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Multiple Strengths, Single System... LANguard 
Expanding Horizons... AM's 
strength is our proven ability to respond 
to CATV market needs with dependable 
status monitoring systems. We can 
tailor an efficient monitoring solution 
regardless of your system's amplifiers, 
power supplies or even its architecture. 

Status Monitoring That 
Works!...we have perfected the art 
of gathering vital data for CATV systems 
using virtually any brand of active 
equipment - even mixed systems... 

running on COAX and FIBER. Plus, if 
you have already invested in other 

monitoring transponders, chances are 
we can incorporate what you already 
own into one effective, comprehensive 
system. 

The PaybaCk...LANguard's ampli-
fier, power supply and special end-of-
line monitors take critical signal mea-
surements of every important param-
eter throughout your system. Our 
powerful software interprets and 
displays this information in a clear, 
easy-to-use form... presenting either a 
global view of your system, or just a 
small portion of interest. 

In doing so,LANguard can save you 
money... with fewer outages, reduced 

labor costs associated with service 
calls, better subscriber retention, 
lower maintenance costs, plus 
the all-important improved 
customer perception and satisfac-

tion from enhanced service and a 
clear picture. 

LANguard also makes compliance to 
FCC regulations more manageable. 

Invest In Status Monitoring 
That Won't Ever Become 
Obsolete...with hundreds of 
LANguard status monitoring systems 
installed throughout the world, we 
encourage you to ask our customers how 
completely dependable our monitoring 
solutions are, regardless of the situation 
or system design. 

For today's CATV systems, and for the 
systems of tomorrow...the watchword is 
LANguard. Call 1 (800) 248-9004 for 
ultimate, single-system status monitoring. 

AM 
COMMUNICATIONS 
We're Keeping Watch! 

1900 AM Drive • P.O. Box 9004 
Quakertown, PA 18951-9004 

Tel: (215) 536-1354 Fax: (215) 536-1475 

1 (800) 248-9004 
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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 
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Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
800-874-5649 • 601-932-44.61 
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Not only better, they cost less. 

An uncompromising devotion to 
quality products, delivered on time, 
and stable prices. No wonder they 
are the industry standard. 

For products going up in quality, not in price, call 800-548-7243. 

Am\ _ _ _ _    
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Products creatively designed for the cable industry 
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Some call it the way of the future. 
We're ready now. 
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Fiber optics. For years it's been discussed 
at the trade shows and written about in the 
journals. But when the time for talk came 
to an end and the call went out for it to finally 
become a reality, you knew that Jerrold 
would respond. 

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

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

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

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

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

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

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

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

à  

%MIR -Cable Security V 
• 801 Fox Trail 

PO. Box 2796 
Opelika, AL 36801 
800-288-1506 

EDITOR'S LETTERI111111111111111111111 

Technology takes limelight 
For the first time in several years, 

technology overshadowed program-
ming/operations/finance/marketing at 
the annual NCTA convention. While 
floor traffic appeared to be down some-
what from previous years (final atten-
dance figures were not available at the 
time I wrote this), most exhibitors I 
spoke with said that the quality of floor 
traffic was better than usual. Further-
more, international attendance was 
probably the best ever! 

What brought technology to the 
forefront? Fiber was certainly part of 
the equation, as was the introduction of 
750+ MHz active equipment. But what 
really stole the show was without a 
doubt digital video compression. And I 
think we've been blindsided by the lat-
ter, gang. 

It wasn't that long ago that video 
compression was a laboratory curiosity, 
with expectations that we wouldn't see 
working technology until the end of 
1991 or perhaps sometime in 1992. I 
think compression sort of sneaked in 
through the back door while we weren't 
looking: Jerrold, S-A and SkyPix all 
had some very impressive demonstra-
tions in New Orleans. 

Since late 1988 fiber has been 
cable's gee-whiz technology. It's cer-
tainly going to continue to play a vital 
role in the evolution of our industry, but 
I think we now have a new gee-whiz 
kid: digital video compression. I also 
think it has the potential to be much 
more than evolutionary; I predict that 
compression is going to be a revolu-
tionary part of the business, perhaps 
even surpassing the importance of 
satellite technology in the 1970s. 

Not only will compression allow us 
to substantially increase the efficiency 
of spectrum usage (how about three or 
four channels in the space of one 6 
MHz analog channel?), but it paves the 
way for real pay-per-view: near video 
on demand. On an even bigger scale, 
there's potential for impacting the con-
sumer electronics industry. We already 
have CD and laser disc players, and in 
the last year or so have seen the intro-
duction of DAT (digital audiotape) play-
ers and recorders. All of these are digi-

tal technologies, and many of the 
devices have not only analog inputs 
and outputs, but digital inputs and out-
puts as well. I bet it won't be too long 
before we see TV sets and VCRs 
(DVTs?) with digital inputs and outputs 
next to their analog connectors. Quite a 
distance down the road we may even 
see all-digital equipment. (Hmmm 
all-digital cable systems?) 

During the next 12 to 24 months 
we're going to see substantial improve-
ments to video compression technolo-
gy, and maybe even some standards! 
No, the demos at NCTA weren't per-
fect. Take SkyPix for example. Eight 
compressed channels — each about 2 
MHz wide — from one satellite 
transponder were block converted 
down to the VHF spectrum and mixed 
in with a local cable system feed. Part 
of the demo included adding noise and 
distortion to the system feed to simu-
late a 500 (not a typo!) amplifier cas-
cade. The analog signals on the sys-
tem looked pretty bad — definitely in 
the objectionable category — but the 
SkyPix compressed video looked 
exactly the same as it did with no noise 
or distortion added to the spectrum. 
And the SkyPix channels were quite 
acceptable (yes, there were some digi-
tal artifacts visible); certainly better 
than the movies you rent at the local 
video store. I think a lot of consumers 
would be willing to pay for the picture 
quality I saw. 

Maybe NCTA officials should have 
had someone dressed as Paul Revere 
riding a horse through the convention 
center shouting, "compression is corn-
ing, compression is coming." Without 
question, the future of our industry was 
on display in New Orleans. Let's make 
sure we welcome it with open arms, 
just like we did satellite technology, 
expanded bandwidth operation and 
fiber optics. I think video compression 
will be more than just another tool in 
our CATV toolbox, though; it may well 
become the toolbox! 

Ronald J. Hranac 
Senior Technical Editor 
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Protects active and passive 
voltage surges and transie 
system reliability 

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

At last, 
a full-function 
hand-held 
signal level meter. 

[d/ TM 

This is the one you've been 
waiting for. Only new 
Window LiteTM gives you full 
spectrum awareness, advanced 
technology, ease of use and 
reliability.., in an affordable 
hand-held field diagnostic device. 

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

you can see all channels in the range 
of 5 to 860 MHz at once without the 
need for band selectors. Or use the 
numeric keypad to directly access a 
single channel. You can even preset 
WindowLite to go right to favorite 
channels upon power-up. 

For easy system alignment and bal-
ancing, built-in Delta feature com-
pares real-time measurements to a 
memory-stored reference, or stored 
readings against each other. Window-
Lite is auto-scaling and auto-ranging, 
eliminating the need for user-selected 
attenuator pads. 
And it includes an internal noise 

source for precise calibration. 
Another WindowLite exclusive. 

Lite on your budget. 
Best of all, WindowLite costs less 
than larger, bulkier units that don't 
offer nearly as much. It's ruggedly 
constructed for use in the field. And 
we back it with our two-year parts 
and labor warranty. 

A whole new Lite. 
Call, write or fax us today for more 
information. It's time to see your 
system in a whole new light. 
WindowLite. 

COMSONICS, INC. 
An Employee Owned Corporation 

1350 Port Republic Road 
Harrisonburg, Virginia 22801 

Telephone 800-336-9681 
or 703-434-5965 

Telefax 703-434-9847 

In Canada contact 
Incospec Inc. 
3150, Delaunay 
Laval, Quebec H7L 9Z7 

Telephone 514-686-0033 
Telefax 514-688-7709 

Contact ComSonics for information on 
European and Middle Eastern distributors. 

"Window" is a registered trademark and 
WmdowLite" is a trademark of CornSonics, Inc. 

Reader Service Number 8 

COMMUNICATIONS 

Publication 

in Chief, Paul S. Maxwell 
-Editorial, Toni I. Barnett 

Editor, Wayne H. Lesley 
Editor, Shelley L Bolin 

Editor, Ronald J. Hranac 
Editors, Lesley Barnes 

Bob Diddlebock 
Ed English 
J Gushman (D.C.) 

Laura Hamilton 
Tom Rees 

Lawrence W. Lockwood 

TECHNOLOGY 

A Transmedia 

Editor 
Vice President 

Executive 
Associate 

Senior Technical 
Contributing 

Patrick 

East Coast Correspondent, 

President/ Group Publisher, Paul R. Levine 
Vice President-Sales, Charles M. Castellani 

Account Executives, Barbara Bellomo 
Patricia Linster 

Bill Parker 
Linda Sommer 

Production/Traffic Manager, Mary Felker 
Art Director, Brad Hamilton 

Artists, Christine Henry 
Mike Mathis 

Transmedia Partners-I, L.P. 
Chairman, Terrence Elkes 
President, Paul S. Maxwell 

Vice President/COO, Harry C. Gerhart 
Executive Vice President, Paul R. Levine 
Senior Vice President, Patrick J. Gushman 
Vice President-Editorial, Bob Diddlebock 

Controller, Kenneth W Edwards Jr 
Assistant to Controller, Nancy Parkin 

Art Director, Christine Henry 
Advertising Coordinator, Marla Sullivan 

Marketing Manager, Marie T Bevy 
Marketing Assistant, Renee Curtis 
Circulation Manager, Mary Sharkey 

Administrative Assistant, Kern Bruning 

CT Publications Corp. 
A subsidiary of Transmedia Partners-I, L.P. 

50 S. Steele St., Suite 500, Denver. Colo 80209 
(303) 355-2101 FAX (303) 355-2144 

Washington Bureau 
1926 N St NM., Second Floor, Washington, D C. 20036 

(202) 223-0970 FAX (202) 223-0980 

Advisory Board 
Paul Barth, United Artists 

Austin Coryell, Mile Hi Cablevision 
Richard Covell, Texscan 

Len Ecker. Consultant to the CATV Industry 
James Farmer, Scientific-Atlanta 
Robert Luff, Jones lntercable 

Clifford H. Paul, Consulting Engineer to RTK Corp. 
Dan Pike, Prime Cable 

William Riker. Society of Cable Television Engineers 
Clifford Schrock, CableBus Systems Corp. 
A.H. Sonnenschon. Hughes Microwave 

Raleigh B. Stella Ill. Valco Inc. 
David L. Willis, Tale-Communications Inc. 

SCTE Board of Directors 
At-Large Directors 

Richard Covell, Texscan 
Tom Elliot, TCl/CableLabs 
Wendell Bailey, NCTA 
Regional Directors 

Tom Elliott (Region 1). Catel Telecommunications 
Ron Hranac (Region 2), Coaxial International 
Ted Chesiey (Region 3). Rock Associates Inc. 

Leslie Read (Region 4), Sammons Communications 
Wendell Woody (Region 5). Anixter Cable TV 
Rich Henkemeyer (Region 6), Paragon Cable 

Victor Gates (Region 7). Metrovision 
Jack Trower (Region 8), WEHCO Video Inc. 
James Farmer (Region 9). Scientific-Atlanta 
Michael Smith (Region 10). Adelphia Cable 

Diana Riley (Region 11). Jerry Conn Associates 
Walt Ciciora (Region 12), ATC 

SUE—  VB PA 
[ 

8 MAY 1 991 COMMUNICATIONS TECHNOLOGY 



Low 

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

a full-featured, frequency agile, 
C/Ku satellite receiver and a com-
mercial VideoCipher® descram-
bler. You'll get them meticulously 
integrated into an MSO-approved 

package only 1.75" tall. And you 
won't give up anything. 

The Agile IRD II gives you rock-
solid 100 KHz PLL tuning 

accuracy and easy access to C or 
Ku bands and all scrambled cable 
programming. More importantly, 
it gives you 70 MHz 1.F., dual 
down-converter circuitry, and 
superb specs for textbook video, 
even in areas of high terrestrial 
interference. 
The Agile IRD 11, also gives you 

easy access to the unique Gold 

STANDARD 
-11- iJL 

e 
SYNC AUTH BYPASS SIGNAL 

.f". 

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

For a brochure proving the 
Standard Agile IRD 11 can offer 
extras like factory calibrated out-
put levels for simplified installa-
tion and operations, call (800) 
745-2445. 

We'll show you how to get high 
performance ... and still keep a 
low profile. 

Raise your standards. 

Standard 
® Communications 

SATCOM Division 

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

VIDEO 
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Cable pioneer Richard Schneider will be missed 

The cable industry suffered a tre-
mendous loss with the passing away of 
Richard Schneider on March 29, 1991, 
in Casper, Wyo. Richard, along with his 
brother Gene Schneider (both execu-
tives of United International Holdings) 
are two of cable's original pioneers; 
their first system turned on in 1953. 

Richard had been in the technical 
arena since he entered the University 
of Texas Engineering School in 1942. 
He entered the Navy in 1944 and 
attended its Technical Schools, ad-
vancing to a Special Research Service 
Squadron. 

In the winter of 1952-53, after more 
tech schooling and short stints with 
Texas Instruments and the Kwick Kafe 
Co. (in which the Schneiders were 
partners), Richard, with Gene, became 
interested in a new prospect — com-
munity antenna TV. Along the way, 
they met Bill Daniels. With Daniels' 
help and financial support from four 
Texas oilmen, they formed a company 
to construct the Casper system. 

On Christmas Eve, 1953, Richard 
and Gene played Santa Claus to the 
town of Casper. Instead of a sleigh, 
they delivered their gift via cable. 
Although the system could only deliver 
one channel (they chose Ch. 2 from 
Denver) it sure beat nothing. 

In Daniels' eulogy at Richard's 
memorial service, he said, "Everybody 
loved Richard Schneider and even 
more admirably, he never uttered an 
unkind word about anyone." 

Under Richard's technical guidance, 
the Casper system was not only the 
first operating cable system in the 
Rocky Mountain area, but also had the 
distinction of being the first system in 
the United States to utilize both com-
mon carrier and private microwave 
facilities to deliver signals to the sys-
tem. 

Richard was an engineer's engineer, 
and was not about to quit after building 
the Casper system. He had caught the 
cable bug. What began as one system 
eventually grew to be the 9th largest 

MSO (United Cable) in the country 
before its merger with United Artisits in 
1989 (The combined company is 
ranked #3.) 

Stated Frank Hickey of General 
Instrument, "Richard was perhaps 
more farsighted and open to technical 
innovation than many knew. As exam-
ple," he stressed, "Richard became 
convinced after thorough evaluation by 
himself and colleagues at United that 
addressable cable systems were an 
important advancement in operating 
efficiency and customer service. He 
was not an undemanding customer in 
technical matters, but he was among 
the most fair minded and reasonable 
men with whom I have ever dealt. His 
intelligent and commonsense judge-
ment will be missed, as will his friend-
ship." 

Another of Richard's long-standing 
friends was Pat McDonough of United 
International. "Richard Schneider was 
one of the best engineers I ever met. 
Those who had the privilege to work 
with him learned two things: that total 
honesty in dealing with others and the 
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New Horizons 
in Video Performance 

- 

The DIR-647 Integrated Receiver/ 
Descrambler from DX. It represents 
the latest in field-proven technology 
delivering the clearest, sharpest 
pictures possible. 
At DX, quality and reliability are 

always in sight. For over 30 years our 
success in building high performance 
products has put us at the forefront of 

SATELLITE RECEIVER 
MODEL DIR-647 

• Witt 
mismoor 

PowER 
SIGNAL STRENGTH 

the satellite communications indus-
try. DX combines the finest research 
and manufacturing with state-of-the-
art technology to meet the growing 
demands of large CATV operators. 
So for the highest level of video 

performance, look no further than 
DX. To arrange a free demonstration, 
call or write DX Communications, 
Inc. today. 

DESCPMIKER 

VIDEOCIPHER'i COMMERCIAL DESCRAMBLER EOVARED 

cli 
DX 

('; ANTENNA 
MMT-eè 

DX COMMUNICATIONS, INC. 
A subsidiary of C. ltoh & Co. (America) Inc. 

10 Skyline Drive, Hawthorne, NY 10532 - (914)347-4040 

1 /11/ die 

do I I Ceder Service Number 37 

Manufactured by DX Antenna Co., Ltd., Japan 
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technical quality of the systems he built 
were the real bottom line. He never 
spoke badly of another person," 
McDonough said, "never compromised 
his engineering standards and never 
played games for his own benefit. He 
demanded the same integrity from 
those around him. I worked with 
Richard for over 10 years and every 
day I stay in this business I will think of 
him and try to live up to the standard 
he set for all of us." 

Our industry will miss his presence 
and expertise. He is recognized as 
being an outstanding pioneer in the 

cable engineering community. He also 
had been active in the NCTA as a 
member of its Standards Committee 

and as an active member in the 
Wyoming CATV Association where he 
was secretary-treasurer. 

Satellite update: Are you ready for 2° spacing? 
By Rex Gunnison 
Headend Technician Continental Cablevision 

In less than two months the spectre 
of 2° spacing will be a reality. The 
cable industry will be forced to deal 
with the problem when Hughes relo-
cates G1 to 133° in late June. This is 
only a move of 1° but it may mean trou-
ble for many operators. It also is the 

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

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

800-247-5883 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

209 E. Jackson St. 
Gate City, Virginia 24251 
800-345-6834 (In VA) 

Authorized factory 
repair center for 

first in a series of changes to the satel-
lite arc that will affect us all. 

Besides the relocation of G1 by 
Hughes, General Electric is scheduled 
to launch C5 and position it at 139° to 
replace the recently retired F5. Once 
this is done, GE plans to move Cl, 
which is temporarily handling the F5 
traffic, over to 137° to resume service 
to most, if not all, of the recently dis-
placed Cl services. The last change 
this year will be the launch of G5 
scheduled for November. G5 will be 
placed at 121° and will turn on after W5 
is retired. Programming on G5 is 
expected to come primarily from the 
move of G1 services. 

In mid-1992 GE is scheduled to 
launch C4 and place it at 135°. C4 is 
expected to be the new home for most 
of the programming now on F4, but 
exact plans are not yet finalized. It also 
should be mentioned that C4 is expect-
ed to be about 2.7 dB stronger than its 
neighbor G1, which means that side-
lobe performance of any dish looking at 
G1 will need to be good enough to 
compensate for this increase. Shortly 
after the launch of C4, GE will send up 
C3 to replace F1 R at 131°. This also is 
a 2.7 dB "hotter" design and may 
increase the sidelobe pickup problems 
with G1 on marginal dishes. 

The first group that will have to 
worry is the one with dual-beam feeds. 
Will your feed work at 2° spacing? If 
you can't move the feeds closer to 
each other by about one-third of their 
present center-to-center distance, they 
probably won't work.The second group 
is those with smaller (under 4-meter), 
warped or older dishes with poor side-
lobe performance. These dishes may 
need replacement if they can't discrimi-
nate between the desired bird and its 
neighbor. If you have even the slightest 
doubt, check it out now. 

Announcements 
and innovations 
spring from NCTA show 
NCTA elects new board members: 

Jim Robbins of Cox Cable was elected 
chairman; vice chairman is ATC's Joe 
Collins and secretary is Amos Hostet-
ter of Continental Cablevision. The 
executive committee comprises outgo-

See us at the Cable-Tec Expo, Booth 1308-1310. Reader Service Number 12 



Freedom package. 

Solve your antenna site location problems. 

Ortel's new 10005A TVRO Fiberoptic 
Transmitter and Receiver give you the 
freedom to locate your satellite antenna 
where you want it without regard to the 
headend location... anywhere up to 15 
miles away! The 10005A frees you from 
problems like terrestrial interference, 
line-of-sight obstructions and legal 
restrictions. 

Installation is easy. The LNA or LNB 
output feeds directly into the transmitter, 

which delivers either one or both over a 
single optical fiber cable to the receiver, 
wherever you want it. 

The modular design 10005A system 
uses a standard 19-inch rack mount 
incorporating dual, redundant power 
supplies for added reliability 

Modular design means you can 
expand the system to handle multiple 
polarizations. It also minimizes the 
cost of spares. 
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ORTEL SYSTEM 10005A 
RECEIVER 

L BAND 
SATELLITE RECEIVER 

• Passband: 950 — 1450 MHz 
3.7 —4.2 GHz 

• I/O gain adjustment range: 20dB 

• 7)pical demodulated signal-to-noise 
ratio at 15 miles: 60dB 

• Standard 19" rack mount x 5.25" high 
x L8"deep, houses four polarizations. 

Ortel is the leader in analog laser 
design and manufacture. You can count 
on impeccable performance and a total 
commitment to service from Ortel. 

To get the whole story simply call 
your Ortel sales representative today. 
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- CORPORATION 

2015 West Chestnut Street 
Alhambra, CA 91803 
(818) 281-3636 

C BAND 
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Reader Service Number 11 

Making light work for you. 



ing NCTA Chairman Jerry Lindauer, as 
well as Jim Mooney, Tony Cox, Glenn 
Jones, John Malone, Bob Miron, Brian 
Roberts and Larry Wangberg. Other 
new board members include Alan 
Gerry, Cablevision Industries; June 
Travis, Rifkin & Associates; Jerry Lin-
dauer, Prime Cable; Timothy Robert-
son, The Family Channel; Tony Cox, 
Showtime Networks; and Maggie 
Wilderotter, CableData. 
New corporate umbrella for Anix-

ter, ONI, Regal: Based in Skokie, III., 
ANTEC consists of two functional 
groups, each focused on addressing 
specific market needs. The product 
and technology group is comprised of 
Optical Networks International and 
Regal Technologies. The distribution 
group is comprised of Anixter Cable 
TV, Anixter Cable TV Canada and 
ANTEC International. Also announced 
was Regal's new president, S-A veter-
an Stephen Necessary. 
Comm/Scope inks deal with 

AT&T: Comm/Scope will manufacture 
fiber-optic cable under license from 
AT&T. According to Comm/Scope, the 
cable is especially designed for CATV, 
allowing longer pulls and the easiest 
fiber access in the industry. Comm/ 
Scope's Optical Reach fiber-optic cable 
is available this year through an AT&T 
private label agreement; beginning first 
quarter 1992 Comm/Scope will manu-
facture Optical Reach at its Catawba 
facility for sale to the CATV market. 

