Contact (800) 342-
3763. 
10-13: Siecor training course, fiber-optic in-
stallation and splicing, maintenance and 
restoration for CATV applications, Hickory, 
NC. Contact (800) 743-2671, ext. 5539. 
11: SCTE Cascade Range Chapter testing 
session, BCT/E exams to be administered, 
Lincoln City, OR. Contact Cindy Welsh, 
(503) 667-9390. 
11: SCTE Desert Chapter seminar, fiber 
systems and technology, BCT/E Category III 
tutorial, El Rancho, Beaumont, CA. Contact 
Bruce Wedeking, (909) 677-2147. 
11: SCTE Penn-Ohio Chapter annual golf 
outing. Contact Marianne McClain, (412) 
531-5710. 
11: SCTE Southeast Texas Chapter test-
ing session, BCT/E exams to be adminis-
tered, Walden, TX. Contact Richard Grahn, 
(713) 579-6319. 
11: SCTE Southeast Texas Chapter test-
ing session, BCT/E exams to be adminis-
tered, Houston. Contact Richard Grahn, 
(713) 579-6319. 
11-13: C-COR training seminar, digital 
video and fiber-optic networking, Fremont, 
CA. Contact (800) 233-2267, ext. 4422. 
11-13: SCTE Wheat State Chapter testing 
session, BCT/E exams to be administered, 
Great Bend, KS. Contact Jim Fronk, (316) 
792-2574. 
13: Society of Cable Telecommunica-
tions Engineers Satellite Tele-Seminar Pro-
gram, Advances in System Architectures 
(Part II), to be shown on Galaxy 1R, 
Transponder 14, 2:30-3:30 p.m. ET. Contact 
SCTE national headquarters, (610) 363-6888. 
13-15: Society of Cable Telecommunica-
tions Engineers Technology for Techni-
cians II seminar, Loews Giorgio Hotel, Den-
ver. Contact SCTE national headquarters, 
(610) 363-6888. 
13: SCTE Chesapeake Chapter testing 
session, Installer exams to be administered, 
Fairfax, VA. Contact Mike Nelson, (703) 
313-6480. 
13: SCTE Magnolia Chapter testing ses-
sion, BCT/E and Installer exams to be ad-
ministered, Ramada Coliseum, Jackson, MS. 
Contact Robert Marsh, (601) 932-3172. 
15: SCTE Cactus Chapter seminar, distri-
bution systems, Dimension Cable office, 
Phoenix. Contact Harold Mackey, (602) 352-
5860, ext. 135. 
15: SCTE South Florida Chapter semi-
nar, installer training, Ft. Lauderdale, FL. 
Contact Jim Jones, (407) 478-5866, ext. 409. 
17-19: Wireless Cable Show, Grand Hyatt 
Hotel and Washington Convention Center, 
Washington, DC. Contact WCAI, (319) 752-
8336. 
17-21: General Instrument training 
course, broadband communications network 