Superior expands Cheetah capa-
bilities: The firm will offer power sup-
ply monitoring for one-way plant as an 
option to its Cheetah system that is 
100 percent compatible with Alpha 

hardware It also has adapted the 
Cheetah system to international appli-
cations. It was introduced to the United 
Kingdom by Omnitest during the Lon-
don show in April. The system allows 
full conversion of both electrical and 
channel specifications to a variety of 
countries. In other news, Superior 
signed an agreement with RF Tech-
nologies to represent the Cheetah 
product line in the Northeast. 

Magnavox and Oak team up: They 
will jointly support development and 
marketing of a new interdiction product 
line that marries Magnavox's new AXIS 
addressable external interdiction sys-
tem with Oak's ACS network control 
system. Production is scheduled for 
early next year. 

CableLabs, Jerrold and Nexus 
sign PCN pact: The three will engage 
in joint research in PCN technology. 
CableLabs established this relationship 
to explore both the technical and eco-
nomic feasibility to validate the concept 
that the cable industry's infrastructure 
can play an integral role in the eventual 
development and deployment of PCNs. 
The agreement provides for exchange 
of technical information relating to 
interfacing PCNs in cable networks. 
NCTA presents Vanguard, Presi-

dent Awards: In the technical arena, 
Dan Pike (Prime Cable) took the Van-
guard Science and Technology Award 
for his leadership in focusing industry 
attention on phase noise and its effect 
on TV picture quality. Bob Miron (New-
house Broadcasting) and Ruth Otte 
(Discovery Channel) received the Dis-
tinguished Vanguard Awards for Lead-
ership. Others receiving Vanguard 

accolades included Brian Roberts 
(Comcast) for Young Leadership; John 
Hendricks (Discovery Channel) for Pro-
grammers; Hal Krisbergh (Jerrold) for 
Associates; Dean Deyo (Memphis 
CATV) for State/Regional Association 
Leadership; Matt Blank (Showtime) for 
Marketing. President's Awards go to 
Ralph Baruch (National Academy of 
Cable Programming), Jim Chiddix 
(ATC) and June Travis (Rifkin). 

Scientific-Atlanta demos com-
pression technique: Conducted in 
association with the CableLabs Digital 
Transmission Consortium (comprised 
of CableLabs, S-A and General Instru-
ment), this was the first time S-A 
showed its approach to this subject. 
The technique, based on a process 
known as vector quantization, features 
real-time digital compression that pro-
vides headend-quality, full-motion 
video. The result of two years of analy-
sis and development, the technique will 
allow programmers to deliver multiple 
TV channels to headends in one 
transponder; multiple TV signals, and 
eventually advanced TV or HDTV, will 
be possible in one 6 MHz cable chan-
nel. In other news S-A received a 
turnkey fiber-to-the-serving area con-
tract from St. Joseph Cablevision for its 
London Bridge Cablevision rebuild/ 
new-build in Lake Havasu City, Ariz. 
The contract includes system design, 
36-channel headend, 450 MHz PT dis-
tribution amps, taps and passives, 
Model 6450 AM fiber transmitters and 
Model 6901 AM fiber receivers. The 
project will cover 366 plant miles. 

ONI debuts communications in-
frastructure: Jointly developed with 

Quality Cabletek moldings and 
connectors ensure a professional 
installation every time. Cabletek's 
value and service meet your spe-
cialized needs. Durable, depend-
able and attractive in exterior or 
interior installations. 
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AT&T, Optical Networks International 
debuted its network model for CATV's 
entry into residential and commercial 
voice and data services. The model 
illustrates SONET-based digital trans-
mission and PCN equipment as it will 
likely be integrated into today's fiber 
systems. The enabling architectural 
element is the optical transition node, 
depicted as a curbside cabinet that 
houses the necessary equipment to 
handle wireless voice, video and wire-
line voice and data traffic. It is located 
at the fiber termination point for each 
node site in a cable system. According 
to Andy Paff, ONI president, the only 
part of the network that depends on 
future technology is the PCN element, 
which is not far off. In other news, ONI 
recently activated a complete fiber 
upgrade for Jones Intercable's Nap-
erville, Ill., system. The CAN architec-
ture was employed. The system used 
five optical receive sites to reduce amp 
cascades from 30 to a maximum of 
eight, and delivered picture quality 
measuring 47 dB C/N at the tap. Ample 
dark fiber also was placed for future 
use. 
C-COR presents flexible network-

ing concept: It is based on the pre-
mise that operators want to rebuild or 
upgrade their systems today using FTF 
or fiber backbone type architectures. 
The three main principles of flexible 
networking are applied to these proven 
fiber architectures as follows: 1) Home 
run fiber paths allow easy upgrade of 
the AM fiber portion of the system, 
allowing operators to use 1,550 nm 
and optical products as they are devel-
oped, and providing for further seg-
mentation of the subscriber base. 2) 
Neutral networking, developed by Adel-
phia, allows for additional fiber use and 
further subscriber segmentation with-
out any redesign or reconstruction of 
the system. This is accomplished 
through drop-in upgrades at existing 
amp locations. 3) Superdistribution 
feeder, developed by Rogers, allows 
for drop-in upgrades to 1 GHz while 
improving performance and reliability. 
ConTec offers converter repair 

guarantee: The company has institut-
ed a converter repair guarantee that all 
converter repairs will be fulfilled with a 
3 percent or less failure rate of the 
entire order, or rebate its customers 
$10 per unit above this rate. ConTec 
customers can have the rebate in cash 
or use it as a credit on account. Also, 
all failed units returned will be repaired 
and shipped at no additional charge. 

... 35 years In service on the Pac ailegg you 
with information and sup ity antennas st 

c o SITCO Antennas 
  10330 N E Marx St PO Box 20456 Portland, OR 97220 (503)253 2000 

SERIES 3000 
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SYNOPSIS 
• keeps you on top of program switching with simple 

remote control software for your Series 3000 Program. 

• controls up to 30 headends with your IBM PC compatible. 
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• monitors status and controls outputs. 

• remotely sets up system configuration. 

• SYNOPSIS is the software that activates your 
Series 3000 Hardware. 
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Members elect 
national directors 

Over 2,250 ballots were received 
from members of the Society of Cable 
Television Engineers during its 1991 
national election for seven open seats 
on its board of directors. Re-elected to 
their current positions on the board are 
At-Large Director Richard Covell, Texs-
can; Region 2 Director Ron Hranac, 
Coaxial International, serving Arizona, 
Colorado, New Mexico, Utah and 
Wyoming; Region 9 Director Jim 
Farmer, Scientific-Atlanta, serving 
Florida, Georgia and South Carolina; 
and Region 11 Director Diana Riley, 
Jerry Conn Associates Inc., serving 
Delaware, Maryland, New Jersey and 
Pennsylvania. Newly elected to the 
board are At-Large Director Wendell 
Bailey, NCTA; Region 1 Director Tom 
Elliott, Catel Telecommunications, 
serving California and Nevada; and 
Region 6 Director Rich Henkemeyer, 
Paragon Cable, serving Minnesota, 
North Dakota, South Dakota and Wis-
consin. 

These individuals join the eight 
existing board members who are cur-
rently serving the second year of their 
present term on the board, including 
At-Large Director Tom Elliot, Cable-
Labs Inc.; Region 3 Director Ted Ches-
ley, Rock Associates Inc., serving Alas-
ka, Idaho, Montana, Oregon and 
Washington; Region 4 Director Leslie 
Read, Sammons Communications, 
serving Oklahoma and Texas; Region 5 
Director Wendell Woody, Anixter, serv-
ing Illinois, Iowa, Kansas, Missouri and 
Nebraska; Region 7 Director Victor 
Gates, Metrovision, serving Indiana, 
Michigan and Ohio; Region 8 Director 
Jack Trower, WEHCO Video Inc., serv-
ing Alabama, Arkansas, Louisiana, 
Mississippi and Tennessee; Region 10 
Director Michael Smith, Adelphia Cable 
Communications, serving Kentucky, 
North Carolina, Virginia and West Vir-
ginia; and Region 12 Director Walt 
Ciciora, Ph.D., ATC, serving Connecti-
cut, Maine, Massachusetts, New 
Hampshire, New York, Rhode Island 
and Vermont. 

The participation of more than 2,200 
members in this year's election repre-
sents an increase of 700 people, or 
more than 33 percent, over the 1,500 
who voted in the 1990 election. 

The first 1991 board of directors 

meeting was held in conjunction with 
the NCTA show in New Orleans. The 
three new members officially take their 
seats May 1, and the board will elect 
the Society's officers for the coming 
year at its next meeting, to be held in 
June at the Cable-Tec Expo in Reno, 
Nev. 

Expo exhibit floor 
sold out, events planned 

All exhibit space has been reserved 
for the 1991 Cable-Tec Expo, to be 
held June 13-16 at the Reno/Sparks 
Convention Center. This marks the fifth 
year in a row that the exhibit hall has 
sold out. Cable-Tec Expo '90 showed a 
significant increase in attendance over 
the previous year, and SCTE is confi-
dent that Expo '91 will be another 
record-breaking event. 

Sponsored by SCTE, Cable-Tec 
Expo is a fully technical conference 
and trade show offering an instructional 
exhibit floor featuring all types of cable 
industry hardware, as well as a wide 
variety of educational programs, 
hands-on training sessions and techni-
cal workshops. 

Almost 200 exhibiting companies — 
displaying all types of products, ser-
vices and equipment used in the oper-
ation of cable TV systems — have 
rented space on the exhibit floor for 
Cable-Tec Expo '91. The exhibit hall 
has been carefully coordinated to pro-
vide industry suppliers with the oppor-
tunity to present live technical demon-
strations of their products in a relaxed 
atmosphere. An added feature on the 
floor will be the Technical Training Cen-
ter offering additional equipment 
demonstrations. SCTE has expanded 
the floor space available to exhibitors 
25 percent over last year's exhibit floor. 

People planning to attend the expo 
are advised to seek lodging at the offi-
cial headquarters hotel, the Bally's 
Reno, by calling 1 (800) 648-5080. 
Detailed information on accommoda-
tions at the Bally's Reno, as well as a 
reservation form, are included in the 
Expo Registration Packet that was 
recently mailed to all SCTE members. 
If you wish to receive a registration 
packet, contact SCTE at (215) 363-
6888. Also note that the complete reg-
istration package appears in the April 
issue of Communications Technology 
magazine. 

Cable-Tec Expo '91 will offer atten-
dees countless educational opportuni-
ties, as well as an exciting and enter-
taining stay in "The Biggest Little City 
in the World," Reno. 

Besides numerous training opportu-
nities, Expo '91 will offer a variety of 
activities and special events planned to 
make this the most special expo yet. 

The expo will feature the Society's 
first golf tournament, as well as the first 
national Cable-Tec Games event. Con-
testants will compete in four events: 
RG-59 cable and connector prepara-
tion, .750 cable and connector prepara-
tion, a written exam and "Name that 
Distortion." 

Also planned is the second annual 
"Classic Cable Equipment Competi-
tion." Co-sponsored by the National 
Cable Television Center and Museum 
(NCTCM) and SCTE, expo attendees 
can participate in this contest by bring-
ing with them what they consider to be 
a classic piece of cable TV equipment. 
These pieces will be judged on the 
basis of historical value and unique-
ness by a panel of experts. Winners 
will receive cash prizes, and the equip-
ment will be considered for possible 
acceptance into the NCTCM collection 
for display in the SCTE room at the 
NCTCM center. 

For further information on Cable-Tec 
Expo '91, please contact SCTE nation-
al headquarters at (215) 363-6888. 

ID badges sent to 
certified installers 

The Society recently sent personal-
ized badges to all members who have 
been fully certified in the SCTE 
Installer Certification Program. These 
badges are sent as a means of saluting 
successful candidates in the program 
through the promotion of their accom-
plishment. 

"We hope all certified installers will 
proudly wear this badge on the job," 
states SCTE Executive Vice President 
Bill Riker, "to indicate their training to 
new subscribers and to encourage 
their fellow installers also to become 
certified in the program. 

"It also is our hope," Riker says, 
"that the more than 1,000 candidates 
currently enrolled in the Installer Pro-
gram will soon follow the example of 
those wearing these badges and also 
seek full certification." 
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CELEBRATING OUR 
COMMITMENT 

TO QUALITY TRAINING 
Congratulations to our winners ... 

• Thomas Madland, Heritage Cablevision 
• Bill Perlman, Eidak Corporation 

• Hyman Sharpe, Post-Newsweek Cable 

We're sending you to 
SCTE's Cable-Tec Expo! 
June 13-16 • Reno, NV 

Sponsors: 

Scientific SCTE e 

Atlanta 
Our customers are the winners. TceciÍ,niKvdriredy 
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Contest Rules: No purchase is necessary. Entries accepted from authorized representatives throughout the United States tax-
Ing their names, title and phone number and the phrase "Please enter us in the Midwest CATV Vegas Contest" on his/her com-
pany letterhead to 1 303 643-4797. Contest entry is limited to cable television systems companies only. The prize will be award-
ed in the company name. The winning company will determine the Individual to be given the prize. Midwest CATV, its suppliers, 
parent companies, subsidiaries and ad agency are not eligible. This contest is void where prohibited by law. Only one entry 
per company is permitted. The odds of winning will be determined by the number of entries received. Contest entries will 
not be accepted if received by Midwest CATV after May 31, 1991. Total value of the prize is $1,132. Prize includes airfare from 
anywhere in the Continental United States to Las Vegas, hotel accommodations for three nights at the Flamingo Hilton. hotel 
taxes and transfers from the airport. No cash or prize substitutions. For more information contact Midwest CATV at 1 800 
MID-CATV or write: Midwest CATV Sweepstakes, Fairways II at Inverness, 94 Inverness Terrace East, Suite 310, Englewood, 
CO 80112. The winner's name may be obtained by writing Midwest CATV after June 20, 1991. 



Tap into a Free Trip 
to Las Vegas from 

Midwest CATV and Antronix. 
This month's Midwest CATV Customer Incentive 

Contest is featuring a trip to Las Vegas. 
You can enter the contest two ways. First, place your 

Antronix order during May, and write the phrase 
"Please enter me in the Midwest CATV Vegas 
Contest" on the bottom of your purchase order, and 
your company is entered. 

It's a win win situation! Antronix is the largest 
tap manufacturer in the world, offering backward 
compatible standard and patented Cam-PortTM taps 
as well as Millenium taps, which offer a universal 
housing for 2-, 4- and 8-way applications. All 
Antronix taps have double polyurethane coatings 
for durability, color coded tap values for easy 
identification, and are easy to mount on strand or 
pedestals. So you get the quality of Antronix taps, 
quick service from Midwest CATV, and a chance at 
winning a free trip to Vegas! 
The second way to enter the contest is for you, the 

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

roundtrip airfare from anywhere in the U.S., hotel 
accommodations for three nights 
at the Flamingo Hilton, hotel 
taxes and roundtrip transfers 
from airport to hotel. 
The winning company 

will be selected by 
June 20, 1991. 
So don't fold 

on a great deal! 
Enter today. 

MIDWEST 

CATV 
a UNR Industnes Comp.'. 

More than suées. Solutions 

1 800 MID-CATV 

Denver, CO • Clarksburg, WV • Dallas, TX • Lafayette, IN 
Ocala, FL • Phoenix, AZ • Pottstown, PA 
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A cable perspective 
on digital transmission 
The discussion of digital transmission 
in cable systems has rapidly grown 
within the past year. Digital audio ser-
vices have been introduced in cable 
and digital transmission has become 
an integral part of all of the high defini-
tion TV (HDTV) proposals except 
MUSE. The potential for multiple 
NTSC-quality digital channels within 6 
MHz has virtually overshadowed the 
HDTV applications. Some of the rea-
sons for the shift toward digital trans-
mission will be discussed before mov-
ing to a review of the methods of digi-
tal transmission. 

By Gerald H. Robinson 
Principal Engineer 
Scientific-Atlanta Broadband Communications Group 

he most commonly stated 
advantage of digital transmission over 
analog is the ability to deliver a "per-
fect" replication of the original signal at 
the receive point as long as the carrier-
to-noise ratio (C/N) remains above 
some threshold. A more accurate 
description would be that constant 
quality is delivered above the thresh-
old. When the original signal is a string 
of symbols such as numbers or letters, 

perfect replication is achieved. Each 
letter or number is encoded into digital 
form with no loss of information. 

In cable, the original signal is gener-
ally analog in nature whether audio or 
video. This analog signal first must be 
digitized then transmitted and restored 
to analog form for perception by the 
audience. The process of digitization 
and restoration of this analog signal 
cannot be exact and will set the quality 
of the received signal with no degrada-
tion by the transmission channel above 
the C/N threshold. There will be no 
ghosts, no noise and no distortions of 
the restored analog signal due to trans-
mission channel impairments. 

Greater advantages 
The advantage of digital transmis-

sion becomes greater when multiple 
steps of processing are required. For 
example, carrier amplification is 
required in a long transmission path 
such as long distance telephone ser-
vice. The carrier amplitude of digital 
signals can be restored by repeating 
the signal rather than simply amplifying 
the modulated signal. That is, the digi-
tal signal is demodulated and remodu-
lated onto a higher level carrier. Since 
the digital bit stream can be recovered 

perfectly above threshold, the repeat-
ing process can be carried out as many 
times as necessary without loss of 
quality. 

The same advantage is realized 
when the signal is passed between 
media. For example, many cable sig-
nals are received by satellite link. 
These signals are FM demodulated to 
baseband and re-modulated into the 
VSB-AM format for cable transmission. 
Noise in the satellite link adds to noise 
in the conversion process and the 
cable transmission. Distortions also are 
cumulative. A digital satellite signal 
could be received and retransmitted 
(repeated) with no loss of quality. 

These advantages are certainly 
important but do not seem to provide 
sufficient reason to change from the 
present process. The conversion from 
FM to AM is not the limiting factor in 
delivered signal quality and there are 
no TV sets capable of directly using a 
digital signal. The signal eventually 
must be encoded into NTSC (RF or 
baseband) or V/C baseband format. 
This requirement caused a focus on 
AM fiber for cable delivery rather than 
other modulation alternatives and 
would seem to argue against digital 
modulation for the near-term. Also, dig-

Figure 1: Example of digital optical link 
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¡tal advantages are 
not free. Digital 
transmission of 
NTSC signals re-
quires a data rate 
on the order of 90 
Mb/s. Even with 
bandwidth efficient 
digital modulation 
formats, which we 
will discuss later, 
this would require 
at least four or five 
standard 6 MHz 
channels. 

Considering 
these points, why is 
there such great 
interest in digital 
transmission for 
television? The an-
swer stems from 
the rapid growth in 
digital signal pro-
cessing (DSP). An 
image can be digi-
tized and then processed digitally to 
reduce the data required to reproduce 
the image. Even analog HDTV systems 
use digital processing to eliminate 
unimportant information and reduce the 
bandwidth required for transmission'. 

Techniques based on processes 
such as the discrete cosine transform 
(DCT) and vector quantization (VC)) 
have been used to dramatically reduce 
the data within an image. Standards for 
image compression based on DCT 
have been developed for both static 
and moving pictures. These are the 
Joint Photographics Experts Group 
(JPEG) standard for still pictures and 
the Motion Picture Experts Group 
(MPEG) standard for full motion video. 
Development also is proceeding on 
other techniques such as wavelet 
transforms and fractals. 

Large compression ratios have 
been demonstrated with high quality 
reproduced images leading to propos-
als for transmission of two or more 
NTSC channels within 6 MHz using 
bandwidth efficient digital modulation. 
Indeed, all the HDTV proponents 
except NHK (MUSE) are proposing 
digital transmission of HDTV within 6 
MHz. 
We can conclude that the primary 

reason for increasing interest in digital 
transmission for cable is — rather sur-
prisingly — reduced bandwidth. The 
focus on digital transmission has been 
driven by compression technology. 
Success will depend largely on the 

Figure 2: Data waveform and BPSK modulated carrier 
2  

implementation of digital modulation 
methods, particularly in terrestrial 
transmission. 

The video image must be converted 
to digital form before DSP and trans-
mission. This involves the sampling 
and quantizing2 of the source image so 
that the image can be represented as a 
sequence of numeric values in the form 
of a sequence of bits. We will concen-
trate on the transmission of the bit 
stream and will not discuss the analog-
to-digital conversion or the details of 
DSP. 

Bits and symbols 
Most are familiar with bits and 

understand how numeric values are 
often represented as a sequence of 
bits. Each bit has a value of 1 or 0 mul-
tiplied by a power of 2 depending on 
the position of the bit in the sequence. 
Each bit can be represented by any 
two-state condition such as two voltage 
levels or two amplitude levels of an 
optical or RF carrier. The data stream 
at baseband could be represented by 
voltage level. The value of each bit 
determines the voltage level at specific 
instants of time. While we usually think 
of data as having a square shape, the 
transitions need not be abrupt. When 
the data waveform is to modulate a 
carrier, a sinusoidal shape is preferred 
because a large bandwidth is required 
to transmit abrupt transitions. 
We also could consider other repre-

sentations of the bit stream. More than 

two levels could be 
used, for example. 
With four levels, 
each level would 
represent two bits. 
Various modulation 
schemes may re-
sult in four or more 
modulation states 
as we will discuss. 
These states now 
represent multiple 
bits and it becomes 
convenient to think 
of these states as 
symbols. The value 
of a symbol deter-
mines the modula-
tion state. The val-
ue of a symbol is 
determined by one 
or more bits de-
pending on the 
modulation method 
employed. Data 
are transmitted as 

a succession of symbols (modulation 
states) at a rate called the symbol rate. 
Since the symbol may represent more 
than one bit, the symbol rate may be 
less than the bit rate. The symbol rate 
and bit rate are equal only when each 
symbol has just two states. 

Media and modulation types 
Digital modulation can be employed 

in a variety of media. Satellite, RF coax 
and optical fiber are all part of the 
cable system today and probably 
would be used in any digital transmis-
sion. 

Digital transmission of digitized 
NTSC composite signals via fiber is 
available today. These systems employ 
direct two-level (two-state) amplitude 
modulation of the laser. Multiple bit 
streams are time division multiplexed 
(TDM) into one high rate data stream, 
which modulates the laser as shown in 
Figure 1. Here, each symbol is equiva-
lent to a bit. 

Wavelength division multiplexing 
(WDM) also can be used to increase 
the number of channels by adding a 
second laser operating at a different 
wavelength. The modulation method is 
rather simple to understand. The base-
band data stream consists of a single 
bit stream that amplitude modulates 
the laser between full on and full off. 
The output from the optical link is 
essentially a replica of the input wave-
form. The complexity lies in the multi-
plexer that must operate at a data rate, 
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which is the sum of 
the rates of the in-
dividual channels. 

RF transmission 
via satellite or coax 
uses a wider range 
of modulation types. 
We will see in later 
discussion that mo-
dulation methods 
may be selected to 
be efficient in the 
use of bandwidth a the expense of 
power or vice versa. A few fundamen-
tal concepts can provide a general 
understanding of all of these meth-
ods. 
We have said that symbols are 

transmitted as a succession of modula-
tion states. The modulation employed 
can be amplitude (AM), frequency (FM) 
or phase (PM) or can be a combination 
of these. The modulation types that will 
be more commonly encountered in 
cable can be described in terms of 
double sideband, suppressed carrier 
amplitude modulation (DSBSC-AM). 
The following equation3 describes 
amplitude modulation in general: 

Spectral efficiency and C/N requirements 

Modulation 
technique 

BPSK 
4-QAM 
16-QAM 

Theoretical 
efficiency 
bits/sec/Hz 

1 
2 
4 

Practical C/N (dB) 
efficiency required at 
bits/sec/Hz P. = 1 0-8 

0.6-1 
1.2-2 
2.3-3.5 

12 
15 
22.5 

M(t) = a(t) cos(o)t) 

Where: 
M(t) = the modulated carrier 
a(t) = the modulating waveform 
cos(wt) = the carrier 

1) 

This equation simply says that the 
carrier is multiplied by a signal that 
varies with time. It can be used to 
describe NTSC luminance modulation 
as an example. In that case, a(t) is 
directly related to the luminance. The 
value of a(t) at sync tip (-40 IRE) is 1 
and at peak white (+100 IRE) is .125. 
As you can see, a(t) has only positive 
values in NTSC VSB-AM. The carrier 
level varies from the peak value at 
sync to 87.5 percent (1 - .125 = .875) 
depth of modulation at peak white and 
is never fully turned off. 

The equation also can be used to 
describe DSBSC-AM. In that case, the 
value of a(t) ranges from +1 to -1. We 
can see that as a(t) varies between the 
value of 0 and +1 the carrier amplitude 
varies from off to full on, but what of 
the negative values? Negative values 
simply mean a phase reversal of the 
carrier. In other words, between the 
values of 0 and -1 the carrier amplitude 
varies from off to full on but with a rela-
tive phase of 180°. 

When DSBSC-AM is used for trans-

mission of digital information, discrete 
values of a(t) are used to represent 
digital values. For example, two states 
+1 and - 1 could be assigned. One 
state would represent a logical 1 and 
the other a logical 0. The carrier would 
be at full amplitude in both states but 
would have 180° difference in phase. A 
modulation scheme of this type is often 
called binary phase shift keying 
(BPSK). Here, the two modulation 
states represents "one" and "zero" 
states of a single bit. Actual data will 
consist of a stream of "ones" and 
"zeroes." 

Figure 2 shows a typical modulation 
waveform and modulated carrier. The 
bits occur at regular intervals (clock 
periods) and the change between 
states follows a sinusoidal shape. In 
Figure 2, the sample time for each bit 
is at the grid line (10 bits are dis-
played). Note the relative carrier phase 
between sample points where the data 
is at -1 and +1. These two states repre-
sent bit values of one and zero (e.g., 
+1 = one and -1 = zero). It is interest-
ing to note that this modulation can be 
described as DSBSC-AM although one 
might view it as phase modulation as 
its name, BPSK, implies. 

BPSK transmits one bit per symbol, 
so the bit rate equals the symbol rate. 
We can increase the number of levels 
to three or more. With four levels, for 
example, each symbol represents a 
two-bit sequence. There are four states 
representing 10, 01, 11 and 00. Note 
that the carrier is not at full power for 
all symbols as in the two-level case. As 
you might expect, the four-level case 
will be more susceptible to noise and 
interference. 
We should note that suppressed 

carrier modulation requires a local car-
rier to be reinserted at the receiver. 
This carrier must have exact phase 
relationship to the original carrier. For-
tunately, the local carrier can be recov-
ered from the transmitted signal since 
the carrier is present in each symbol 
with only the 180° phase difference. 

We have established an 
understanding of the basic digital 
modulation format that will be 
encountered in cable. We must 
add the concept of quadrature 
modulation. Simply stated, two 
carriers at the same frequency, 
but in quadrature phase (90°), 
are modulated separately and 
then combined. Each carrier can 
be modulated DSBSC-AM as out-
lined previously. 

I is easy to see how the carriers are 
modulated and combined but it is not 
as simple to see how they can be sep-
arated and demodulated. Synchronous 
detection, sometimes called coherent 
detection, must be used to separate 
the two quadrature channels. Syn-
chronous detectors are occasionally 
used in NTSC reception. A syn-
chronous detector essentially multiplies 
the received signal with a local carrier. 
To see how this works, we recall a 
trigonometric identity: 

sin(x) sin(y) = 1/2[cos(x - y) - cos(x + 
)1)] 2) 

We can use this identity to see how 
the synchronous detector recovers the 
modulation waveform and rejects the 
quadrature signal as shown in the fol-
lowing equation: 

A(t) sin (wet + 0) sin(wv) = 1/2[A(t) 
cos(0) - A(t) cos(2o)ct + 0)] 3) 

Where: 
(pc= transmitted carrier frequency 
wcr= recovered carrier frequency 

W cr = 
A(t) = transmitted carrier amplitude 
O = transmitted carrier phase 

The first term on the right contains 
the desired low frequency baseband 
information. The second term can be 
filtered out since it is at high frequency. 

Now consider the BPSK waveforms 
in Figure 2. The carrier level is given by 
the absolute value of the data wave-
form. Carrier phase, on the other hand, 
will be either 0° or 180° as determined 
by the sign of the data. We can see 
from Formula 3 that the demodulated 
waveform is proportional to the product 
of the carrier amplitude and the cosine 
of the carrier phase (0). The cosine will 
be +1 when q is 0° and -1 when 0 is 
180°. From these facts, we see that the 
recovered waveform will be a replica of 

(Continued on page 34) 
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With ICS LeakFinder TM 
You Can Fly Your System 

At Ground Level 
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It looks like a flyover map, but it was done with a driveout using the new LeakFinder 
System from Intercontinental Cable Services. 

What most of us like about maps is their ability to display information in a useful, 
instantly understandable format. But, flyover maps don't have the detailed location 
information that you get from drive outs, and until ICS created the LeakFinder, drive outs 
didn't produce maps. Now we do. 

Technicians say they are fixing leaks faster with these maps than they ever did from lists 
of addresses. But that's not the best part. 

LeakFinder is faster and cheaper to operate. A minimally trained driver in an economy 
car can test up to ten times more cable plant each day than your best tech in a fully equipped 
service vehicle. 

And because LeakFinder records leakage and location automatically, you have proof of 
when and where testing was performed. 

Time is wasting. Call ICS today! .„...... ____ _ice. _ _ _ _ ........, 
INTERCONTINENTAL CABLE SERVICES,INC. 

1515 Capital of Texas Hiway, South, Suite 405 • Austin, Texas 78746 
Telephone: (512) 328-7414 Fax: (512) 328-2736 
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Digital video for CATV 
By Clyde Robbins 
Senior Staff Scientist 
Jerrold Subscriber Systems Division 
General Instrument Corp. 

Digital data has been transmit-
ted over cable systems for many years. 
Common examples include closed-
caption information, teletext and con-
verter authorization data. Recently, dig-
ital transmission over cable has taken 
on a more glamorous role with the 

advent of digital audio services. For the 
first time, cable systems can provide 
audio for premium video and music 
services that have the full impact of the 
original recordings. 

In the not too distant future, digital 
transmission will allow the delivery of 
video into the home with studio-quality 
pictures totally free of any transmission 
artifacts. Combining digital compres-
sion techniques with spectrum-efficient 
data modulation will result in systems 
where both analog and digital video 

Table 1: Data modulation methods 

TYPe 
BPSK 
QPSK 
16 QAM 
64 QAM 
256 QAM 

Description 
Two data levels, one carrier phase 
Two data levels, two carrier phases 
Four data levels, two carrier phases 
Eight data levels, two carrier phases 
16 data levels, two carrier phases 

Maximum Practical 
efficiency rate in 6 MHz 
1 bit/Hz 5 Mb/sec 
2 bits/Hz 10 Mb/sec 
4 bits/Hz 20 Mb/sec 
6 bits/Hz 27 Mb/sec 
8 bits/Hz 32 Mb/sec 

Table 2: Distortion readings with and without QAM signal 

Ch. Number Composite second order 
With QAM Without 

38 307.25 
MHz 

39 313.25 
MHz 

40 319.25 
MHz 

41 325.25 
MHz 

Composite triple beat Carrier-to-
With QAM Without noise ratio 

66.0 53.5 53.5 53.5 51.3 

16 QAM 

72.5 72.5 53.0 

16 QAM 16 
QAM 

72.9 72.9 53.0 

16 
QAM 

53.0 

53.0 

41.3 

51.3 

51.3 

Note: The test cable distribution system consists of: 
• 20 Jerrold SXTA-450C trunk amplifiers at + 34 dBmV with 6 dB tilt and two diplex filters 
• One SXBA-550Q bridger amplifier at + 48 dBmV with 9 dB tilt 
• Two JLC-7-550 line extenders at +43 dBmV with 9 dB tilt 

delivery methods can coexist on the 
same cable. 

Potential advantages 
Compressed digital video transmis-

sion offers the following potential 
advantages: 
• Uniformly excellent picture and sound 
quality at all drops throughout the cable 
system. 
• Efficient use of bandwidth allowing 
more than one video channel per 6 
MHz channel allocation. 
• Efficient access control through built-
in digital encryption. 
• Extended cable system reach. 
A list of goals for a digital video sys-

tem for CATV applications should 
include the following: 

1) Reconstructed pictures accept-
able to experts as studio-quality for any 
motion or still picture. Test patterns 
need not be accurately reproduced. 
The compression should not be over-
done to the point where artifacts 
become noticeable. Data compression 

(Continued on page 40) 

Table 3: Eye closure 
percentage 

Mod-demod only 

20.5 20.1 
Upconverter-downconverter 

23.3 22.6 
Full system 

23.3 22.6 
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CALAN SIMPLIFIES... 
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Fiber optics 
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CABLE AND LOCAL AREA NETWORKS 
CALAN, INC. Dingman's Ferry, PA 18328 • 1-800-544-3392 • In PA: 717-828-2356 • FAX: 717-828-2472 
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Testing compressed digital 
video signals: A case study 
It wasn't all that long ago that we read about a proposed 
new direct broadcast satellite service — SkyPix — that was 
going to deliver as many as 108 channels to Ku-band DBS 
subscribers in the early 1990s. The technology to deliver 
108 channels would by compressed digital video, which was 
under development and expected to be available for this 
application around 1992 or 1993. Well, it's 1991 and the 
technology is here now; in fact, it was demonstrated at this 
year's NCTA show. 

As many surmised when SkyPix was first announced, 
almost any bandwidth efficient technology suitable for satel-
lite communications also would work on cable systems. The 

Table 1: Receiver input measurements at 
the headend 

Input level threshold: -75 dBm (-27 dBmV)A 
Acquisition time (T/H): 1.5 minutes = flag; 2.3 minutes = menu 
Minimum C/N (to breakup): 8.5 de 
Movie acquisition time (from selected menu): 3-5 seconds 
Movie refresh time (from interruption): 6-9 seconds 
Video S/N unweighted: >55 dB 

Notes: 
A Levels given are converted from dBm to dBmV using a 48.75 
dB conversion factor. 
B C/N of the satellite received signal was determined by aligning 
antenna off bore sight. 

demo at the NCTA show stressed "the natural marriage 
between cable delivery and the SkyPix entertainment sys-
tem," and results of successful tests by Rock Associates in 
its Coeur d'Alene, Idaho, cable TV system were announced. 
This article is a summary of those tests, which were super-
vised by Rock Associates' Ted Chesley, who also is SCTE's 
Region 7 director. — Ron Hranac, senior technical editor. 

By Theodore R. Chesley 
Director of Engineering, Rock Associates Inc. 

he primary purpose of the tests has been to deter-
mine the feasibility of overlaying SkyPix digital signals direct-
ly on top of the Coeur d'Alene system's existing 37 channels 
of analog cable programming. We can now report some 
definitive results of those tests. 

A viable technology 
The performance of this technology, with some considera-

tions to be addressed later, is exceptional. The results of 
these tests show the SkyPix video compression to be a 
viable technology, especially for use over cable, and with 
some modifications, has excellent potential for our industry. 

Initial activation of the SkyPix receiver at the headend 
allowed measurement of basic operational parameters off 

(Continued on page 46) 
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Cash Back Guarantee 
Quality repair work is our number one priority. 

We're ready to back up our commitment by offering a S10 cash or 
credit back guarantee for each out-of-box failed converter that 
exceeds 3% of the total order. Plus all failed converters that are 
returned will be repaired and shipped at no additional charge. 

30 Day Return 
ConTec customers have 30 days from date of invoice to return any 
problem converters. Upon failure verification, cash or credit will be 
applied to the customer's account for all units exceeding 3% of the 
original total order. 

Call Today 
Call the ConTec Account Executive nearest you to place your order. 

ConTec Account 
Executive Toll Free 
Locations: 

Schenectady, NY: 
(800) 382-2723 

Fenton, MI: 

(800) 594-9007 

Tampa, FL: 
(800) 759-2288 

CCIIKTIrEC 
INTERNATIONAL 

Heodend must be alIgned to manufacturer's specifications. Units that are damaged by shipping are excluded from this guarantee. 
Unds that are ongonally deemed -beyond economical repair,' are excluded from this guarantee. 
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Don't mix 
lightning and cable 
By Bob Rapp 
Vice President, Marketing 
Lightning & Grounding Systems Inc. 

Lightning is one of the most beautiful sights on this 
earth, yet it is one of the most damaging acts of nature. Life 
and property must be protected. First and foremost is the 
protection of life. We are all aware of the dangers of lightning 
to life itself. Such force cannot be handled by the human 
body. Statistical data has shown that lightning-related deaths 
and injuries on commercial properties rank third. 

The commercial properties of the cable industry are sus-
ceptible to lightning discharge. Large towers, headends, 
main office structures and remote antennas seem to be very 
attractive targets for the bolts from the sky. Among 1,000 
lightning-related casualties, 14 percent of the deaths and 21 
percent of the injuries were in commercial or industrial loca-
tions. 

The cost of lightning-related damage recorded has risen 
drastically in the past few years from millions of dollars annu-
ally to billions per year. Why such a drastic increase in dol-
lars lost? The answer: The more sophisticated the equip-
ment the more prone it is to lightning damage. Electronics 
and computers run the industry and these delicate pieces of 
equipment are fair game for lightning. 

The cable industry also must educate itself about the dan-
gers of not protecting its structures from lightning. The legali-
ties of the situation have changed drastically in the recent 
past. Lightning deaths and or related injuries while on the job 
were considered an act of God. Fundamentalists of the law 
argued that there was not a legal recourse from a lightning-
related injury or death, and won. Now, with lightning protec-
tion systems that have proven capability, cases have been 
fought and won in the opposite direction. A precedent has 
been set that the owner of the structure or its lessee now 
has the responsibility to protect employees and visitors 
located on or around the structure from lightning-related 
injury or death. 

Outages are one of the main causes of customer dissatis-
faction and, consequently, disconnection of the service. 
Lightning plays a big part in this interruption of service. Pro-
tection from lightning must be weighed against the conse-
quences of downtime and loss of revenue. Every part of the 
cable industry is feeling the business downturn. Most cable 
companies have put in place an austerity program to save 
money and help cash flow. Don't put the protection of 
employees, equipment and customer satisfaction on the 
option list. 

Three different areas must be dealt with to assure the 
protection of all the cable industry's concerns: 1) grounding, 
2) surge protection on electrical and telephone lines, and 3) 
lightning protection. This discussion will be limited to main 
office structures, headends and towers. 

Grounding 
Grounding is the first and foremost concern in the protec-

tion of structures. Without an adequate grounding system, 
surge and lightning protection do not properly function. What 
is a good ground system and how do you get it in place? A 
good grounding system consists of a low-resistance ground 
with all grounded mediums connected for equal potential of 
all grounds. Equal potential of all grounded mediums 
requires bonding the electrical and telephone grounds, water 
pipes (if they are of a metallic material only) and all other 
grounded metallic systems that enter the structure. 

Bonding assures that all grounded mediums' potentials 
rise and fall at the same rate. This process protects life and 
property during fault situations and lightning strikes. In the 
case of a lightning strike, equal potential protects against a 
"side flash." Side flash is the lightning strike seeking a better 
and easier path to ground and "jumping" to and/or through 
some other object to reach the easiest path to ground. Side 
flash is the most damaging reaction of a lightning strike, with 
the most potential to cause death, injury, explosion, destruc-
tion and fire. 

Low-resistance grounding is for the protection of life and 
sensitive equipment. A low-resistance grounding system 

helps every minute of every day to dissipate 
static buildup, fault conditions and lightning 
strikes. A 5 ohm resistance is a good example 
of where your grounding system should be. The 
problem is how to get to 5 ohms and keep it 
there. 

Very simply, a ground loop of lightning pro-
tection conductor consisting of 28 strands of 14 
gage copper conductor should be installed 
around the structure or structures and connect-
ed together. This ground ring also should have 
a series of either copper-clad ground rods or 
electrolytic grounding electrodes. (The latter is 
recommended for its consistently lower resis-
tance in all soils, including bed rock.) The 

(Continued on page 49) 
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100 Headend System 

Ings Come In Small Packages 
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So Small Small You Can Carry An 8 Channel System In The Palm Of Your Hands 
The ASM 100, the world's smallest head-
end, accommodates up to 16 modules in 
its 19" rack. The ASM 100 is a complete 
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Cable TV Imp 
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The flexibility and performance of the sys-
tem is increased by its fully agile mod-
ules. The equipment is programmable for 
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SECAM. Aurora's equipment has sur-
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a world leader in headend design. 
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The powering 
of fiber-optic systems 
By Jerry Schultz 
President. Power Guard Inc 

In the early days of planning fiber 
systems it was very difficult to deter-
mine just what the powering require-
ments might be. Some engineers 
thought that only small power supplies 
with ratings of 5 amps or less would be 
needed, others felt that supplies of 15 
amps or even higher would be neces-
sary. As actual fiber-optic system 
designs begin to emerge, it is apparent 
that more than one powering scheme 
will be used. The only thing that 
appears certain is that most if not all 
fiber transmitters and related equip-
ment will be utility line powered at the 
headend, generally using the existing 
powering system. From the node (fiber 

receiver) on out, how-
ever, powering require-
ments will be signifi-
cantly different. 

Node powering 
The node is the point 

at which your powering 
choices really begin. As 
you might expect, feed-
er design will vary from 
system to system and 
engineer to engineer, 
and will be based on 
system requirements as 
well as the designer's 
preference. Some systems will employ 
maximum use of fiber with no broad-
band distribution amplifiers, just line 
extenders and splitters, such as in 
fiber-to-feeder or star architectures. 

(See Figures 1 and 2.) 
This type of design min-
imizes the number of 
RF amplifiers in cas-
cade, thus providing the 
best possible signal to 
the customer's home. 
Systems that already 
have good quality RF 
distribution systems in 
their outlying areas may 
find this type of system 
financially unaccept-
able. 

To maximize the use 
of existing equipment 
and still make major 
improvements in the 
signal quality, a combi-
nation of fiber trunk and 
RF distribution (fiber 
backbone architecture) 
may be used. (See Fig-
ures 3 and 4.) Many 

Figure 2 

Symbol legend 
1:= Power supply 1 Power block 

D Fiber/RF station > Main station I> Line extender 

Fiber— — — Trunk - — - — - — Feeder 

Figure 1 

"No supply with an 
output rating of over 
15 amps should ever 
be used in any distri-
bution system." 

combinations and variations of these 
systems also may be used to achieve 
maximum utilization of the existing 
plant. So then what will determine how 
a feeder network should be powered? 
When should standby power be used 
in a node? 

Before we attempt to answer these 
questions a few general comments are 
in order. One of the main advantages 
of a fiber system over RF is the high 
reliability. Since there is nothing in the 
trunk runs other than the fiber, the pri-
mary limitation on fiber reliability is the 
fiber itself. The use of standby power in 
a fiber system does not automatically 
guarantee you better reliability than 
non-standby for the following reasons. 

(Continued on page 53) 
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Shouldn't the cable your business 
is riding on be just as strong? 

AT&T's fiber optic cable ollèrs the • 

ruggedness and reliability needed 

tbr your aerial cable TV installations. 

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

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

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

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

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

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

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

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

when the elements are at their worst, 
call AT&T at 1 800 344-0223, 
ext. 223. 0 1990 AT&T 

''.1111•1111."" 

ATeT 
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Digital transmission 
(Continued from page 24) 

the data waveform. 
What happens if we introduce a 

second carrier in quadrature phase but 
modulated in the same manner as the 
BPSK case? The two phase states for 
this new carrier will be 90° and 270°. 
Since the cosine has a value of zero 
for both 90° and 270°, our detector pro-
duces no output. We can, therefore, 
discriminate between the two carriers. 
A diagram of our digital transmission 
system is shown in Figure 3. By provid-
ing both an in-phase and quadrature 
carrier at the receiver, we can demodu-
late both transmitted carriers. The two 
channels are commonly referred to as I 
(in-phase) and Q (quadrature-phase). 