design, Minneapolis. Contact Lisa Nagel, 
(215) 830-5678. 
18-20: C-COR training seminar, broadband 
communications, Chicago. Contact (800) 233-
2267, ext. 4422. 
19: SCTE Dixie Chapter seminar, true al-
ternate access, Arizona Rib Company, Birm-
ingham, AL. Contact Powell Bedgood, (205) 
733-1679. 
19: SCTE Piedmont Chapter seminar, up-
grade planning with fiber construction and 
restoration, Hickory, NC. Contact Mark 
Eagel, (919) 220-3889. 
22: SCTE Big Sky Chapter seminar, data 
networking and system preparation for the fu-
ture, BCT/E and Installer exams to be admin-
istered, Grouse Mountain Lodge, Whitefish, 
MT. Contact Marla DeShaw, (406) 632-4300. 
22: SCTE Chaparral Chapter seminar, 
troubleshooting techniques, maintenance 
and test equipment, Sandia Preparatory 
School, Albuquerque, NM. Contact Bob 
Wiseman, (505) 761-6243. 
23: SCTE Old Dominion Chapter You're 
Appreciated Celebration, Busch Gardens, 
Williamsburg, VA. Contact Margaret 
Fitzgerald, (703) 248-3400. 
24-25: Antec Fiberworks training course, 
broadband cable TV technology, Denver. 
Contact (800) 342-3763. 
24-27: New England Cable Show, New-
port Islander Doubletree Hotel and Confer-
ence Center, Newport, RI. Contact (617) 843-
3418. 
24-27: Siecor training course, fiber-optic in-
stallation and splicing, maintenance and 
restoration for CATV applications, Keller, 
TX. Contact (800) 743-2671, ext. 5539. 
25: SCTE Desert Chapter testing session, 
BCT/E and Installer exams to be adminis-
tered, Colony Cablevision office, Palm 
Desert, CA. Contact Bruce Wedeking, (909) 
677-2147. 
25-27: C-COR training seminar, cable TV 
technology, State College, PA. Contact (800) 
233-2267, ext. 4422. 
25-27: General Instrument training course, 
advanced broadband applications, Baltimore. 
Contact Lisa Nagel, (215) 830-5678. 
26: SCTE Heart of America Chapter test-
ing session, BCT/E exams to be adminis-
tered, Blue Springs, MO. Contact David 
Clark, (913) 599-5900. 
26: SCTE Mid-South Chapter testing ses-
sion, Installer exams to be administered, 
Time Warner office, Memphis, TN. Contact 
Kathy Andrews, (901) 365-1770, ext. 4110. 
26-27: Antec Fiberworks training course, 
compressed video concepts and transmission, 
Denver. Contact (800) 342-3763. 
28: scrE Wheat State Chapter testing 
session, BCT/E exams to be administered, 
Great Bend, KS. Contact Jim Fronk, (316) 
792-2574. 
29: SCTE Cactus Chapter seminar, distri-
bution systems, Dimension Cable office, 
Phoenix. Contact Harold Mackey, (602) 352-
5860, ext. 135. 

August 

1: SCTE Ohio Valley Chapter testing ses-
sion, BCT/E and Installer exams to be ad-
ministered, Cincinnati. Contact Jon Schatz, 
(614) 221-3131. 

Planning Ahead 
Aug. 23-26: Rocky Mountain Expo, 
Snowmass Resort Convention Center, 
Snowmass, CO. Contact (303) 863-0084. 
Aug. 28-30: Eastern Cable Show, Info-
rum, Atlanta. Contact (404) 252-2454. 
Oct. 9-12: Atlantic Cable Show, Conven-
tion Center, Atlantic City, NJ. Contact 
(609) 848-1000. 
Oct. 31-Nov. 2: Private Cable & Wireless 
Show, Miami Beach, FL. Contact (713) 
342-9826. 
Dec. 6-8: The Western Show, Anaheim, 
CA. Contact (510) 428-2225. 

1: SCTE Southeast Texas Chapter testing 
session, BCT/E exams to be administered, 
Walden, TX. Contact Richard Grahn, (713) 
579-6319. 
1: SCTE Southeast Texas Chapter testing 
session, BCT/E exams to be administered, 
Houston. Contact Richard Grahn, (713) 579-
6319. 
1-3: C-COR training seminar, broadband/ 
CATV laboratory, State College, PA. Contact 
(800) 233-2267, ext. 4422. 
2: SCTE Ohio Valley Chapter testing ses-
sion, BCT/E and Installer exams to be ad-
ministered, Cleveland. Contact Jon Schatz, 
(614) 221-3131. 
7-10: Siecor training course, fiber-optic 
installation and splicing, maintenance 
and restoration for CATV applications, 
Hickory, NC. Contact (800) 743-2671, ext. 
5539. 
8-10: C-COR training seminar, broadband/ 
LAN laboratory, State College, PA. Contact 
(800) 233-2267, ext. 4422. 
8-10: General Instrument training 
course, broadband applications, Portland, 
OR. Contact Lisa Nagel, (215) 830-5678. 
8-10: SCTE Wheat State Chapter testing 
session, BCT/E exams to be administered, 
Great Bend, KS. Contact Jim Fronk, (316) 
792-2574. 
9: SCTE Mid-South Chapter testing 
session, BCT/E exams to be administered, 
Time Warner office, Memphis, TN. Con-
tact Kathy Andrews, (901) 365-1770, ext. 
4110. 
10: Society of Cable Telecommunica-
tions Engineers Satellite Tele-Seminar 
Program, Basics of Digital Compression, 
to be shown on Galaxy 1R, Transponder 
14, 2:30-3:30 p.m. ET. Contact SCTE na-
tional headquarters, (610) 363-6888. 
10: SCTE Music City Chapter testing ses-
sion, BCT/E exams to be administered, 
Nashville, TN. Contact Kenny Long, (615) 
244-7462, ext. 392. 
10: SCTE New England Chapter testing 
session, Installer exams to be administered, 
Worcester, MA. Contact Tom Garcia, (508) 
562-1675. 
13-15: Great Lakes Cable Expo, Indiana 
Convention Center, Indianapolis. Contact 
(317) 845-8100. 
13-15: Society of Cable Telecommuni-
cations Engineers technical sessions, In-
diana Convention Center, Indianapolis. 
Contact Great Lakes Cable Expo, (317) 
845-8100. 
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PRESIDENT'S MESSAGE 
By Bill Riker, President, Society of Cable Telecommunications Engineers 

New board members take seats 
I am pleased to announce 
that Cable-Tec Expo '95, 
held June 14-17 in Las 
Vegas, NV, was a great suc-

cess. I think this year's program was 
one of the best to date and the com-
ments I heard from attendees indicate 
they felt the same way. They ex-
pressed how informative the tutorials, 
technical sessions and workshops were 
and how pleased they were to see such 
an increase in the number of ex-
hibitors this year. 

As always, the Society intends to 
make each Expo even better than the 
previous one. The staff has already 
begun work on Cable-Tec Expo '96, to 
be held June 10-13 in Nashville, TN, 
and we welcome your ideas and sug-
gestions for topics to be covered. 

Introducing the board 
Every Expo starts with a meeting of 

the Society's national board of direc-
tors and this year was no exception. 
The meeting begins with the seating of 
newly elected regional and at-large di-
rectors. 

In addition to welcoming back re-
elected board members At-Large Direc-
tors Wendell Bailey and Wendell 
Woody, Region 6 Director Robert Scha-
effer and Region 9 Director Hugh Mc-
Carley, we welcomed Region 1 Director 
Patrick O'Hare, Region 2 Director 
Steve Johnson and Region 11 Director 
Dennis Quinter. They join the other 
board members currently serving their 
1994-96 terms: At-Large Director Tom 
Elliot, Region 3 Director Andy Scott, 
Region 4 Director Rosa Rosas, Region 
5 Director Larry Stiffelman, Region 7 
Director Terry Bush, Region 8 Director 
Steve Christopher, Region 10 Director 
Michael Smith and Region 12 Director 
John Vartanian. 

Patrick O'Hare, regional engineer-
ing manager for Viacom Cable, has 
distinguished himself through his ac-
tive participation in the Society's Gold-
en Gate Chapter. He has served as its 
president for the past two years and 
previously held the positions of vice 
president in 1992 and director during 
1984-85. He has enjoyed working on 
the chapter's board, and having served 

as a director, he understands the diffi-
culty chapter directors have in volun-
teering so much of their time while 
maintaining full-time positions in the 
industry. 

"As a regional director," O'Hare as-
serts, "I vow to stay in touch with local 
chapter and meeting group directors 
on a regular basis to assist them in the 
continuing success of their respective 
groups." 

He has spoken to many members 
who expressed their feelings that "the 
actual needs and wants of the mem-
bers sometimes don't get to the top." 
He wants to stay in close contact with 
local members to ensure that their 
wishes are the driving force that 
guides the path of the national board. 
Ideas and plans that have proven suc-
cessful in his chapter will be passed on 
to benefit other local groups. 

Steve Johnson oversees Time Warn-
er Cable's signal leakage program and 
also leads the company's efforts to 
comply with Federal Communications 
Commission regulations. A Senior 
member of the Society, he also serves 
as treasurer of the Rocky Mountain 
Chapter. During his years of involve-
ment with the chapter, he also has 
held the offices of president and vice 
president. 