You will often see diagrams of mod-
ulation formats that show the discrete 
modulation states. These diagrams are 
convenient for gaining an understand-
ing of different modulation types. A dia-
gram for the case we have just dis-
cussed is shown in Figure 4a. In this 
constellation diagram, carrier level is 
represented by radial distance from the 
origin and carrier phase is represented 
by the angle. The plotted points repre-

Figure 3: Digital transmitter and receiver simplified block 
diagrams 
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sent each modulation state for various 
combinations of data input. We have 
added the constraint that the bits in the 
I and Q channel are time coincident. 
That is, the time at which each bit 
value is sampled is the same in both 
channels. 

There are four states that depend 
on the bit values in I and Q. When I 
and Q are both "1," for example, the I 
channel phase is 0° and the Q channel 
is 90°. The resultant of the combined 
wave is an amplitude of 1.414 and a 
phase of 45° (the upper right "dot" in 
the diagram). The combined wave will 
be separated by the synchronous 
demodulator into I and Q as we already 
have discussed. This modulation type 
is 4-QAM (quadrature amplitude modu-
lation) or QPSK (quadrature-phase 
shift keying). 

Other modulation formats can be 
used as well. We can simply add more 
discrete levels to each channel so that 
more bits can be represented by each 
symbol. Another format using four lev-
els in I and Q (16-QAM) is shown in 
Figure 4b. With 16-QAM, we can repre-
sent four bits per symbol. These added 
bits do not come without penalty, how-
ever, as we will see in the following 
section. 
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Figure 4: Constellation diagrams 
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Bandwidth and power 
We stated at the beginning that get-

ting more TV pictures within a given 
bandwidth (or a much higher quality 
picture) is a major objective for digital 
TV. While compression reduces the 
amount of data required, the modula-
tion format must be efficient in the use 
of bandwidth as well. Consider the 
BPSK case with two levels and only 
one carrier. If we modulate a carrier 
with a sinusoid of frequency Fm a side-
band is produced above and below the 
carrier frequency by Fm. The channel 
bandwidth must then be at least 2Fm. 
Since one cycle of the sine wave can 
represent two successive bits, we can 
transmit data at a rate, 2Fm, or one bit 
per hertz of channel bandwidth. Adding 
a quadrature carrier does not increase 
the bandwidth requirement but doubles 
the data capacity to two bits per hertz 
of channel width. If we know the num-
ber of levels in I and Q, we can further 
increase the number of bits per hertz. 
We can achieve four bits per hertz of 
channel bandwidth with 16-QAM, 
which has four levels in I and Q. This 
is, of course, a simplified view. The 
actual channel filters that can be real-
ized and their effect on inter-symbol 
interference (IS1)4 must be taken into 
account. There is also the matter of 
power to be considered. 

As we increase the number of levels 
in the data, it seems intuitively appar-
ent that we will have more difficulty in 
distinguishing between levele. Carrier 
power is usually limited by factors such 
as interference, linearity, etc. We are 
not free to increase the carrier power 
as we increase the number of modula-
tion levels and thus the power differ-
ence between levels decreases. The 
accompanying table 5 shows how 
power requirements vary with the 
increase in number of modulation lev-
els. 

Expressing the level as C/N in deci-
bels is familiar to cable TV engineers. 
The filters used in digital systems can 
vary depending on design trade-offs 
and practical constraints. C/N can 
become ambiguous when the noise 
bandwidths of systems are not the 
same. Because of the ambiguity, one 
often finds a less familiar term, Eo/No in 
digital systems. The relationship 
between these two expressions 
follows8: 

Eo/No = C/N Bono = C/No 1/fo 4) 

Where: 
Eb = energy per bit 
No= noise power density 
C = carrier power 
N = total noise power 

Bo= noise bandwidth 
fo = data rate in bit/second 

It is convenient to express perfor-
mance of a system as a function of 
Eo/No, particularly in theoretical com-
parisons, since the specifics of system 
realization need not be considered. 
The relationship described previously 
provides a means for conversion to (or 
from) C/N, which is generally the 
parameter that can be measured. 

Clearly there is a tradeoff between 
data rate and power in digital transmis-
sion. We can increase the data rate 
transmitted if we can achieve the need-
ed C/N. The second form of Equation 4 
expresses the Eo/No in terms of C/No. 
That form makes it clear that the 
required carrier power is dependent on 
data rate regardless of the bandwidth 
used. 

Forward error correction 
and error concealment 

The performance of an analog sys-
tem such as NTSC is usually ex-
pressed in signal-to-noise (S/N) or sig-
nal-to-interference ratios and various 
channel impairments. These impair-
ments include linear and non-linear dis-
tortions. The performance of a digital 
system is usually expressed as bit 
error rate (BER). BER is the ratio of 
error bits to total bits. A BER of 10 -8 
means there is an average of one error 
bit for every 108 total bits transmitted. 

In analog systems there is a direct 
relationship between the S/N or other 
impairment and the visible effect. 
There also is a continuous range of 
degradation of the signal. As S/N 
degrades, the picture becomes worse 
but there is no sharp change at some 
S/N level. In digital systems there is no 
direct relationship between the channel 
performance and the visible effect. 
There also are threshold effects in digi-
tal transmission that cause error rate to 
increase dramatically when the C/N 
falls below some specified value. How 
this BER will affect the picture will 
depend on the type of compression 
algorithm used, among other things. 
While we cannot relate the channel 
impairment to a visible effect, we can 
measure the effects of channel perfor-
mance on BER4. 

In any case, it is desirable to have 
the link operate to as low a C/N as pos-
sible. Forward error correction (FEC) 
often is employed to allow operation at 
lower C/Ns. An FEC code adds bits 
that allow errors not only to be detect-
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ed but also to be corrected. There are 
several different FEC methods that are 
employed such as block codes or con-
volutional codes. These can be compli-
cated in their detail. They all involve a 
process of systematically adding bits 
based on systematic combinations of 
data bits. 

Take an extremely simple example. 
Suppose we wish to transmit three bits 
a, b and c. We add three bits, d, e and 
f such that a + b + d = 2' = b + c + e = 
a + c + f. When we receive the data, 
we perform the same operation. If we 
find that a + b + d 2' and a + c + f 
2', then "a" is in error. If we find a + b + 
d 2' and a + c + f 2', then "b" is in 
error. If we find only a + b + d 2', 
then "d" is in error. 

Of course, larger numbers of errors, 
even though detectable, cannot be cor-
rected. As the rate of errors increases 
further, even detection becomes 
impossible. The actual FEC codes 
used can improve BER by orders of 
magnitude. Sometimes more than one 
FEC method is applied sequentially. 
The improvement in BER is achieved 
at the expense of added bits that 
reduce the data capacity available for 

"The success of digi-
tal TV will depend as 
much on implementa-
tion of modulation 
techniques as on 
selection of compres-
sion methods." 

the signal. Even so, the improvement 
in C/N performance often outweighs 
the capacity reduction. 

Even after application of FEC we 
have a threshold effect. Below some 
C/N the system becomes unusable. 
Error concealment can allow more 
graceful degradation as the C/N drops 
below threshold. One method of con-
cealing detected but uncorrectable 
errors is to interpolate between tempo-
ral or spatial samples that do not have 
errors. 

Another approach would be a hier-
archical coding where the image is 
formed from a basic image with levels 

REPRINTS 
REPRINTS 
REPRINTS 
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Knowledge • Information 
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For more information 

call Marla Sullivan at (303) 355-2101 

of detail added. By coding the basic 
picture in a robust manner, the detailed 
information could be dropped when the 
error rate in that detail became uncor-
rectable. In fact, the interpolative and 
hierarchical method could be employed 
together. 

Some compression techniques such 
as vector quantization can have an 
inherent hierarchical structure that 
causes errors in certain levels of data 
to be less noticeable. The objective of 
error concealment is to provide use-
able service in areas where noise and 
interference do not permit full quality in 
the same way analog services are 
used today. 

Summary 
Digital systems are the focus of 

much research and development 
today. A primary reason for this interest 
stems from compression technology. 
While much of the theoretical base for 
this technology has been available for 
some time, the ability to realize large 
scale integrated circuits permitting 
implementation has only recently 
become practical and has led to rapid 
growth. We have reviewed the funda-
mentals of digital transmission, particu-
larly by RF modulation, to provide 
some insight for those unfamiliar with 
the subject. The success of digital TV 
will depend as much on implemen-
tation of modulation techniques as on 
selection of compression methods. CT 
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Digital video for CATV 
(Continued from page 26) 

should be secondary to picture quality 
as the fundamental system determining 
factor. Note that once a system is 
selected it must satisfy everyone, from 
the videophile to the casual viewer, for 

many years to come. 
2) The system should be flexible 

enough to support the various opera-
tion methods used with present analog 
video systems (e.g., satellite delivery 
with local addressability and billing 
control, commercial insertion on satel-
lite feeds and off-air or studio-direct 

video feeds). Closed captioning must 
be accounted for, as well as second 
language audio. 

3) Any large increases in home 
receiving equipment prices should be 
offset by decreased cable plant costs. 
The receiver must be able to process 
standard analog signals to allow for a 

Figure 2: QAM demodulator 
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Figure 3: Combined AM-VSB and16-QAM over cable test setup 
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phase-in period for digital services. They have been tested, and the results 
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met, there are two more requirements. 1) The chosen data modulation for-
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mat, together with error detection and 
correction, should result in a somewhat 
more robust signal than the current 
AM-VSB video. In other words, the dig-
ital video should still be operating per-
fectly when the analog video has 
degraded to the point of generating 
service calls or customer complaints. 

2) Carrying digital video should not 
have a negative impact on the picture 
or sound quality of analog channels. 

Techniques 
There are many different data mod-

ulation techniques. Table 1 shows a 
few of the commonly used methods. 
Moving down the table, we see 
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increasing spectrum efficiency, but the 
price paid for efficiency is a require-
ment for higher integrity of the received 
signal. 
We selected the 16-QAM (quadra-

ture amplitude modulation) method for 
testing over cable because it has rea-
sonable efficiency with relatively high 
robustness (Figures 1 and 2). A 20 
Mb/sec. random data stream was mod-
ulated using 16-QAM and upconverted 
to Ch. 39. The 16-QAM was combined 
on the test cable system with the 
Matrix multifrequency generator output 
(Figure 3). The QAM signal was carried 

10 dB below video carrier level (Figure 
4). Distortion readings were taken with 
and without the QAM signal present. 
There was no measurable difference in 
video distortion (Table 2). 

Eye closure is a measure of the 
degradation to a data signal's eye pat-
tern. The more closed the eye, the 
more susceptible the signal is to errors. 
The eye closures for the received I and 
Q data signals were measured. The 
cable distribution test system did not 
affect eye closure compared with the 
upconverters and downconverters con-
nected back-to-back. (See Table 3 and 

"In the not too dis-
tant future, digital 
transmission will 
allow the delivery of 
video into the home 
with studio-quality 
pictures totally free 
of any transmission 
artifacts." 

Figure 5.) 
When the 16-QAM signal was test-

ed on Ch. 2 it did not operate at all. A 
network analyzer plot indicates why 
(Figure 6). The group delay from the 40 
sub-split diplex filters across Ch. 2 is 
longer than a bit period. This also 
makes Ch. 3 unusable. Beyond Ch. 3, 
the entire cable pass band is usable for 
16-QAM transmission. Practically 
speaking, it is most likely that the upper 
frequencies, beyond existing channels, 
would be the first place where digital 
video channels are carried. 

Since the test cable system had 
very good performance, random noise 
was intentionally added to simulate a 
poor quality system. At 35 dB C/N for 
the analog video channels (25 dB for 
the digital signal) no change in perfor-
mance was visible. At 30 dB, errors 
became visible in the vector display 
(Figure 7), but at a rate that's cor-
rectable and still operational. 

This short set of tests, although lim-
ited in scope, indicates that cable sys-
tems are very compatible with data 
transmission at speeds that will support 
compressed digital video. In addition, 
the digital signals will not degrade 
existing analog channel picture 
quality. CT 
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SkyPix compression 
(Continued from page 28) 

the LNB. Since the receiver used is the standard SkyPix 
box, provision was made to block downconvert a portion of 
the 950-1,450 MHz spectrum (in essence Transponder 19, 
1,400-1,429 MHz) to 330-360 MHz in the VHF range. This 
was accomplished by using a 1.760 GHz phase-locked local 
oscillator (LO) driving a stand-alone Minicircuits mixer 
(Model ZFM 2000) as shown in Figure 1. The LO is refer-
enced to 110 MHz from a Wavetek RF generator, which also 
is added to the CATV spectrum to allow phase lock of an 
upconverter at the receiver. Measurements of the receiver 
input at the headend yielded the results in Table 1. 
Two phase-locked LOs were obtained from Tampa 

Microwave. These were referenced to 110 MHz from the 
Wavetek generator. The stability of this arrangement 
assured positive receiver lock-up and signal acquisition. 

The SkyPix spectrum and the 110 MHz reference were 
added to the system through the headend combiner. The 
data was inserted 10 dB below visual carriers and the 110 
MHz reference at the visual level. The combined digital and 
CATV spectrum was transported to the Coeur d'Alene office 
through 15 trunk stations, a bridger and one line extender. 
Extensive testing of the system at the office location was 
conducted using the setup in Figure 2 with the results in 
Table 2 (applies to upconverted signal). The parameters in 
Table 2 held for all VHF input levels. Note that the noise per-
formance and threshold levels are identical to those required 
directly from the LNB. 

Since the system distortion required to affect performance 
would be far greater than tolerable in an analog system, 
there is no reason to expect to approach these levels even 
in a very long cascade. This also indicates that the receiver 

Table 2: Test results 

Parameter 
Threshold input level 
Carrier-to-noise (dB) 
Intermodulation (dB) 
Acquisition time (T/H) min.' 
Movie acquisition time' 
Refresh time 
Video S/N unweighted 

*Average times 

Analog visual 
-15 dBmV 
15 
21 

Data 
-74 dBm (-26 dBmV) 
8.5 
11 

1.5 flag, 2.3 menu 
3-5 secs 
9 secs 
>55 dB 

Figure 2: Compression test setup 
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Table 3: Reference oscillator phase-lock 
tracking test 

Deviation frequency 
Peak deviation to: 

Intermittent breakup 

Complete loss 

400 Hz 1 kHz 

±4 kHz 
±6 kHz 

±1 kHz 
±2 kHz 

input requirements are very tolerant of drop level. A -20 
dBmV digital drop level simply could be amplified 10 dB and 
the receiver still would work fine through the upconverter. 

To examine the receiver performance through a complex 
set of conversions, we looked at it through the broadband 
AML microwave system in Athol, an adjoining community. 
This is a 550 MHz microwave system feeding a 450 MHz 
plant. Since this is a collinear path and is down somewhat in 
receive level, it simulates about 13 trunk amplifiers in cas-
cade; adding the five trunks after the microwave makes an 
effective total of 18. The microwave converts the VHF spec-
trum up to 12 GHz, and it is repeated at an intermediate 
point, Round Mountain, then received at the Athol receiver, 
which is phase locked to the transmitter via a 74 MHz pilot. 
With varying drop levels into the upconverter, the receiver 
performed exactly as at the office, which is identical to the 
performance at the headend. This leads us to believe the 
performance should be identical under varying CATV trans-
port conditions. 

Potential problems 
Now to the source of potential problems. Two causes of 

unreliable operation have been identified: 1) carrier frequen-
cy stability and 2) signal integrity. As to carrier stability, we 
have found that by properly phase locking the up- and down-
converted carriers, stable operation can be achieved. The 
two carriers don't necessarily have to be phase locked 
together, but by using the same reference this method works 
much better. We phase locked the up- and downconversion 
local oscillators to two separate reference 110 MHz genera-
tors. Although the receiver operated fine, it was more sensi-
tive to slight changes in one oscillator or the other. However, 
it worked even better locked together. 

Our experience confirms this significant fact: As long as 
the conversion oscillators are stable, the receiver input is 
above threshold, and system noise and distortions are nor-
mal, the receiver duplicates its performance observed direct-
ly off the LNB. 
We conducted an experiment to see how much we could 

frequency modulate the reference carrier and still have reli-
able operation; the results of this test are shown in Table 3. 
This indicates the stability of the system with a phase-lock 
reference carrier on the CATV spectrum is quite good. 

Another potential impact on reliability of the system is 
intermittent signal loss from poor connectors or cabling in 
the CATV system. We are all well aware of the intermittents 
caused by wind, radial cracks, poor fitting preparation, etc. 
An intermittent interruption can cause noise to appear in 
either analog or digital pictures. For digital, this causes a 
characteristic checkerboarding effect, and at the worst will 
cause a freeze frame and a refresh interval of nine seconds 
or so. Note that the preceding applies to active programming 
only; the menus don't react to noise. This is a problem with 
all forms of transmission. With the industry emphasis on sys-
tem integrity for RFI and signal leakage control, most sys-

tems already should be pretty tight. 
Another consideration with compressed video is the use 

of high level system sweeps. The receiver has difficulty with 
acquisition in the presence of these sweeps and, if acquired 
and on a movie, will break up to varying degrees. To operate 
high level sweeps with this system in place, we would have 
to either notch trap the sweep signal over the bandwidth 
occupied by the data carriers, or possibly use a non-interfer-
ing type of sweepless sweep, such as Tektronix or CaLan. 

Equally important to eliminate are single frequency spuri-
ous carriers from the headend, such as local oscillator leak-
age, that overlay the digital signal. Headend "cleanliness" 
easily is obtained by adding a VHF notch trap to the cable 
spectrum prior to insertion of the compressed carriers. 
Although most leakage of this type is well below the inserted 
satellite noise floor it may be best to trap. In regard to the 
block converted satellite noise floor, it is obvious that we 
must carefully filter this spectrum to prevent satellite noise in 
the VHF cable spectrum. Again, this is easily and cheaply 
done with low cost filters. 

Evaluating SkyPix 
To allow us to evaluate the SkyPix system, we developed 

a test arrangement of stand-alone components and equip-
ment to first get the signals on the cable, then reconvert 
them to a form (950-1,450 MHz) that the receiver could use 
(Figure 3). In actual practice, the equipment configuration 
would be greatly reduced in number of components by inter-
facing the receiver directly at VHF and using integral down-
converters at the headend. We also used a high pass filter at 
the receiver upconverter mixer input to prevent overload 
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"As long as the conversion oscil-
lators are stable, the receiver 
input is above threshold, and 
system noise and distortions are 
normal, the receiver duplicates 
its performance observed direct-
ly off the LNB." 

from the 10 dB higher VHF carriers. 
It is well understood what we must do to properly receive 

and process the SkyPix signals onto the cable system, giv-
ing attention to proper filtering to separate the bands of sig-
nals. Using separate LOs and mixers tied to a common ref-
erence, we can either block convert or channelize incoming 
satellite transponders to VHF slots. For CATV headend use I 
would recommend a phase-locked LNB referenced to an 
external VHF source, preferably to the same source we use 
for our downconversion oscillators. In this way we can 
ensure absolute frequency stability among all conversion 
sources. The reference frequency can be diplexed onto the 
same cable going to the LNB, or a separate cable can be 
used. For CATV use this is a practical option since these 
types of LNBs are available. 

Having converted the satellite signals to cable, the type of 
receiver conversion is important. We would provide the VHF 
compressed band to the receiver and use the receiver's 
internal LO to convert directly to the required IF, very similar 
to the common CATV converter. We can, in fact, do this with 
the test receiver. The dynamic range of the receiver can be 
adjusted to work over a +15 dBmV to -10 dBmV range so no 

internal AGC circuitry would be required. If we do require 4 

AGC, a composite AGC would work fine. 

Added distortion 
As to the question of added distortion to the CATV sys-

tem, we must look at these carriers differently than we do 
VHF TV carriers. Examining the spectrum containing the 
data carriers it is apparent they look like 2 MHz wide bands 
of noise. There is no coherent carrier energy as such, there-
fore they can't be plugged into conventional distortion formu-
las the same way we would calculate continuous energy car-
riers such as VHF signals. It is best to look at these as noise 
levels that we are turning on and off at a 2 MHz rate. Since 
we have filtered this band from the VHF spectrum, no inter-
action occurs between the two bands. If we look at the data 
as noise, a simple formula for noise addition can be used; 
since the amplifier noise is at a very low level in comparison 
to this, it doesn't appear that much degradation would occur 
with increased channel loading. 

The characteristics of the digital signals also impact other 
areas of cable TV concern. Because these signals contain 
no coherent CW energy, the interference potential to other 
services is very low, improving the signal leakage criteria. 
And since these are compressed digital video signals, they 
are inherently scrambled, removing the necessity of the 
complex scrambling/descrambling schemes used with ana-
log transmission. The receiver also is addressable and set 
up for impulse viewing, providing the desirable features of 
analog addressability. 

In the Coeur d'Alene system we are continuing to pursue 
testing of this technology and are quite pleased with the 
repeatability of results. As we've found, the performance 
remains the same as long as the basic criteria are met. This 
easily should be achieved in all cable systems. CT 
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Lightning and cable 
(Continued from page 30) 

ground loop should be bonded to all legs of the tower and 
antennas, and a minimum of two inside common ground 
bars in the headend or office structure. Jumper bonding of all 
metallic equipment in the headend is required, with jumpers 
attached to the common ground bars. 

To achieve the 5 ohm resistance goal is not just a matter 
of chance. Nor does it just depend on the amount of copper 
you install at the site. Someone with expertise in this field 
should calculate the material required and the installation 
procedures. This person can save money by comparing sys-
tems and their results to the monetary considerations of the 
project. Some grounding books are available that are very 
useful but lack the comparison of electrolytic grounds to cop-
per-clad ground rods. 

Surge protection 
Protection from surges is the next consideration in your 

protection system. The electrical system is one of the easi-
est places for lightning to penetrate the defenses of the 
headend or main office structure. Not only can lightning 
invade via a direct strike, it can come in via the main electri-
cal feeders. Burying the electrical cables does not protect 
from the intrusion of lightning into the structure. Induction of 
the lightning charge into the electrical cable below grade is 
quite common. 

The best protection for the electrical service is a very 
strong surge suppressor at the service entrance. A metal 
oxide varistor (MOV) is the standard for this frontline protec-
tion. The MOV unit should be able to handle a 60 kA surge 
and react in less than 5 nanoseconds. The unit should have 
indicator lights to make checking its condition easier. Interior 
fusing should be utilized for added safety. 

Replaceable MOV modules are recommended for rea-
sons of economy. There is not a transient voltage surge sup-
pressor made that can handle the largest known lightning 
strikes, and therefore replaceable modules are needed. This 
unit should be installed via a breaker on the main panel or a 
disconnect on the main bus. The reason for the breaker or 
disconnect is to allow servicing of the suppressor without 
shutting down the complete electrical service. 

Along with the MOV a very fast suppressor should be 
included — one that will react in less than 1 nanosecond to 
protect the most sensitive electronic equipment. A silicone 
avalanche diode (SAD) is the standard for this application 
The weakness of the SAD is that it is not strong and can 
only withstand a 1 kA surge. Therefore, it must be used in 
conjunction with the MOV to protect the SAD from the 
strength of large surges. Again, inspection lights, interior fus-
ing, replaceable modules, and breaker and/or disconnect uti-
lization for installation are needed for protection required at 
the headend and main office. 

The telephone and data lines also are a main source for 
lightning and surge introduction into the headend and main 
office. These lines service the most delicate equipment with-
in the structure and must be protected. The standard for the 
industry is a SAD with the less than 1 nanosecond reaction 
time. 

The installation typically is beside the telephone board. A 
metal junction box made specifically for the application is uti-
lized along with a backboard made to install the SAD cards. 
These cards have a "dirty side" and a "clean side." The 
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WE'VE GOT CABLE TESTING 
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"Large towers, headends, main 
office structures and remote 
antennas seem to be very attrac-
tive targets for the bolts from 
the sky." 

incoming dirty side is hard wired to the incoming lines at the 
service entrance. The clean side is where the lines are con-
nected to the equipment being protected. (All coaxial con-
ductors that enter the structure also should be protected, but 
these applications won't be discussed in this article.) 

The grounding system and the surge suppressors also 
should be bonded to a transient suppression plate consisting 
of a sheet of 26 gage (minimum) pure copper, measuring 3 
feet by 4 feet. The plate acts as an "absorption cushion" for 
the larger surges and easy dissipation of the smaller static 
buildups. 

Also check with the electrical utility company to ensure 
that it installs a lightning arrester on the pole or before your 
service entrance. The lightning arrester will help, but it won't 
be the only device required to protect the electrical equip-
ment. The telephone company also may have gas tube pro-
tectors available for the service's main entrance. Check with 
the telephone company to ensure it installs this protection. 
Again, the gas tube is not the only thing required to protect 
the equipment but will help protect the SAD within the struc-
ture. Many utilities will install these protectors at little or no 
charge to the customer. 

Lightning protection 
The final link in the chain is the lightning protection sys-

tem. Many are led into a false sense of security by having 
the grounded tower close to the headend. Thinking that this 
tower/lightning rod will protect all of the facility may lead to 
injury or worse. The lightning must be controlled and led to 
ground in the quickest and easiest way. 

For years the only protection utilized was the typical light-
ning rod on top of the tower, using the tower's metal legs as 
the down conductors. Damage to a side-mounted antenna 
by lightning was common, if not by direct strike, by the 
induction of the strike being run through the tower's metal 
legs. 

Now available are the early streamer-emitting air termi-
nals to protect the tower and a wide area of the facilities. 
These "high tech" lightning protection systems are now 
being used in installations in more than 33 countries 
throughout the world. The units utilize an early and stronger 
emission of a streamer to capture the lightning strike and 
take it to the low-resistance grounding system. Insulated 
down conductors or bare conductors in PVC conduit should 
be utilized to help with the retardation of charge induction to 
the equipment along the tower. Surge suppression is a con-
sideration on all equipment installed on the tower to ensure 
the best protection available. 

These units are available through electrical distributors 
throughout the United States and worldwide. Design, instal-
lation and/or supervision are available from the manufacturer 
at a minimum charge to ensure a quality installation. 

By using these lines of protection in your cable systems, 
your company is providing a safer and more consistent sys-
tem to protect your employees, equipment and long-term 
customer satisfaction. CT 
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JERRY BIRIMS 
ELECTROCUTED HIMSELF TODAY. 

AND HIS BOSS IS 
GLAD HE 

Jerry just made a "fatal" error, but in the 
safety of a simulated work environment. What 
better way to learn about the myth ofinsulated gloves? 
It's just one of the many, many interactive exercises in 
the new technical training series from Mind Extension 
Institute' Inc. 

This is interactive-video training at its best. The 
student is truly involved every step of the way; respond-
ing to questions, making decisions and correcting 
mistakes. And, because the instruction is self-paced 
and one-on-one, anyone at any time can get just 

the help they need. 
The new courses include General 

Safety, featuring the top ten safety issues 
in cable, and Installer ihtining, a nuts-and-bolts course 
that will challenge even the seasoned installer. 

You take care of the hands-on training, we'll take 
care of the rest. Call now and 
take advantage of our free 
demonstration and special 
introductory pricing. 
1-800-833-DISC. MIND EXTENSION INSTITUTE k" 

Produced in cu(iiienition AlpIttledinulogies.Anixter CiiNen: ATM: I AIAX. he. Fiume° Coninierctil Corponition. ( àxnni Saipe. hic.. Eagle Coinuniiit›. Inc.. (axe Engineerhig Inc • 
Inked. NhignanA (ATV Nmenis. Inc.. Scientific-Mani.hic..1)ilitluc. hic. 

Look for us at the SCTE Cable- Tac Expo in Reno June 13-16. Reader Service Number 36 



THE ENVIRONMENTAL 
CO : NECTION 

how 

genii& 

• • ••••••• •..-• • 

19 11111 e 

• 
ee ›) 

THE CONNECTOR 

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

Amphenol* 59 serial.. 
Environmental connect':. 

4••• - 
4, 

40# 

Amphenol • 6 Series 

Environmental Connector 

THE CABLE 

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

THE SYSTEM 

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

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

sealed system. But there's more. 
The Amphenol T-10 Connection can: 
• Potentially save up to 1/3 the instal-
lation time 
• Help prevent costly CLI fines 
• Prepare your cable system today for 
the technological needs of tomorrow. 

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

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

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

TIMES FIBER COMMUNICATIONS, INC! 11" Ft a company of 

358 Hall Ave. • PO Box 384 • Wallingford, CT 06492 

irFC... Where technology meets the bottom line. 
Reader Service Number 24 



Fiber powering 
(Continued from page 32) 

All standby supplies are more complex 
than non-standby ferro supplies, there-
fore they may be more prone to failure. 
Second, all standby supplies must 
have batteries, which have always 
been the weakest link in the chain. Add 
this to the much higher cost of standby 
supplies and their associated batteries, 
plus the greater maintenance cost, and 
you may find that standby power isn't 
always the best solution to every pow-
ering situation. As this concept 
receives a broader acceptance 
throughout the cable industry we may 
see less standby in use, even in sys-
tems that have been traditionally 100 
percent standby. 

Another important factor that should 
be considered when choosing your 
power supplies is the output current 
rating, since ferro supplies operate far 
more efficiently and reliably at or near 
their full load rating. Matching the cor-
rect supply to the load should not be a 
problem since supplies with 3 to 15 
amp ratings are readily available. Last 
but not least, it is my opinion that no 

supply with an output 
rating of over 15 amps 
should ever be used in 
any distribution system. 
This is due to the de-
structive nature of the 
higher short circuit cur-
rent found in all sup-
plies of 18 amps or 
more. 

The first question to 
be answered when 
choosing power sup-
plies for a fiber build 
would be: Should I use 
standby power on the 
node? Some designers 

will in fact use standby power on all 
nodes, while others prefer not to use 
standby power at all. The best 
approach would be to consider each 
node individually to determine the need 
for standby power. If a node serves a 
large section of plant that is to be pow-
ered from two or more power grids, 
standby power should be considered. 

There also are two schools of 
thought on what should be powered 
from the node supply. One method is to 
power only the fiber receiver from a 
small 3 amp supply leaving the power-
ing of all RF equipment to other sup-
plies (Figures 1 and 3). The advantage 
is a short that occurs in the equipment 
connected to one port can't affect the 
operation of the other ports. Another 
method is to use a large power supply 
(12 or 15 amps) to supply the node, as 
well as the first one or two RF ampli-
fiers out from each port. (See Figures 2 
and 4.) This could reduce the overall 
number of power supplies needed in 
the system. If the node has standby 
power and the RF ports feed distribu-
tion amplifiers, the larger supplies also 
would provide backup power to these 
amplifiers. The larger node power sup-
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Comparing amplifier noise figures 
By Tod D. Dean 
Chief Technician, Alert Cable TV 

Every amplifier adds a certain 
amount of noise to the signals it ampli-
fies. The amount of added noise is 
known as the amplifier's noise figure. 
Obviously, the lower the noise figure 
the better. The noise figure for a specif-
ic brand and model of amplifier can be 
found in the specification sheets avail-
able from the manufacturer. A typical 
modern trunk amplifier will have a 
noise figure somewhere between 5 and 
9 dB. 

An interesting point is that if you 
were to take 10 sample amplifiers (all 
the same brand and model) and com-
pared actual measured noise figures, 
you would find that some had lower 
noise figures than others. This is espe-
cially true of used amplifiers — not 
brand new equipment — even more so 
if some of the amplifiers have been 
repaired. You can use this information 
to your advantage. 

Figure 1: Original test setup 

Input 
Signals 

Power 
inserter 

Trunk 

amp Power 
Supply 

Directional 
coupler 

Which is noisier? 
Ideally, all of the trunk amplifiers of a 

given make and model should have the 
same, or nearly the same, noise figure. 
This will ensure optimum carrier-to-
noise performance throughout the sys-
tem. An excessively noisy amplifier 
anywhere in the system may degrade 
picture quality in spite of proper signal 
levels. Any amplifier that falls outside 
of the manufacturer's specs should be 
repaired. 

There's an easy test to tell which 
amplifiers are noisier than others. It 
only requires a signal level meter and a 

test bench setup of two amplifiers in 
cascade. First set up the amplifiers as 
shown in Figure 1. 

Make sure that the signal levels into 
the first amplifier are typical for your 
system. Balance both amplifiers. Next, 
get as many spare amplifier modules 
as possible. One by one, install them in 
the first amplifier location and balance 
them using the same pad and equaliz-
er used in the first module. Now, 
change your test setup as shown in 
Figure 2. 

Terminate the input of the first amp 
with a known 75-ohm terminator. 
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Figure 2: Second phase of test setup 
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By removing the directional coupler 
between the amplifiers and keeping the 
connecting cable short, we greatly 
increase the signal level into the sec-
ond amplifier. This allows the gain of 
the second amplifier to directly add to 
the output level of the first amplifier, 
which gives us a noise level high 
enough to read using a typical signal 
strength meter. Do not use more than 
two amplifiers in a row for this test. The 
noise power present in three or four 
amplifiers configured this way may 
result in compression or possible 
equipment damage. 

Test principles 
To better understand what we are 

doing, let's look at the theory behind 
the test. The thermal noise produced 
by a 75 ohm impedance (the input ter-
minator) at room temperature (68° F) 
measured in a 4 MHz bandwidth is 
-59.16 dBmV. Each amplifier in our test 
setup has 22 dB of gain. The noise fig-
ure of each amplifier is unknown (we'll 
estimate it at 7 dB each). The cable 
and connector loss between amplifiers 
is minimal, so we'll disregard it in this 
situation. The gain and noise figure of 
each amplifier will add to the thermal 
noise level. 

If we add 22 dB of gain for each 
amplifier (44 dB total) to the input noise 
(-59 dBmV) we get approximately -15 
dBmV. Even though the noise figure of 
each amplifier is approximately 7 dB, 
the noise level at the output of the sec-
ond amplifier will be approximately -8 
dBmV because the first of the two 
amplifiers will be the primary noise 
contributor. (Remember, this is using 
our specs. Actual results in your sys-
tem may vary.) 

Now back to the test. Install a termi-
nating tap at the output of the second 
amplifier. Use the lowest value possi-
ble, typically a 4 dB two-port tap. Con-
nect your signal level meter to one of 
the ports of the tap. Do not use the out-
put test point or test probe; the signal 
level may be too low to accurately 
measure. Tune the meter to any fre-
quency within the bandwidth of your 
amplifiers. (For example, between 50 
and 330 MHz). The signal you are 
reading is noise. The level should be 
relatively flat across the entire band-
width. Record this level. 

Next, remove the amplifier in the 
first location and replace it with one of 
the spare modules. Since the spares 
all have been balanced to the same 

(Continued on page 62) 
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Covering the basics 
By Rickey Luke 
Technical Manager, Storer Cable Communications 

The cable industry has evolved 
from the five- and 12-channel systems 
of the past — which used single-ended 
gear — to the systems of today with 60 
(and more) channels. Modern systems 
utilize TVROs, fiber, sophisticated 
solid-state electronics, AML (in some 
cases), power addition and feedfor-
ward technologies. 

These systems carry tremendous 
amounts of video and data, which inci-
dentally, extend into over-the-air 
boundaries set aside for other uses 
besides television. With all the techno-
logical changes our industry has gone 
through, we sometimes find ourselves 
so wrapped up in devising new compli-
cated procedures to maintain our sys-
tem we overlook the simple basic tech-
niques that have always been the foun-
dation of good quality system perfor-
mance. 

Important parameters 
At the beginning of the system 

receive point (whether it is fed from a 
headend, a fiber node or an AML 
receiver), we are still concerned with at 
least three items. The first of these 
deals with the system parameters that 
determine the system response, the 
carrier-to-noise (C/N) and distortions — 
composite triple beat (CTB), composite 
second order (CSO), cross-modulation 
(X-mod). 

The system response ideally should 
be equivalent to the number of ampli-
fiers in cascade divided by 10 + 1. 

Maintaining properly designed input 
levels is crucial for good C/N specifica-
tions. Every dB that the input level is 
reduced at any given amplifier results 
in that given amplifier having a 1 dB 
worse C/N. Maintaining proper output 
levels for trunk and feeder is crucial for 
good distortion specs. Each increase in 
output level above your prescribed 
design level can have a 2 dB negative 
effect on your system CTB and 1 to 2 
dB negative effect on your system 
CSO. 

Installation and leakage 
Another important basic area to con-

sider is the installation. It needs to con-
form to good company specifications, 
the National Electrical Code and the 
National Electric Safety Code, and a 
quality connection all the way to the 
customer's TV set or peripheral equip-
ment is a must. 

Finally, another basic consideration 
that has to be incorporated into system 
operations is leakage control. As I 
mentioned earlier, our systems now uti-
lize frequencies allocated for other 
uses besides television. In order to 
eliminate potential interference to the 
cable system from those over-the-air 
frequencies, proper monitoring and 
immediate repair to correct such leak-
age has to be implemented. More 
importantly, the CATV system should 
not interfere or cause harmful interfer-
ence to the over-the-air users of those 
frequencies — especially the air navi-
gational frequencies. 

Also consider that if something is 
loose enough in your system to create 
a leakage problem, it probably is affect-

"If something is 
loose enough in your 
system to create a 
leakage problem, it 
probably is affecting 
signal levels on 
some (or all) of the 
frequency spec-
trum." 

ing signal levels on some (or all) of the 
frequency spectrum. If this problem is 
in the trunk system it will have dramatic 
effect on the system technical perfor-
mance. Additionally, this type of prob-
lem may be frequency-selective 
depending on varying temperatures 
and conditions. Therefore it would play 
havoc with a system's automatic gain 
and slope controls. 

As a final thought, if you find your-
self dealing with a unique system prob-
lem, unconventional converter prob-
lem, or other equipment problems, it is 
advisable to make sure that you have 
the basics covered. As so often is the 
case, we make a mountain out of a 
mole hill when all we should have 
taken was the simple perspective. 
About 99 percent of the time, a back-
to-basics approach is all that is need-
ed. It will prove very valuable if we stay 
on track with the basic techniques, 
which are just as valuable today as 
they were in the original five- or 12-
channel systems. CT 

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

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

Name   

Address 

Phone( Li®  FAX ( )  

Mail to: 
The Society of Cable Television Engineers SCTE 

"Serving the Broadband Industry's Technical Community" 669 Exton Commons, Exton, PA 19341 
OR FAX TO: (215) 363-5898 



Batteries vs. battery chargers 
By Jud Williams 
Owner, Performance Technological Products 

A recent survey published by 
the Independent Battery Manufacturers 
Association reveals the major factor 
determining the life of an automotive-
type battery is climate. In tests, batter-
ies in Vermont lasted an average of 55 
months, while in Arizona they averaged 
31 months. The survey included inputs 
from 27 cities throughout the United 
States and found that the life expectan-
cy averaged 44 months overall. 

The report stated: "Higher tempera-
tures, not cold, shorten the life of a bat-
tery." It went on to say: "If batteries can 
be protected from higher temperatures, 
longer life can be expected." Grid cor-
rosion was the leading cause of battery 
failure according to the report. 

Deadly heat/overcharge combo 
Grid corrosion is for the most part 

caused by a combination of heat and 
overcharging. By overcharging, I mean 
subjecting the battery to excessive cur-
rent during float charge. In many of the 
standby power supplies in use today, 
both excessive heat due to the design 
of the cabinets and overcharging of the 
batteries due to the use of so-called 
equalization voltages cause consider-
able problems in the field. 

Sealed lead acid batteries (gelled 
and AGM) generate internal heat due 
to the recombination process during 
recharge. Those containing antimony 
seem to generate the most heat so 
when they are placed in an arrange-

ment where three batteries are sand-
wiched together, the center battery suf-
fers the most (since it is unable to ade-
quately dissipate its heat and because 
the batteries on each side are radiating 
a certain amount of their own heat). 

Power supply cabinets that locate 
batteries in the top section are com-
pounding the problem due to the heat-
ing effect of the ferroresonant trans-
former. The batteries are literally being 
"cooked" from below. All this results in 
more grid corrosion and shorter battery 
life. 

A new charger design 
I was recently afforded the opportu-

nity to design a plug-in battery charger 
to retrofit a quantity of existing standby 
power supplies. The major criteria for 
the design were to salvage the existing 
power transformers and to make sure 
the unit fit into the chassis the same as 
the original. An important aspect of the 
design was that it was to have a tem-
perature probe reaching down into the 
battery compartment of the cabinet. 

Since I already had an existing bat-
tery charger design — an integral part 
of my standby power supply, which has 
had extensive field use — I decided it 
would be the basis for the retrofit unit. 
My charger uses pulsating DC, which 
inherently limits the float current when 
the batteries reach full charge. At full 
charge, the peaks of the pulses are 
charging the batteries so that the cur-
rent is limited to 40 mA. At that level, 
there is no possibility for internal heat-
ing or gassing. The peak voltage put 
out by the charging circuit is limited to 

Amp noise figures 
(Continued from page 60) 

output levels and the input level 
remains constant, any difference you 
read on your meter at the output of the 
second amplifier will be a difference in 
noise produced by the first amplifier. 
Test each spare module in the first 
location and record the noise level at 
the output of the second amplifier. Any 
amplifiers that produce exceptionally 

high readings should be tested by a 
qualified bench tech and repaired if 
necessary, or returned to the manufac-
turer for repair. 

Understand that this is not a test to 
determine the specific noise figure of 
an amplifier. It is strictly a qualitative 
way of determining which are the best 
modules out of a group. By following 
the previous guidelines we have been 
able to make a definite difference in the 
quality of the pictures we are able to 
provide to the majority of our subs. CT 

the open circuit voltage of 12.8 V per 
battery. The output in the case of a 
two-battery system is between 25.6 
and 26 V. 

Special charger features 
Chuck Beckham of Voltex Batteries 

suggested a charger would save bat-
teries if it turns off when the tempera-
ture reaches a predetermined level. 
Others felt that the battery charger 
should be temperature-compensated. It 
was decided to incorporate a probe 
reaching into the battery compartment 
to monitor the ambient temperature at 
the battery. 

The probe was designed so the 
charger automatically cuts off at 120°F 
but has an override if the batteries are 
discharged to below 25 V. The output is 
set to between 25.6 and 26 V at 77°F 
with temperature compensation of 
±0.04 V per °C. The temperature com-
pensation effectively boosts the battery 
voltage when the ambient drops below 
freezing and reduces the voltage when 
it is hot. 

The power transistor that regulates 
the output voltage of the battery charg-
er is mounted on a heavy-duty extrud-
ed finned heatsink for better heat dissi-
pation and is designed to unplug from 
the printed circuit board to gain access 
to the components on the board. The 
transistor is protected from short cir-
cuits by a foldback current-limiting 
scheme. 
One feature added to the device 

was a solid-state timing circuit that 
eliminates the use of a reed relay to 
control the transfer relays. A silicon 
control rectifier is triggered by a simple 
unijunction transistor timing circuit. 

The final outcome is a design that 
answers many of the requirements for 
properly charging batteries and is uni-
versal enough so it may be adapted to 
most any type of standby power supply 
on a retrofit basis. Batteries are expen-
sive and need not be abused by tradi-
tional charging schemes. CT 

My thanks to Keith Hayes for fully test-
ing the preproduction unit at his facility 
and Chuck Beckham for pointing me in 
the right direction. 
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CORRESPONDENT'S REPORT 11111111111111111111111111 

The Zenith/AT&T all-digital proposal 
By Lawrence W. Lockwood 
President, TeleResources 
East Coast Correspondent 

In Washington, D.C., Feb. 28 was 
another milestone day in the endless 
saga of the HDTV standards search. 
On that the last day permitted by the 
Federal Communications Commission 

for submission, three organizations 
joined the all-digital high definition TV 
(HDTV) stampede with descriptions of 
their proposed systems. They are 
Zenith and AT&T, a consortium of NBC, 
Sarnoff Research Center, Philips and 
Thomson, and an alliance of General 
Instrument and Massachusetts Institute 
of Technology. 

This move now makes a total of four 
all-digital HDTV pro-
posals submitted to 
the FCC. GI started 
the ball rolling last 
summer with its sys-
tem submission — 
DigiCipher (see my 
"Correspondent's 
Report," August 1990 
CT, "General Instru-
ment's HDTV pro-
posal"). 