Johnson has served on the Broad-
band Communications Technician/En-
gineer (BCT/E) Administration and 
Membership Benefits subcommittees 
and is the new chairman of the EAS 
Subcommittee. He states that he is 
"very honored to have been selected in 
such a close race. Ron Hranac and 
Pam Nobles (former regional directors) 
have done a great job in Region 2 in 
the past and I hope to continue that 
tradition." 

In his involvement with the Rocky 
Mountain Chapter, Johnson has 
worked to improve the chapter's finan-
cial efficiency "so that members get the 
most for their money." He feels that 
among the biggest issues the Society is 
facing are the convergence of technolo-
gies and a large number of companies 
merging and restructuring. "SCTE 
needs to stay current in its training," 
he believes, also pointing out that as 

people's lives and work schedules be-
come more demanding, there is greater 
competition for people's time and the 
Society needs to address that issue. 

Dennis Quinter holds the position of 
director of engineering for TWC Berks 
Cable in Reading, PA. He has been ac-
tively involved in the Delaware Valley 
Chapter and has served as its presi-
dent, first vice president and second 
vice president. He also is an active 
member of the Pennsylvania Commu-
nications and Technology Association 
(PCTA) Technology Committee. 

"I really feel it is a privilege and a 
great responsibility to have been elect-
ed," Quinter affirms. "SCTE has been 
instrumental in my career and I feel 
that the same is true for many other 
members." He is quick to emphasize 
how training has played a major role 
in his job advancement over the years 
and how beneficial his contact with 
other people in the Society has been. 

"I've heard different people from 
many different systems say that they 
wish their managers would let them go 
to training sessions and chapter meet-
ings," Quinter says. "We need to focus 
on local management and get them to 
understand the long-term benefits of 
participation in SCTE activities." He 
feels that if managers incorporated 
regular training into their employee 
work schedules, they would find that 
they could work around the slight 
schedule changes. 

All three of the new regional direc-
tors agree that the Society's BCT/E 
and Installer Certification programs 
are invaluable to the industry and that 
these programs must be continued, 
strengthened and maintained to stay 
current with the changes in technolo-
gy. 

With so much movement in the in-
dustry, many people will be experienc-
ing varied degrees of change in the po-
sitions they hold. Many of these people 
will need to acquire new skills or addi-
tional technical training to remain cur-
rent. The board will work to address 
these issues and strive to accommo-
date the needs of its members in fur-
thering technical training programs 
and services for the industry. CT 
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Finally, a Spectrum Analyzer for the End-of-Line 
Cheetah PC-1000 Performs In-Service Distortion Tests 

MPLIANCE TESTING 

A true end-of-line spectrum analyzer, the 

PC-1000 performs remote diagnostics, 

alarm monitoring and FCC compliance 

testing. You save the time and hassle of 

carting "portable" spectrum analyzers to 

the field to perform tests manually. 

Place the PC-1000 at required FCC test 

points and other strategic locations for 

automated compliance testing. It 

completes non-interfering distortion tests 

including CSO, C/N, Hum and In-Channel 

Frequency Response. This provides you 

the ability to continuously monitor and 

alarm on distortion parameters without 

disrupting service. 

Make the PC-1000 part of your status 

monitoring and performance 

measurement plans! 

For more information, 

call (813) 756-6000. 

SUPERIOR EL 

Full spectrum analysis 
capabilities 

5 MHz-1 GHz operation 

Frequency agile 
RF data modems 

Automatic corrections 
for scrambled channels 

ECTRONICS GROUP, INC. 

6432 Parkland Drive A Sarasota, Florida 34243 A Phone (813) 756-6000 A Fax (813) 758-3800 
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Building "the highway" comes down to attitude. 

Ver 

The speed of change has no posted limits. Whoever arrives first with 

the most is the winner. Check your rearview and note that hindsight 

is 20/20. We pave the road from highway to driveway. Accelerate 

today into integrated video, voice & data. Step on it and wave bye. 

1.800.TO.ANTEC 

AIVTIEC 
network know-how 

NOW. 

Reader Service Number 5 
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