This month I will 
take a brief look at 
the Zenith/AT&T sys-
tem, which they call 
the Digital Spectrum-
Compatible HDTV 
system (DSC-HDTV). 
In succeeding months 
I will do the same for 
the other two. All the 
technical material 

DSC-HDTV system parameters 
(From Zenith/AT&T proposal to FCC) 

Video 
Aspect ratio 
Raster format 

Frame rate 
Bandwidth 

Luminance 
Chrominance 

Pixels 
Sampling frequency 

Audio 

Data 
Video data 
Audio data 

Transmission 
Data rate 
Symbol rate 

16:9 
787.5 lines 
progressive scanning 
59.94 Hz 

34 MHz 
17 MHz (U), 

17 MHz (V) 
720 (V) x 1,280 (H) 
75.3 MHz 

4 channels at 
125.87 kbits/sec. each 

17 Mbits/sec. 
503.5 kbits/sec. 

21.52 Mbits/sec. 
10.8 Msymbols/sec. 

Figure 1: Transmitter block diagram 
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Pre-
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"All HDTV systems 
under consideration 
— whether classified 
analog or digital — 
are ... all-digital in 
the picture compres-
sion. The differentia-
tion ... applies only 
to the signal trans-
mitted." 

presented is from their formal propos-
als to the FCC — with some occasion-
al explanatory additions. 

DSC-HDTV system overview 
A most important observation must 

be noted: All HDTV systems under 
consideration whether classified ana-
log or digital are — every single one 
— all-digital in the picture compres-
sion. The differentiation — analog or 
digital — really applies only to the sig-
nal transmitted. In some cases — the 
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analog system — 
the compressed 
HDTV picture in 
digital format is 
transformed into 
analog for trans-
mission. In other 
cases — the digital 
systems — the 
compressed HDTV 
picture in digital 
format is transmit-
ted as a digital sig-
nal. 

With that caveat 
firmly in mind the 
DSC-HDTV scheme may be examined. 
DSC-HDTV is a simulcast scheme (as 
are all the digital HDTV proposals) and 
can use a "taboo" channel. Taboo 
channels are the channels left empty 
between current TV broadcast stations 
to prevent adjacent channel interfer-
ence. All the digital methods propose 
that they can use these channels with 
no interference to (or from) the current 
TV stations because the digital trans-
mission requires much less power. 
DSC-HDTV claims an "HDTV service 
area equal to that of an NTSC broad-
cast station while radiating at least 12 
dB less power. The (digital) transmis-
sion signal has a more noise-like char-
acter, which has further reduced the 
visibility of interference into a NTSC 
channel." 

Zenith/AT&T note that "DSC-HDTV 
is very closely related to and is a natu-
ral extension of the previous 
analog/digital system" that Zenith pro-
posed in September 1988 (see my 

Figure 2: Video encoder 
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"Correspondent's Report," November 
1988 CT, "Zenith and compatible 
HDTV"). They stated that "Zenith is 
responsible for the system definition 
and transmission technology, AT&T 
Bell Laboratories for the design and 
implementation of a new video com-
pression system, and AT&T Microelec-
tronics for the semiconductor technolo-
gy." They estimate that a DSC-HDTV 
receiver can be expected to sell for 
about $700 over prices for convention-
al TV sets. 

The details of the digital techniques 
used in TV signal compression are 
beyond the scope of this short column. 
There are general texts and a number 
of recent papers addressing some of 
the latest procedures applied specifi-
cally to HDTV (and to NTSC) compres-
sion 12.3. Suffice it to say they all use 
various methods of taking advantage of 
redundancy in any TV signal. There is 
a good deal of repetition of pixel (pic-
ture element) values within a frame 

and, of course, a 
great deal of repeti-
tion from frame to 
frame. Bell Labora-
tories has been 
active in TV com-
pression since the 
early '50s and in 
DSC-HDTV it uses 
motion compensat-
ed transform cod-
ing that exploits 
both the temporal 
and spatial redun-
dancy in the HDTV 
signal. 

The key parameters of the DSC-
HDTV system are listed in the accom-
panying table. 
A key difference in the current DSC-

HDTV and the previous Zenith propos-
al is that although the number of scan 
lines per picture is the same — 787.5 
— the scanning is progressive rather 
than interlaced; i.e., 787.5 lines each 
frame of 1/60 of a second rather than 
787.5 lines each 1/30 of a second 
interlaced in two fields. Another key dif-
ference is in the transmission method. 
The digital DSC-HDTV signal is 
changed into M-ary symbols that are 
PAM modulated by vestigial sideband 
(VSB) in a manner that they call "4-
VSB" (more about 4-VSB later). 

Digital video processing 
Figure 1 shows the transmitter block 

diagram. Figure 2 shows the video 
encoder block diagram. The motion 
estimator compares blocks in two con-
secutive input frames to obtain motion 

Figure 3: Receiver block diagram 
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vectors needed for 
the motion-com-
penSated predic-
tion. These vectors 
are compressed 
and sent to the out-
put buffer. The 
parameters of the 
encoding are con-
trolled in part by 
forward analysis. 
The data repre-
senting information 
like motion vectors, 
transform coefficients, etc., are seldom 
statistically uniform. Usually the data 
are statistically clustered (e.g., pictures 
with details separated by backgrounds 
with little detail, etc.). The use of vari-
able length codes (Huffman coding) 
takes advantage of this statistical non-
uniformity by assigning short code 
words to the most frequent values, and 
assigning longer words to less frequent 
values. The output buffer has a vari-
able output rate of approximately 17 
Mbits/sec. and has a varying input rate 
that depends on 
image content. 
After adding the 
data for four chan-
nels of audio, error 
control and ancil-
lary data, the total 
data rate becomes 
21.5 Mbits/sec. 

Figure 3 shows 
the receiver block 
diagram. Figure 4 
shows the video 
decoder block dia-
gram. The com-
pressed video data 
enters the buffer, 
which is comple-
mentary to the 
compressed video 
buffer at the en-
coder. The decod-
ing loop uses the 
motion vectors, 
transform coeffi-
cient data and 
other side informa-
tion to reconstruct 
the HDTV images. 
Channel changes 
and severe trans-
mission errors are 
detected in the 
decoder causing a 
fast picture recov-
ery process to be 
initiated. 

Figure 4: Video decoder 
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from 
deformatter 

Channel 
buffer 
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loop 
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and other overhead 

HDTV 
display 

DSC-HDTV 
digital signal format 

The format of the 21.5 Mbits/sec. 
digital data stream that is sent to the 
"modulator, SAW (surface acoustic 
wave) filter, dispersion" block in the 
transmitter and comes out of the "syn-
chronous demodulator" block in the 
receiver is shown in Figure 5. This is 
an illustration of the timing of the data 
of the data format. Different usage of 
the terms field and frame in data and 
television present great possibilities for 

confusion. 
• Data field is a 

group of 262 or 263 
data segments and 
has no relation to 
an NTSCTV field 
(except that the tim-
ing of both is the 
same). 
• Data frame is 

two successive data 
fields and has no 
relation to an NTSC 
TV frame (except 

that the timing of both is the same). 
• Data segment (DS) is a sequence 

of 171 bytes (containing video, audio, 
ancillary data, error correction and syn-
chronization information) that is sent in 
the time period of one NTSC horizontal 
line. 

Each data segment starts with one 
byte of data dedicated to synchroniza-
tion of the receiver video data clock. 
Zenith/AT&T claim that the identical 
position of this byte for data synchro-
nization in the successive data seg-

ments makes possi-
ble the reliable 
detection of data 
segment sync even 
under severe inter-
ference conditions 
such as ghosting. 
As shown in Fig-

ure 5 each data 
segment also con-
tains 20 bytes for 
Reed-Solomon 
(RS) code error 
control, which al-
lows correction of a 
maximum of 10 
errors per data seg-
ment. Each data 
field includes 1,300 
error-protected 
bytes of audio data, 
which is sufficient to 
accommodate four 
audio channels of 
125.874 kbits/sec. 
each. Each data 
field also allots 
approximately 
1,200 bytes for 
ancillary data — 
e.g., test signals, 
cue and control sig-
nals, decoder box 
addressing and 
encryption, caption-
ing, etc. 

As shown in Fig-

Figure 5: One data frame 
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Figure 6a: Data segments in data fields 
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Figure 6b: Two DSC-HDTV TV frames 
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ure 6a each data segment carries the 
information for 3 DSC-HDTV scan 
lines, which when sequentially pro-
cessed by the receiver decoder (see 
Figures 3 and 4) produces two pro-
gressively scanned DSC-HDTV frames 
as shown in Figure 6b. 

4-VSB modulation 
The block "modulator, SAW filter, 

dispersion" in Figure 1 accepts the 
data rate of 21.5 Mbits/sec. and pre-
pares it for transmission in a 6 MHz 
simulcast channel. A key element in 
the process involves the fact that two 
binary bits can be represented by one 
symbol with four discrete levels as 
shown in Figure 7. 

This coding results in a symbol rate 
of 10.8 Msymbols/sec., which can be 
accommodated in a 6 MHz band 
(details of this process can be exam-
ined in References 4, 5 and 6). An intu-
itive (but far from rigorously correct) 
justification of the 6 MHz channel car-
rying 10.8 Msymbols can be visualized 
if each symbol were sent in each half 
of a cycle of a 5.4 MHz sine wave. The 
structure of a data segment showing 
the byte sequence and the symbol 
sequence is shown in Figure 8. 

As long as the DSC-HDTV RF data 
stream is truly random, the co-channel 
interference into an NTSC channel has 

a random noise-like character and is of 
minimum visibility. The one exception 

"Experience in the 
real world of trans-
mission amply 
reveals that nasty, 
unexpected condi-
tions occur in abun-
dance enough to 
invalidate a total 
reliance on an exclu-
sively theoretical 
analysis." 

to randomness of the data is the one 
byte of data segment sync that occurs 
every NTSC line at the same place and 
in the same format. As interference into 
the NTSC victim channel, it stands out 
because of its regularity. Dispersion is 
introduced to remove the repetitive 
character of the sync. This technique is 
not explained in detail in the FCC sub-
mission document. However, a Zenith 
spokesman said that the dispersion 
here is similar to that used in its previ-
ous analog submission; i.e., a variation 
of the radar modulation technique 
known as "chirping" (also known as 
time dispersion). This is a technique 
used to expand narrow pulses to wide 
pulses (while reducing their amplitude) 
for transmission and to compress the 
wide received pulses to the original 
narrow pulse width and wave shape 
(and restoring their amplitude)7. The 
dispersion is achieved in the transmit-
ter SAW filter and complementary dis-
persion is implemented in the receiver 
SAW filter. 

The modulation method is VSB with 
a suppressed carrier and the nominal 
band is shown in Figure 9. Figure 10 
illustrates an NTSC co-channel on the 
same frequency scale as the DSC-
HDTV channel. The NTSC nominal 
transmitted signal is drawn in a solid 
line; the dashed diagonal line repre-
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PROGRAM 
SCTE has 64 local Chapters and 
Meeting Groups located 
throughout the U.S. that sponsor 
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Please call SCTE at (215) 363-6888 to find out how 
we can provide the answers to your problems. 

Reader Service Number 1 



sents the nominal 
NTSC receiver 
skirt selectivity 
(actually, the upper 
skirt at IF). 

The claim regard-
ing ghost can-
celling in their FCC 
submission is: "The 
operation of a 
ghost canceler/ 
channel equalizer 
for digital signals is 
less critical than 
one for analog sig-
nals. Just as a digi-
tal system can 
totally eliminate 
thermal noise as 
long as it is of a 
level below a cer-
tain threshold, 
ghosts in the trans-
mission signal are 
unnoticed at the 
display, provided 
that they remain 
below certain thres-
hold values. The 
canceler's function 
is to reduce ghosts 
and channel distor-
tions below this 
threshold value." 
Since the digital 
information is car-
ried in transmission 
by multilevel sym-
bols, which per-
force must have 
susceptibility to 
analog level inter-
ferences, a more 
thorough treatment 
of this claim seems 
to be required. 

An incidental 
capability des-
cribed in the sub-
mission is that 
VCR recording and playback may be 
accomplished with current consumer 
technology by recording the 6 MHz dig-
ital signal (see Figure 3). Of course the 
recording would make no sense if 
played back in the normal manner — it 
would have to be played back through 
the decoder before going to a display 
as shown in Figures 3 and 4. 

Figure 8: Data segment 
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Conclusions 
Now that there are four all-digital 

HDTV schemes in the hopper, compar-
isons are inevitable — even required. 

However, the task of comparisons 
faces insurmountable obstacles at this 
stage of the affair. At this point we have 
no hardware to test — only somewhat 
skimpy system outlines given in rather 
glowing descriptions. 

In all the proposed digital HDTV 
systems, serious efforts were made to 
place greater complexity at the trans-
mission end than at the receiving end 
(for obvious economical reasons). 

The amount of memory required in 
the receiver in each scheme is: 
• GI, approximately 17 Mbits 

or about 1.6 TV 
frames. 
• Zenith/AT&T, 

approximately 12 
Mbits or about 1.6 
TV frames. 
• Consortium, six 

to nine TV frames 
or about 66 to 100 
Mbits. 
• GI/MIT, a guess 

by proposer at 5 to 
10 Mbytes (40 to 80 
Mbits). 

This is a limited 
hardware compari-
son but two main 
areas of each sys-
tem that must he 
compared are 1) 
picture compression 
— how good is it?, 
and 2) the transmis-
sion method — how 
good is it? 

In the case of 
picture compression 
it is interesting to 
note that all the sys-
tems end up with a 
data rate that is 
nearly the same — 
about 20 Mbits/sec. 
An interesting, but 
very rough evalua-
tion of the effective-
ness of a proposed 
compression is to 
examine the perfor-
mance of existing 
TV compression 
hardware at or near 
the proposed TV 
compression ratio. 
The DSC-HDTV 
system uncom-
pressed would pro-
duce a data stream 
of approximately 1.2 
Gbits/sec; (75.3 + 

37.65 + 37.65)8 = 1.2 x 109 bits/sec. 
This is compressed to 17 Mbits/sec., a 
70-to-1 reduction. If an NTSC D2 sig-
nal, which is 114.5 Mbits/sec., is 
reduced by a factor of 70, a 1.6 
Mbits/sec. (or approximately a Ti rate) 
results. This is one of the video tele-
conferencing rates — not satisfactory 
for entertainment purposes. As noted, 
this is far from a conclusive procedure 
but it does provide interesting direc-
tions for further more rigorous examina-
tion. Of course Bell Labs has had more 
years of experience in video compres-
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Only The FS74A Allows You To See The Picture, Hear The Audio, Plus Measure 
The Critical Levels, Ratios, Hum And Noise In Just Seconds ... 

How can you ensure your customers are receiving the absolute best signal? 
Sencore recommends the following 1,2, 3 Go-No-Go testing! 

4 1 Sencore's New FS74A 
Channelizer Sr. allows you to 
measure signals all the way 
from the headend to the 
subscriber's tap, automatically 

and without any interpretations. Simply 
connect the signal and digitally tune 
through the channels in your system. 
You'll quickly read the video and audio 
levels of each and every channel from 5 

to 890 MHz. 

2
 With the FS74A, hum and S/N 
tests are simple and error free. 
Simply tune to any RF channel, 
switch the function selector to 
either HUM or S/N and read the 

meter. There is no faster or more 
accurate method. (patented) 

3
 Use the F574A Channelizer Sr. to 
actually view the video on the 
exclusive built-in monitor. The 
F574A passes a full 4 MHz of 
video so you will see the beat, 

ingress, or ghosting problems on the 
video monitor. You simply step through 

your system while viewing the monitor. 

Reader Service Number 48 

Call 1-800-SENCORE! (736-2673) 
For FREE Information, A FREE Video Demonstration, 

Or A FREE Technical Brochure! 



sion than any of the other contenders; 
unfortunately that alone is not evidence 
enough for superiority. 

Computer people talk of "lossless" 
compression. FAX transmission of text 
is an excellent example. Since the only 
portions of the "video" of the FAX scan 
are the black parts of the text, run 
length coding can be used (see vari-
able length codes/Huffman coding 
mentioned previously). Thus all the 
data scanned is reproduced with no 
loss in a compressed transmission. 
However compression of TV frames at 
a rate of either 1/60 or even 1/30 of a 

second is much more difficult and can-
not be achieved in a totally lossless 
manner. Television can have enormous 
detail coupled with large gray scale 
variations (typically at least 256 levels) 
— not to mention color requirements. 
Thus in whatever compression scheme 
is used some of the original picture 
information will be discarded and or 
"massaged." "Lossy" compression will 
result in picture "artifacts," i.e., little dif-
ferences in the displayed picture com-
pared with the original before compres-
sion. It is impossible to predict for all 
artifacts how objectionable they will be 
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to a human viewer. Ultimately any TV 
compression scheme must be evaluat-
ed subjectively — i.e., by having a 
great number of people evaluate it 
under controlled conditions. (These 
tests are part of the planned tests of 
the systems for FCC evaluation.) 

Thus with only the information avail-
able now, comparisons of the picture 
compression schemes cannot be 
definitive. 

Evaluating the efficacy of the trans-
mission schemes presents equally 
formidable obstacles. We have no 
body of experience with terrestrial 
broadcast of high digital data rates. 
Several of the submissions (including 
Zenith/AT&T) have presented theoreti-
cal analyses of coverage, interference, 
ghosting, etc. However, experience in 
the real world of transmission amply 
reveals that nasty, unexpected condi-
tions occur in abundance enough to 
invalidate a total reliance on an exclu-
sively theoretical analysis not guided 
by experience in the areas of interest. 
Parenthetically it is interesting to note 
that for satellite transmission, 
Zenith/AT&T propose a different coding 
of the bits into symbols and a wider 
transmission bandwidth (20 MHz). 

Since a great deal of the analog 
electronic world seems to be progress-
ing inexorably into an all-digital one, 
and furthermore since the relation of 
the proposed digital HDTV to the com-
puter sphere (particularly with respect 
to high definition displays) is becoming 
more significant politically, these four 
new all-digital HDTV systems are more 
than welcome — and important strate-
gically. However, it is a safe prediction 
that the only credible evaluations will 
be in hardware testing, subjective test-
ing and especially field testing. CT 
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ADS Inc. introduced its new outage location module. Combined with Lynx CADD, it records outages in 
dBase files for reports and recordkeeping. It also Is said to help quickly locate outages on plant maps. 
Reader service 0129 

Alpha Technologies' recent addition of a 7.5 kVA uninterruptible power source (UPS) was on display. The 
company reports that designs for 10 and 15 kVA units are nearing completion. Applications for the prod-
ucts include PPV system protection (by protecting the event's revenues against a power outage) and head-
end protection (by isolating sensitive equipment from the power bump during switchover to generator dur-
ing blackouts). The company's UPS products include cabinet and rack-mounted models with a wide range 
of battery packs for extended outage protection. Complete accessory packages also are available. Reader 
service *188 

AM Communications presented new features for its LANguard TMC-8101 master control unit and system 
software. The company now offers dual protocol capability to control its own status monitoring transpon-
ders and Jerrold RMS monitors simultaneously. This enables Jerrold status monitoring users to upgrade 
with LANguard features without the concern of abandoning their present equipment. Reader service *166 

American Lightwave Systems introduced an extended product family, LiteNET, that allows a combination 
of fiber-optic and RF products to be configured to satisfy the requirements of advanced CATV networks. 
LiteNET includes new products within the LiteAMp AM fiber family, 1,550 nm optical amplifiers, fiber 
switching and optical cable management equipment from parent ADC Telecommunications, and ALS net-
work control software for fiber electronics and switching control. ALS unveiled a second model of its 
LiteAMp strand-mounted receiver that's been optimized for advanced CATV architectures and designed to 
be more cost-effective than alternate fiber systems for serving cells of customers. The Flexible Transport 
or FX Series receiver will support up to 1 GHz bandwidth and can be configured with up to four simulta-
neous high level bridger outputs, each 48 dBmV. A fifth output is available at trunk level. It supports one 
or two optical receivers and has three options for reverse path video and data transmission, plus status 
monitoring support. The system can be upgraded in place via simple plug-in modules. As well, ALS demon-
strated, in a fully operational system, the initial results of its efforts to develop its own 1,550 nm optical 
amplifier tech.nolo«. ALS is working on this effort with ADC and two major U.S. suppliers of optical fiber, 
components and fiber equalization devices. The goal of this effort is an optical amplifier product suitable 
for CATV and other applications requiring large numbers of video channels transmitted in AM format to 
many simultaneous receive locations. Reader service 0183, LiteNet; *182, receiver; *183, amplifier 

Anixter Cable TV showed its initial design of a complete 1 GHz integrated drop system (IDS). It includes 
products manufactured by Raychem, Regal, Comm/Scope and Sachs. An engineering committee has been 
formed between these manufacturers and Anixter's product development group to further develop the IDS. 
According to Anixter, the IDS will reduce maintenance costs, improve reliability and ensure signal integri-
ty by integrating and. standardizing all the components of a drop. In the same vein, Anixter presented its 
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Underground Plant System, designed with materials and products from Raychem, Comm/Scope, Utility 
and Du.raline It provides optimal integrity over a wide range of field conditions, according to the compa-
ny. Reader service #198, IDS; *165, UPS 

ARCOM Labs demonstrated its new Gaussian passive scrambling system. It employs distortion scrambling 
at the headend produced by a substantial Gaussian response pre-emphasis of the central portion of the 
video passband and gated carriers. The signal is decoded at the subscriber using a complementary passive 
filter, recovering a "class 1" picture quality signal. The system is said to provide comparable security to a 
positive trap without the associated picture degradation. Reader service *157 

Aryls showed its 6742 downline insertion system that is said to provide interconnects the capability to 
inexpensively receive commercial insertions from one central headend to other systems' headencis via 
microwave or fiber optics. It allows each system to insert its own system-specific and promotional spots 
within a given break. Reader service *127 

Augat Communications demonstrated its OptiFlex AM 1000 optical-to-RF system that allows CATV opera-
tors to upgrade in a coaxial mode now and convert to fiber-optic capability when ready. System design 
flexibility is enhanced using RF amplifier technology with 1 GHz bandwidth potential. The optical portion 
of the system utilizes 1,310 nm laser and receiver technology. A single transmitter unit has the capability 
of six lasers and receivers with redundant power supply options. The optical trunk station has the capa-
bility of up to four plug-in receivers. Critical functions within trunk stations can be monitored in three dis-
tinct fashions. Local status monitoring provides access to this information via an LCD within the trunk 
station. Telemetric monitoring provides info within 100 feet of the trunk station via a hand-held remote 
receiver. Remote status monitoring provides global system information via fiber/coax from the headend 
for two-way systems. Reader service *186 

Cable Security Systems presented the new Interdiction Beast designed to provide security for four-, eight-, 
12- or 16-unit interdiction devices. The company says the mounting configuration provides 10096 access. 
Reader service #197 

C-COR Electronics showed a working 1 GHz amplifier that has the distortion performance to deliver 155 
channels and provides performance at 750 MHz and 860 MHz. Built using C-COR's own gain block, the 
amp is used in one of the final phases of the company's flexible networking approach. It allows drop-in 
bandwidth upgrade of the superdistribution feeder system from 550 MHz to 1 GHz. The company also dis-
played the new C-COR/COMMUX 1.5 Gb/s optical transmitter and receiver. Models 3681/3682 allow the 
user to transmit 16 channels of video per fiber over distances greater than 50 km. As well, C-COR 
unveiled its AM fiber-optic receiver designed to suit a variety of fiber-to-the-feeder and backbone architec-
tures. The product has flexibility for multiple output configurations combined with reverse path options. It 
can be configured for one trunk plus two high level bridger outputs or one trunk output plus four high 
level bridger outputs. It also supports single-fiber operation (450 MHz) or dual-fiber operation (550 MHz). 
C-COR also showed nine new models of its 550 MHz feedforward and power doubling minitrunk amps. The 
minitrunk's 1 GHz line extender housing allows for future bandwidth expansion as well as three output 
port capability for optimal signal routing. Both the feedforward and power doubling amplifiers feature 
automatic level control to ensure stable output levels. Reader service #207, 1 GHz amp; #206 transmit-
ter/receiver; #177, receiver; *176, amplifiers 

Channelmatic introduced V:base, a tape library management software program developed for the CompEd-
it 600A videotape compiling/editing system. V:base keeps track of all library reels and spot reels in inven-
tory, storing complete traffic and billing information on each spot. Before compiling tapes, V:base auto-
matically generates optimum library reel and spot reel organization plans designed to reduce overall tape 
preparation time, spot search time and the time it takes to rebuild damaged library reels. It also features 
DynaView, a dynamic viewing and editing tool that allows operators to visually browse the contents of any 
master spot reel on a PC, and modify or update its contents before making it into a physical tape. As well, 
Channelmatic displayed its SCU-1A system control unit that incorporates the error-detection and reporting 
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3 
features of the Adcart SCU-2A system control unit. Since error detection is now standard, rather than 
optional, the SCU-2A is being eliminated. The SCU-1A can monitor all channel control units in the systems 
and detect any of three errors: if a VCR fails, if a channels stops inserting, or if a channel stops sending 
cue tones. If an error is detected, the SCU-1A dials a pre-determined pager number to alert an operator. 
Channelmatic also showed its Auto Schedule Processing (ASP-100A) software, which was formerly an 
optional feature of its Adcart PC (APC-100A) software and is now standard. The ASP-100A enables inter-
connects to automatically retrieve logs and transmit ad insertion schedules at selected times between 
selected headends. A single operator can control up to 24 independent Adcart systems from a central loca-
tion. Reader service *193, V:base; #163, SCI1-1A; *149, ASP-100A 

Computer Utilities of the Ozarks presented CableWorks, an in-house management information, billing and 
accounts receivable system designed specifinally for the IBM PC, AT, PS/2 and compatible computers. 
Enhanced features and functions include full screen editing, on-line pick lists, pop-up anywhere inquiries, 
note pad, perpetual calendar and calculator. Industry standard dBase DBF files allow integration with data 
base and spreadsheet products, and an enhanced interface speeds up operation. There are no arbitrary 
limits on data workstations, and it will run on different platforms from the 8088 to the 80486. It also 
features an addressable interface. Reader service 0147 

E Comtronics demonstrated its Sideband Interdiction System (SIS) that will enable cable systems 
to bring te  the PPV Olympics to their non-addressable subscribers on any channels from 5 to 62. It is said to 
retain many of the desirable characteristics of the positive trap or decoding filter system while eliminating 
many undesirable traits. Any number of channels may be scrambled at the transmission site by a new IF 
scrambler and decoded at the subscriber's home by a passive device. Eagle says this decoder can operate 
to 450 MHz and beyond with little or no degradation of the channel's video information. SIS channels may 
by adjacent, upper channel interference doesn't exist and audio is scrambled. Reader service #192 

Falcone International presented five new products, including its ADS desktop video production system 
that integrates standard industry components into a broadcast-quality edit suite. It uses an Amiga 2000 
computer platform equipped with a NewTek Video Toaster card. The Playball random zone system is said 
to provide an affordable method of tapping into fixed-position ad revenues with ROS sequential insertion 
equipment. Each unit operates on four networks. The company's FtACS units provides a means to deliver 
full random pod insertion on four networks using one dedicated VTR per network. It can be managed 
remotely from a central office including schedule changes, hea,dend query and auto-check of VTR perfor-
mance. The Autoleveler is an automatic stand-alone audio/video gain control. Installed in-line with Fal-
cone's Comed ad compiler, it will process and correct audio/video levels during network tape production. 
Finally, the Access programmer is a rack-mounted, 256-color, high-resolution character generator built on 
a five-channel mainframe. The unit can provide the same or different messages on each channel, and full 
page displays or message crawls. Multiple pages for each channel can be stored preprogrammed. Reader 
service #135, ADS; *134, Playball; #133, RACS; #132, Autoleveler; *131, Access 

France Telecom demonstrated its Visiopass technology, which the company says is personalized and inter-
active, allowing for "a la carte" TV (either subscription, reservation, impulse purchase, PPV, time-based, 
etc.). Using the D2-MAC standard and Eurocrypt.(the management access control via smart cards) 
Visiopass has been developed to meet all pay TV needs on a European scale. Reader service *125 

Gilbert Engineering displayed its F-connector installation videotape. It includes proper installation tech-
niques, tool selection/care and general product knowledge including detailed cross sections of installed con-
nectors showing interrelationships of cable connectors. Gilbert also presented its connector/heat shrink 
package that includes one connector and one premeasured length of heat shrink tubing, providing a means 
of expediting connector installation. The sealed polybag is said to virtually eliminate contamination and 
damage to components. As well, Gilbert showed its KS interconnect cables, designed to join trunk and feed-
er cables to equipment in pedestals or other confined areas typical of underground plant. The assembly 
exhibits electrical specifications of 25 dB to 1 GHz typical return loss and is weatherproof. Any Gilbert 
entry pin connector may be installed in the KS female end of the cable assembly. The KS male end of the 



4 
cable assembly has a built-in sealed swivel so the entire assembly may be installed on the trunk and feed-
er cables prior to connecting to equipment. Reader service *194, videotape; *162, connector/heat shrink; 
*148, K.8 cables 

Hughes Microwave Products Division showed a new family of compact outdoor transmitters with 80-chan-
nel capability. The family is comprised of four transmitters, each one field-upgradable to the next higher 
power unit as system needs grow: HCOT-114, COT-113, MCOT-120 and LCOT-119. The HCOT-114 can 
transmit 40 channels over a single 20-mile link or four 10-mile links with 53 dB C/N and 65 dB C/CTB. 
The other units are each approximately 3 dB from the next higher model. A built-in pilot tone generator 
in each unit is compatible with all Hughes AML phase-lock receivers. The transmitters measure 19-1/2 x 
13-1/2 x 10. Reader service #187 

Integral introduced Tracer Duct, a detectable, non-conductive high density polyethylene conduit. Detection 
within inches to a depth of five feet 113 accomplished through a unique magnetic signature permanently 
incorporated into the conduit. Cable is preassembled in the conduit. The conduit gives a peak signal every 
six feet for telecommunications applications, with intervals for cable applications to be determined. Read-
er service *188 

Jerrold Communications showed its Digicable digital compression and transmission system for cable TV. It 
featured end-to-end digital compression of a standard NTSC signal, starting with the VideoCipher facility in 
San Diego where it's digitized and compressed, then sent to a satellite dish at the convention center. It was 
then received by a DigiSat decoder in a cable headend, then processed and delivered through Jerrold's 
Starburst fiber-to-the-feeder architecture to a TV set. In addition, the demonstration also showed a com-
pressed HDTV signal. Jerrold also displayed its new erbium-doped Starpower optical amplifier prototype. 
The unit, still in development, is said to have generated dramatic measurements in Jerrold's Applied 
Media Lab, including 1,550 nm AM video transmission over standard fiber with no dispersion-related 
noise/distortion, +15 dBm output power, CTB/CSO distortion-free operation and 4 dB noise figure. As well, 
Jerrold exhibited its Model ASR-1000 addressable satellite receiver and slimline commercial descrambler 
unit. Satellite programmers can remotely retune the ASR-1000 to receive up to six different satellite feeds 
when sports league rules or syndicated exclusivity create potential blackout situations. The unit supports 
local ad insertions and features a one-time operator installation. It stands 1-3/4" tall. The descrambler 
places GI's VideoCipher II-Plus commercial unit In a 1-3/4" stand-alone unit. In addition, Jerrold displayed 
its Olympian 2000 "un-converter" that allows operators to use advanced scrambling techniques to remote-
ly control PPV event authorizations. Designed for the PPV Olympics it is ideal for systems that are non-
addressable and those with limited addressability, according to the company. The converter automatically 
moves into a bypass mode to allow trapped systems to perform in a consumer-friendly manner, so subs 
retain all the features of their cable-ready TV sets and VCRs when not ordering PPV. Jerrold also demon-
strated a concept called "ConverterEze" that's designed to make operating the converter as easy as possi-
ble. The parts include items like a simple remote control that handles multiple functions, on-screen pro-
gramming and an easy-to-use "dumb" remote, according to the company. Reader service #205, Digicable; 
#204, Starpower; *180, MR-1000; *155, Olympian 2000; *184, ConverterEze 

Lectro Products introduced its dual output standby power supply specifically designed to power combina-
tion CATV/telephone switch nodes. Available in various output configurations, the unit produces regulated 
60 VAC, 12 amp and 48 VDC, 8.5 amp outputs with a full UPS for eight hours on the DC output. The unit 
has built-in status monitoring and metered output power. Lectro also announced its compatibility with the 
AM Communications LANguard status monitoring system. Cable operators can now adapt the Sentry II 
line of power supplies to any of the major brands of status monitoring systems currently available. The 
AM system features the ability to monitor the following parameters: output current, output voltage, bat-
tery voltage, charging current, operational mode, cabinet temperature and tamper alarm. The following 
functions can be controlled: force to standby, force to return to AC operation and force to higher float 
voltage. The transponder module mounts beneath the center control module in the Sentry II. Replacement 
of a defective transponder is said to be easily accomplished without concern for interruption to the plant 
powering. In addition, the automatic transponder addressing feature of the AM system means that no 
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switches or jumpers need be set in the field. All modules are interchangeable. Reader service #189, dual 
output PS; *161, Sentry II 

Magnavox CATV Systems provided a demonstration of its 750 MHz amps and passives under develop-
ment. According to the company, the distribution equipment will allow for greater channel capacity (up to 
110 channels), which represents about a 50% increase over 550 MHz gear. This allows for more sub-
scriber services, more flexible tiering, more PPV potential and the ability to offer near video-on-demand. 
As well, the new Axis addressable external interdiction system was exhibited by Magnavox. The address-
able signal security device eliminates the need for set-top c,onverters/descramblers and allows subs to use 
original remotes, view picture-in-picture and watch one channel and tape another without having to attach 
additional wires to their TV sets. It mounts on a strand, in a pedestal or on the side of a house. The unit S 
compatible with all existing RF signals, transparent to HDTV and ACTV technologies, and available in four-
and one-port models. Masking up to 72 channels simultaneously, it has more than double the masking 
capability of other devices presently on the market, according to the company. The unit is offered with a 
choice of four, eight, 12 or 16 oscillators that provide a varying range of security options. Reader service 
0185, 750 zulz units; #203, Axis 

Nexus Engineering demonstrated a prototype of its cordless interface for use in personal communications 
networks as part of a joint exhibit with Jerrold. It also introduced its SubManager for off-premise 
addressability. According to Nexus, it provides a totally flexible, fully upgradable and fully addressable 
system, ideal for MDU applications. Reader service #191, interface; #150, SubManager 

Oak Communications demonstrated a new RF return option for its Cable Sigma addressable converter. The 
Sigma RF return features downloaded programmability of output carrier frequency and output power, and 
S capable of returning many types of information from the set-top converter, in addition to supporting 
PPV functions. This will allow operators to track statistics on message error rate at each hub site, or prior 
to or after a bridger gate, and locate smart RF receivers almost anywhere desired. Reader service #169 

Orchard Communications presented improvements to its externally modulated fiber-optic system. Its 
AM5000-80 system, capable of transmitting 80 channels on one fiber using pump YAG lasers and exter-
nal modulation techniques, now has higher optical launch power and reduced distortion. This makes 
trunking and distribution networks carrying 60 channels on one fiber practical over long distances. With 
15 mW of optical power out of each two ports in the AM5000-82 dual output model, distances of 20 miles 
or more can be achieved without repeaters and with all distortion products at -70 dBc. If the signal is 
repeated for distribution, each port of the AM5000-84 four-port unit launches in excess of 10 mW of opti-
cal power — more than enough power for optical splitting and distribution to multiple receivers over dis-
tances of 15+ miles. After a total system length of 35 miles, typical C/N is better than 52 dB with all dis-
tortion products at -65 dBc. Reader service #190 

Panasonic Communications showed its new addressable control system (pAcs) that controls its TZ-PC300 
addressable converter, which features volume control, on-screen display for programming of IPPV pur-
chases and VCR timer programming The system supports phone and RF return IPPV and is compatible 
with Jerrold equipment. Also on display was Panasonic's new AM fiber transmission equipment, which is 
available in a supertrunk package (TZ-NW501T rack-mount transmitter to TZ-NW501R rack-mount receiv-
er) and rack-mount receiver to TZ-ANW5OOR strand-mount receiver. The equipment is capable of transmit-
ting 80 channels over a single fiber with performance C/N around the mid-50s and distortion at -65 to -70 
dB. The modular design can be configured with transmitter, receiver and status monitoring modules. 
Reader service *140, PACS; *139, fiber equipment 

Radiodetection Ltd. showed its FtD432 PDL precision directional locator that finds, traces and identifies 
buried cables and pipes in situations where locate accuracy and identification are critical. It provides a 
position pinpoint and depth measurement to a target line and has modes for searching for other nearby 
utility lines. Reader service 0136 

FOR THE FLEXIBLE NETWORKING 
SOLUTION TO BUILD YOUR SYSTEM 
FOR THE FUTURE... 

60 DECIBEL ROAD Feiirx STATE COLLEGE, PA 16801 
' 814-238-2461 / 800-233-2267 

I a I I I I i a '11411friii/le 
• III I I rid rillMil' all 

, III I I I I LIIIKIIIIMMIII1r71/ ' 
III I I II I 111/Villrilrne.LMI11111111 
°le 19 3 11"4111.F.Mli 
dlhawillidu All iIII 

I 

1GHzAMPLIFIER 



6 
Regal Technologies introduced a complete line of 1 GHz system and drop passives. The splitters, multitaps 
and line passives achieve 1 GHz frequency by using microstrip printed circuit board (PCB) technology. 
The PCBs are enclosed in a corrosion-protected housing manufactured of nickel-plated zinc alloy, which is 
said to provide extended product life. EMI is shielded to 125 dB. According to the company, the full 1 GHz 
product line will be available by the second quarter of 1991. The two-, three- and four-way splitters are In 
production. The passives will consist of two-, three-, four- and 16-way splitters, multitaps and line pas-
sives. As well, Regal unveiled a new addressable interdiction system designed to give cable operators flexi-
ble control of viewable channels while maintaining a consumer-friendly environment inside the home. 
Designed to mount directly on the side of a home, the unit also is available in pole, pedestal or strand-
mounted versions. The system may be line- or subscriber-powered. It provides complete control of service 
connect and disconnect, as well as remote addressable and interdiction control of specific channels. The 
system operates over 550 MHz bandwidth, with Jamming capabilities between 50 and 450 MHz. Regal also 
introduced its RI870 Series isolators specific,ally designed for U.K. and European applications. The product 
is engineered to block DC and low frequency AC between the cable system and the subscriber's equipment, 
while passing CATV signals from 5 to 870 MHz with minimal insertion loss. It also provides a TV-FM split 
and minimizes loss to the TV port in the 88-108 MHZ band, particularly beneficial for addressable systems 
sending data carriers through FM band. The isolators provide electrical isolation in excess of 2,120 VDC. 
The design of the RI870-CASE accommodates drop cable from any direction. The entire isolator assembly 
may be positioned to any of four directions for direct cable access. Reader service #198, 1 GHz passives; 
*160, interdiction; *151, R1870 

Reliance Comm/Tec displayed Corelink, a reusable and tunable mechanical fiber-optic splice. The unit can 
accommodate both 250 gm and 900 1.im size combinations. Constructed from two precision aluminum 
plates and two transparent polymeric bodies fused together to form a single element, the unit allows the 
user to see, as well as feel, the fibers as they are aligned. Reader service *124 

Sachs Communications showed its SC51 meter panel connector designed to provide a means of bonding 
the sheath of the cable TV drop to the metallic frame of a meter panel when alternative NEC bonding is 
Inaccessible. This design allows a fixed and positive mechanical contact without interfering with the open-
ing of the meter panel front cover. Applications include underground installations where the #6 copper 
wire is inaccessible or the conduit is PVC; in aerial installations where utility companies will not permit 
bonding to the mast or riser; or wherever alternate NEC bonding is inaccessible or cold water pipe has 
PVC in the system. Also, Sachs Introduced its 1991 catalog, featuring new products, product design, tech-
nical applications and technical write-ups useful in day-to-day operations. Reader service *159, panel con-
nector; *130, catalog 

Scientific-Atlanta displayed the new System Amplifier product family, available in both dual- and single-
output models. The amps are designed for integration with diverse fiber architectures and incorporate a 
fully functional 1 GHz platform. The dual unit provides higher output levels than a single hybrid amp, 
which the company says allows an operator to use fewer amps. It utilizes two output hybrid amps to pro-
vide 3-4 dB higher output than a single distribution amp, and is available In both 550 and 600 MHz ver-
sions. The single-output model is an enhanced version of S-A's current distribution amp. It is used In com-
bination with the dual-output model in fiber-to-the-serving area architectures. Both products are designed 
to allow for future upgrades. Also introduced was the Model 8601 addressable set-top terminal, developed 
specifically to meet the requirements of the Japanese market. Highlights include Japanese character on-
screen displays, the capability to send individual or group text messages to subs, stereo and bilingual 
decoder, three RF outputs, color-coded and easily identifiable keys, as well as other most often used sub-
scriber features. Reader service *142, amps; *141, set-tops 

SecaGraphics' outage and vehicle location system, demonstrated by CableData, is a field service manage-
ment system providing outage detection and field service scheduling. It interfaces with CableData's DDP 
subscriber management and billing system, and is designed to give dispatchers the information they need 
to quickly and efficiently schedule crews and route vehicles. Reader service *164 
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Siecor displayed a new extension to its SCN fiber-optic closure family The new design is said to better 
address the changing requirements of the outside plant environment including ease of assembly and 
reusable sealing material. The closure is designed for use in "butt" splicing applications where both cable 
entries are from one end. The new sealing system incorporates reusable end cap sealing gaskets made of 
silicon rubber. The gaskets are hollow and do not develop a "pressure set" that would compromise closure 
sealing. In addition, the gaskets are reusable and the need for re-entry kits is eliminated. The caps were 
redesigned to be installed with a common socket wrench and a throw-away gauge is provided to help 
ensure the cap is properly closed. Siecor also showed its restoration kits for fast, temporary repair of 
damaged single- or multimode fiber-optic cable. Kits include spare cable, two splice closures, two tool kits 
and all items required for bypassing a damaged section. This temporary repair allows transition later to a 
final repair without disturbing any fibers other than the ones being repaired. Reader service #181, SCN; 
las, restoration kit 

Square D Co. unveiled a new home wiring system that integrates and enhances telephone, video and audio 
services via a single, open wiring format. According to the company, the ELAN advanced home network 
will give homeowners convenient, immediate access to these services in virtually every room without hav-
ing to upgrade the home's wiring later. Square D is working in association with Regal Technologies to pro-
vide video distribution products including Regal's broadband amplifier, and drop and subscriber passives. 
The hub of the wiring system is the ELAN distribution center and a Square D circuit breaker load center. 
These components help consolidate all telephone, video, audio and electrical services at the home's service 
entrance. From this hub, the necessary cables are routed to jacks and outlets in all areas of the home. 
Reader service *167 

Standard Communications' Satcom Division presented its TVM4508 frequency agile modulator. This model 
integrates Standard's CSG-60 BTSC generator into the modulator's chassis, creating an MTS stereo modu-
lator compatible with all RF scrambling formats. The front panel video modulation, audio deviation and 
visual/aural carrier ratio controls have precalibrated center indentations. The user leaves the controls in 
their center indents and adjusts the VideoCipher or receiver to the correct output levels required for opti-
mum BTSC performance. Reader service #156 

Superior Electronics highlighted its Cheetah system, which provides a non-interfering status monitoring 
system for both headend and field measurements in CATV and LAN systems. The HE-4650 headend unit 
and PC-4650 standard field unit were in use, taking direct signal level and frequency readings, with the 
results available for immediate inspection. The Cheetah Pak software polled headend and field units 
throughout the country. The HE-4650 monitors signal levels, frequencies and temperature. It is rack-
mounted and can be accessed by either direct connection or phone modem. Levels and frequencies are 
said to be measured in seconds without system disruption. The PC-4650 measures signal levels over an 
ambient temperature range of -40° to +140°F. Operators can monitor developing trends and analyze sys-
tem operation because the controlling software package stores and represents the data gathered in both 
columnar and graphical form. Displays can be printed out for record keeping. Several new features also 
were demonstrated. Auto-Read allows unattended measurements over extended periods of time without 
operator intervention. Auto-Alarm logs, displays and notifies the operator of out-of-spec conditions as they 
occur. This feature allows alarms to be transmitted to various locations, including a pager if the operator 
so desires. In addition, Superior demonstrated an AML telemetry system on its Cheetah. The new AML 
option allows remote monitoring of the AML hubsite RM1 and RM2 parameters. This option provides 
instant AML receiver analysis of parameters such as fade, AGC voltage and other AML data that in the 
past had to be recorded on site. These parameters can now be monitored remotely, either by direct call 
up, Auto-Read, Auto-Alarm or any combination. Reader service #203, Cheetah; *168, ANIL option 

Telecorp Systems showed an ANT interface module for its System 6000 ARU. The module is under develop-
ment and will be available this summer. It automatically recognizes the calling party's phone number to 
facilitate a transaction such as PPV ordering. As well, Telecorp displayed its PPV windowing technology 
(also for the System 6000). With the product, it is said a cable system can offer more movie choices by 
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providing a higher level of flexibility in creating event windows. Multiple menus of event/movie selections 
can be presented to the viewer depending on how many events are available at the time. Reader service 
*179, ABU module; *178, PPV windowing 

Texscan unveiled the Model TLT-4000 AM optical transmitter. Features include full microprocessor con-
trol, digital status display, linear RF drive circuitry and status monitoring functions. According to the 
company, the unit's low profile fits well in areas where headend space is at a premium. It is available in 
both 1,310 and 1,550 rim versions and 12 specified for 40-, 60- and 77-channel operation on a single fiber. 
It accepts either 110/120 V 60 Hz or 220/240 V 50 Hz input. As well, the Glas-PAL AM optical receiver 
was shown by Texscan. It is capable of multiple "plug-in" optical receive options and return laser capabili-
ties. According to the company, the product will further enhance the economics of fiber/RF distribution in 
domestic markets and directly serve the European requirement for "fiber-to-subscriber node" operation. It 
will be capable of both 1,310 and 1,550 rim operation. Also on display at the company's booth was a new 
AGC/ASC version of its PAL series line extender. This unit will "share" a common "plug-in" control card 
with the Flamethrower family of optical bridgers, distribution amplifiers and minitrunk stations. Reader 
service *199, TLT-4000; *173, Glas-PAL; *17R, line extender 

Viewsonics introduced a compact power inverter. The completely automatic unit operates on 12 VDC input 
and is designed to run equipment needing up to 1 kW of power at 115 VAC, 60 Hz. Features include a 
duplex outlet for easy plug-in, a carrying handle, automatic turn-on and turn-off from standby and over-
load protection. Dimensions are 10 x 7 x 4.5" and the weight is 30 pounds. The company also displayed 
its tubular amplifier, said to be the first remotely powered tubular amplifier and is tap-mountable to a 
female F 3/8 x 32 threaded port. It provides 10 dB of gain and has a 40-860 MHz response with excellent 
noise, cross-modulation, triple beat and second order figures with 77+ channel loading, according to the 
company. Also available is a tubular lock enclosure that surrounds the amplifier providing super RFI and 
security from theft. Reader service *178, inverter; *174, amplifier 

Vyvx MTN, the nationwide switched broadcast-quality fiber-optic TV transmission network, was demon-
strated at the show. The company's TV control center (TOC) routes TV signals from any point to any 
other point or set of points on its nationwide network. This remote routing function is carried out simulta-
neously and on demand and customers requiring occasional service contact the TOC, which is available 24 
hours a day. System status and alarm readings are automatically reported into the TCC for monitoring 
and troubleshooting. If a circuit failure occurs, the TOC will manage rerouting of all necessary facilities in 
seconds, according to the company. Control of switching is carried out via a separate out-of-band Ti net-
work that operates independently of NVN's DS-3 network for system reliability. Reader service *171 

Wegener Communications unveiled its Series 2900 compact descrambler that is VideoCipher II Plus com-
mercial descrambler equipped. It is available in basic Model 2900 or "switch and retune" Model 2901 (for 
automatic receiver control of ESPN feeds). It has a low profile (using only 1-3/4" rack space) and has the 
same interface features as existing full-size descramblers. The unit has front panel gain controls and indi-
cators for ease of routine adjustments. Reader service *138 

Zenith Electronics displayed the new Port Authority off-premise addressable technology, which was Jointly 
developed with AM Communications. The system is built around addressable modules that can be strand-
mounted. In addition, the system introduces a wide range of Jamming and tiering techniques. Each four-
port addressable module is driven by Zenith Command Series addressable system controllers, which pro-
vide expanded reporting capabilities, advance scheduling of PPV events, and the company's Phonevision 
ANI PPV system. Zenith featured new addressable products including the TAC 4000, a baseband address-
able converter with almost unlimited pay-per-view capability, according to the company. The unit is com-
patible with existing Zenith sync suppression and active video inversion systems. It features on-screen 
display and full downloadable channel mapping. Also, new software features are available for Zenith's 
Command Series cable system controllers, including channel monitoring and opinion-polling in two-way 
systems, automatic impulse upgrades, season ticket marketing and advanced scheduling. Reader service 
*170, Port Authority; *137, TAC 4000; *136, software 
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Learning Industries' AGC432 audio AGC 
By Ron Hranac 
Senior Technical Editor 

W hat would you categorize as the most difficult part of 
headend maintenance? How about keeping consistent audio 
loudness on all channels? If your system is typical, this is 
probably your biggest headend headache. How often do 
subs call to complain that some channels are louder than 
others? And how often do you find audio levels out of your 
satellite receivers apparently changing on a regular basis? 

Seldom will you find this to be a problem with over-the-air 
TV and radio broadcasters, however. Most of them process 
their audio with devices known as compressors and limiters. 

It would be nice if cable operators did the same thing, but 
the broadcast compressors and limiters are fairly expensive. 
Fortunately, CATV manufacturers such as FM Systems, 
Leaming Industries and Wegener Communications are 
among those that have introduced fairly inexpensive audio 
processing equipment to the cable industry. We obtained 
one of Leaming's AGC432 stereo/dual-mono audio automat-
ic gain control (AGC) units and put it to the test in the lab. 

The product 
The AGC432 is an audio processor — Leaming calls it 

audio AGC — for either a stereo audio input (left and right) 
or two separate monaural inputs. It also includes alternate 
inputs for local commercial insertion or backup audio, as well 
as a built-in stereo synthesizer. Remote control operation is 
possible by grounding the appropriate terminal on the back 
of the unit. This provides the capability to remotely activate 
the stereo synthesizer, select the alternate audio inputs, acti-
vate or deactivate the AGC operation, or choose between 
stereo or dual-mono mode. 

Performance summary 

Frequency response (20 Hz to 15 kHz) 
Distortion 
Signal-to-noise (see text) 
A-to-B separation 
Left-to-right separation 
10-second release time 
15-second release time 
25-second release time 

±0.23 dB 
0.103 % THD 
64.5 dB 
80.2 dB 
78.5 dB 
11 seconds 
16 seconds 
23 seconds 

The AGC module itself is 1.6" H x 5.5" W x 10.5" D and 
is designed to be mounted in Leaming's PMU401 panel 
mount. The panel mount is 19" W x 1-3/4" H and will hold 
either three AGC modules or two modules and a PS420 
power supply. Up to five AGC432s can be powered from the 
PS420. An external power supply also can be used; require-
ments are +24 volts DC @ 150 mA per module. 

The front panel includes colored LED bar graphs for left 
(or mono Ch. 1) and right (or mono Ch. 2) audio levels. Each 
channel also includes toggle switches to manually select 
automatic, remote or bypass operation, as well as "A" input, 
remote selection or "B" input. Four level control pots are pro-
vided for adjustment of each channel's A and B inputs, and 
additional LEDs will show which inputs, A or B, are in use 
along with an indication of automatic operation. 

The audio gain control itself incorporates three user-
selectable modes. Internal jumpers allow the selection of 2:1 
compression, constant-level, or adaptive slope operation. 
Three user-selectable release times (10, 15 and 25 sec-
onds) also can be set with internal jumpers. As shipped from 
the factory, the AGC432 is configured for adaptive slope ard 
a 10-second release time. 

Mode one, 2:1 compression, is fairly straightforward. I: 
operates over an input range of ±20 dB from normal. If the 
input were to increase, say, 6 dB, the output would increase 
only 3 dB. Going the other direction, an input decrease of 6 
dB would result in an output decrease of only 3 dB. Thus, 
audio input changes of up to ±20 dB will change only ±10 dB 
at the AGC432's output. This means that a reasonable 
amount of dynamic range is maintained in the original audio 
program material. 

Pr iri ED) 2 
HEADEND EQUIPMENT 

Scientific BTLOONNal 

Atlanta DX 
MOST 

/W C/VC/y/7e OTHER • • s CALL • 
BRANDS -  STANDARD 1-800-331-5997 

DRK ENTERPRISES. INC 
DBA 

1575 North 105th East Avenue 

Tulsa, Oklahoma 74116 

(800) 331-5997 

,Ï VA' Rimy! eAVE ME! 
VIDEOCIPHER II REPAIRS 
MOST 

REPAIRS 
$93 

MOST 
SHIPPED 
IN ONE 
WEEKI 

2 DAY 
EXCHANGE 

$169 

CALL 

11-E OTHER 
GUYS 

19110106-8243 
_ 

COMMUNICATIONS TECHNOLOGY MAY 1991 85 



Mode two, constant-level output, will cause the output to 
vary only 7 dB over an input range of ±20 dB. This mode is 
suitable only for voice (such as a shopping channel) or 
music that has limited dynamic range (rock music is a good 
example). 

The third mode is called adaptive slope. It actually is a 
combination of the most desirable characteristics of the first 
two modes. Most of the original dynamic range is preserved, 
since this mode makes a gradual transition from 2:1 com-
pression at low audio levels to a constant-level output at 
high audio levels. 

The AGC432's maximum gain increase is limited to 20 
dB, and its maximum gain decrease also is 20 dB, for a total 
input dynamic range of 40 dB. Hard limiting is provided for 
additional protection against sudden peaks. In all three 
modes, should the audio level fall more than 20 dB below 
normal, the gain setting will be held for 10 seconds (this 
compensates for pauses in the audio). If the program audio 
has not returned to normal after 10 seconds, the unit will 
reset its gain to the bypass value in preparation for new 
audio. 

Release time selection almost always results in some 
compromise to the processed audio quality. Too fast and the 
processing becomes obvious to most listeners, and too slow 
can result in excessive processor recovery time if different 
audio material at a much lower level is present. Learning rec-
ommends the factory preset of 10 seconds for most TV pro-
gram audio. 

The rear panel connectors on the back of the AGC432 
are a combination plug/screw type instead of the more usual 
barrier strip. The whole connector pulls off the back and all 

external connections can be made to the connector's inte-
gral screw clamps. After the connections have been made, 
just plug the whole connector back onto the rear of the chas-
sis (the AGC432 has four such connectors). 

The AGC432's list price at the time of the evaluation was 
$595. The optional power supply and panel mount are addi-
tional. 

Lab tests 
A single AGC432 mounted in the PMU401 panel mount 

was evaluated; it was powered by Learning's PS420 power 
supply. For frequency response, distortion, signal-to-noise 
(S/N) and channel separation measurements (see accompa-
nying table), the AGC432 was connected to a Sound Tech-
nology 3100A audio generator and 3200A audio analyzer 
system. Per Learning's recommendation, all sine wave type 
tests were conducted with the input level 20 dB below nor-
mal peak levels and in the bypass mode (note: bypass mode 
only disables the AGO; it does not actually bypass the active 
internal circuitry). 

Frequency response is specified at ±0.5 dB from 20 Hz to 
15 kHz. We measured it at ±0.23 dB over this frequency 
range; in fact, the AGC432's response dropped only another 
0.05 dB out to 18 kHz. Total harmonic distortion (THD) is 
rated at 0.3 percent maximum, but we measured only 0.103 
percent. 

Learning's noise specification is stated as "-80 dB re 
PPL." Most audio S/N measurements are weighted (that is, 
made through a filter network with a noise frequency 
response comparable to the noise frequency response of the 
human ear). The Sound Technology 3200A audio analyzer 
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"NO WORRY OFFSET" 
heterodyne processing 

AGILE PROCESSOR 362HL • 1 

AGILE PROCESSOR 362HL 
The new CADCO Model 362HL is the industry's first heterodyne signal processor to automatically determine the INPUT SIGNAL offset 
frequency, whether the source is off-air or off-cable (standard or HRC) and correct for standard I-F heterodyne processing to a 
SELECTABLE OUTPUT CHANNEL with zero offset or FCC offset +12.5 KHz or +25.0 KHz as required. 

The CADCO Model 362HL is totally microprocessor controlled; frequency stability and accuracy exceeds FCC specification. This 
unique feature completely eliminates any concern about a processed channel meeting FCC aeronautical frequency offset requirements. 

Only CADCO gives you this heterodyne processing "NO WORRY OFFSET" feature. 

SI 

Oa 

Two-Year Warranty 

C CI" Toll Free (800) 877-2288 

Reader Service Number 52 

Please request your free CADCO catalog 

2405 S. Shiloh Rd. Garland, Texas 75041 
(214) 271-3651 FAX (214) 271-3654 
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indicated an A-weighted S/N of 64.5 dB. Keeping in mind 
that all sine wave tests were performed 20 dB below normal 
peak levels, this approximately equaled a noise level of 
-84.5 dB relative to peak. 

In stereo mode, left-to-right separation is rated at 70 dB 
minimum. We measured a worst case of 78.5 dB at 15 kHz, 
and it was even better at lower frequencies. Separation at 
300 Hz was near the measurement limit of the test equip-
ment (about 97 dB). Channel separation in the dual-mono 
mode was measured at 80.2 dB (80 dB spec). 

One of the more difficult things to measure in audio pro-
cessing equipment is how it actually affects the loudness of 
program audio. Rather than relying on just subjective audible 
effects, we also connected the AGC432 to a Dorrough Model 
40A loudness monitor. This instrument provides a graphic 
electronic display of perceived loudness. 

The Dorrough was first calibrated so its "0 dB" level 
matched the AGC432's bypass unity gain setting. Actual pro-
gram audio material that included a variety of music, voice 
and other sound passages was routed through an external 
audio attenuator that was connected to the input of the 
Learning unit. The attenuator allowed simulating input level 
changes over a 34 dB range. 
When the input audio was reduced to just above the 

AGC432's -20 dB threshold, it would slowly bring up the gain 
to within 1 or 2 dB of the unity gain setting in about 10 sec-
onds. When input audio was quickly increased to 14 dB 
above unity (the maximum level we had available), the 
reduction to unity was nearly instantaneous. Learning's spec 
for this is 5 milliseconds; we had no way to actually measure 
this, although every time the audio was increased the 

AGC432 brought it back as fast as we could turn the attenu-
ator switch, and with no audible distortion. 

The best performance was in adaptive slope mode. Most 
normal program audio sounded unnatural in the constant-
level mode (this also was apparent on the Dorrough), and 
the 2:1 compression mode was similar to the adaptive slope 
mode except at higher audio levels, where adaptive slope 
provided better control. 

The stereo synthesizer was not tested during this evalua-
tion. 

Comments 
The AGC432 performed as it was designed to do. Proper 

adjustment of input levels is fairly critical, to ensure that nor-
mal audio is within the unit's window of operation. While it 
doesn't have the features and capabilities of the more 
expensive broadcast audio processors, it works well at main-
taining relatively constant audio levels without sacrificing a 
lot of dynamic range. 

The instruction manual is well-written and easy to under-
stand, and it includes a good description of the AGC432's 
theory of operation. While no schematic is provided, the 
manual does include a major component location diagram to 
aid in identifying internal jumpers and controls. 

The rear chassis connectors are a joy to work with. 
Should the module need to be removed from the rack, you 
won't find yourself having to disconnect every wire from the 
back. Just unplug the terminals with the wires still attached! 

For more information, contact Learning Industries at 
15339 Barranca Parkway, Irvine, Calif. 92718; (714) 727-
4144. CT 

$450M Frequency Agile Modulator 

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

tering your budget. 
The S450M is capable 

of SAW filtering over the 

HEADLINER 
entire 50-450 MHz band. 
It has BTSC stereo and 
scrambling compatibility. 
Spectrum inversion switch-
ing. And adjacent channel 
rejection of 60dB. 

Put all this together with 
a sale price of $587, and 
you have performance. 

Performance from a 
name you've grown to 
trust. Jerrold. 
The companion S450P 

processor and S890D 
Demodulator are also 
available. 

Special sale price good 
through July 31, 1991. 

Reader Service Number 53 

IL Communications Corp 

Midwest Communications 
Four Tesseneer Drive 
Highland Heights, KY 41076 
800-543-1584 606-572-6848 in KY 
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WASHINGTON 
CABLE SUPPLY, INC. 

We carry a full line of 
Cable T.V. Equipment and Accessories with: 

• Competitive Pricing • Product Knowledge 
• Excellent Service 

We work with some of the Best in the Business: 

• Gilbert • Jerrold • Riser Bond 
• Comm/Scope • Belden • Alpha Trim 

• Pico • LRC • Bashlin • DX Communications 
• Tyton • 3M • Progressive • Cable Prep 
• Aervoe • RH Carlson • Eveready 
• Scientific-Atlanta • Texscan 

3182 Bladensburg Rd., NE 
Washington,DC 20018 
FAX #: (202) 832-2449 

Call for Competitive Prices or More Information 

1-800-888-0738 

s 

Reader Service Number 50 



CLASSIFIEDS/BUSINESS DIRECTORY 1111111111 

Gee visbAis 
"Communication You Can See" 

• C.A.D. Drafting Service 

11 Project Cost Analysis 

10102 Hwy 105 W 

Montgomery, TX 

77356 

• Engineering 

al Construction 

David Christy 
409-588- 2099 

519 E. Center 

Sikeston, MO 

63801 

JOHN JAMES CATV SERVICE 

Specializing in: 
@Headend Proofs 

@Repairs 
@FCC Offsets 

1218 Franklin Cit., NE. 
Atlanta, GA 30324 404-636-1031 

JAMES KAMINSKI DIRECTOR OF MARKETING 

AND NEW DEVELOPMENT 

Zxralibur (gable (iommunirations,tb. 
37 SVCOLIN ROAD, S E 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN • UNDERGROUND CONSTRUCTION 

SPLICING • POST/PREWIRES - INSTALLATIONS 

AERIAL CONSTRUCTION • CLI DETECTION AND REPAIR 

FAX (703) 478-8818 (703) 777-5905 

TOLL FREE 1 (800) 462-3811 

• Aenal & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
Installations 

• Subscriber Audits 

• Proof of Performance 

• Fiber Optics and L.A.N Services 

Contact: 
Bernie Czarnecki 

(814) 8384466 
Fto. Box 219 
Lake City, PA 16423 

Equipment Repair 
Consistent quality at a better price. Next 

day emergency service at no extra charge. 
Call for details. 

TRONITEC 
Derrick Hanson 
800/962-2588 

Design, Strand Mapping, Make Ready Walks 
Prewire, Postwire, Audits/Single Family Installs 

Aerial & Underground Construction of 
Communications, CATV & Fiber Optics, C.A.D. Drafting 

1766 Armitage Court Addison Illinois 60101 
708-932-1810 Fax 708-932-1882 

CATV DESIGN 

ASSOCIATES, INC. 
• Design 
• Strand Mapping 
• As-Built Mapping 
• System Analysis 

• AutoCad Drafting 
• LinexCad Drafting 
• Cad Training/Setup 
• Drafting Services 

5524 Bea Caves Rd., Suits Cl • Austin, Texas 78746 

STEVE WILLIAMS (512) 328-2461 DOUG BURNS 
President Vice President 

Great Lakes 
Cable TV Services, Inc. 

24030 Roosevelt Rd. South Bend, IN 46614 

USED & SURPLUS CABLE TV ELECTRONICS 
THETA-COM JERROLD SYLVANIA 
C-COR S-A MAGNAVOX & MORE 

DOMESTIC AND INTERNATIONAL SALES 

U.S. TOLL-FREE FAX 

1-800-383-8046 219-234-8662 219-232.1562 
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JON RASICO Office (414) 843-3455 

OR Cable Installation Co. 
P.O. Box 425 
Bristol, Wisconsin 53104 

Underground Construction Specialist 
Complete CA TV Services 

Vogtmann Engineering 
Cable TV Engineering 
CAD Drafting Service/AUTOCAD 
System Design/Map Maintenance 
MDU/Hotel/Motel/Prewire/Postwire 
Ariel & Underground Construction 

Splicing & Activation 

FAX YOUR REQUESTS #I-517-697-3081 
Richard S. Vogtmann 125 W. Center St. 

Owner P.O. Box 457 
517-697-3807 Linwood, MI 48634 

"CI 
Installations, Audits 
CLI Drop Replacements 
Pre/Post Wire MOU 

Quality Cable Installation 
RO. Box 964, Eau Claire, WI 54702-0964 (715) 839-2733 

CABLE TELEVISION 
SYSTEM SERVICES 
A SIGNAL LEAKAGE DETECTION SERVICE 

CLI DRIVE OUT • CLI REPORTS • CLI SOFTWARE 

Todd Borst 
P.O. Box 458/209 N. Grand 
Schoolcraft, Michigan 49087 

Phone: 616/679-4513 
800/837-7611 

 ANDREWS  
CABLE CONSTRUCTION INC. 
BUILDERS OF UNDERGROUND CABLE SYSTEMS 

Including Fiber Optic • Electric • Telephone 
Throughout the United States 

•Back Hoe 

•Trenching 

•Vibratory Plowing 

Horizontal & Pneumatic Boring 

'GUARANTEED WORK - COMPLETED ON TIME!' 
565 E Main St. Canfield, Ohio • Phone (216) 533-9000 FAX (216) 533-9265 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CARL! AND USED LINE OIAN 

RO. Box 96 

Argos, IN. 46501 

(219) 892-5537 

FAX(219) 892-5624 

0 ml 

C=4 

'SERVING THE 
ENGLISH INDUSTRY 
ENTERPRIZES SINCE 1914' 

TTIE INSTALL 

PEOPLE 

P.O. BOX 4515 
Orlando, Florida 32353 

1-40741394511 

Drop Trine. 

Fbig Opti= 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

01'110% 11#1///R) II VA; I" 

Dickel Communications Co. 
517 14th Street / Des Moines, IA 50309 

• Character 

Generators 
• VCR Controllers 
• Video Switches 

• Custom Hardware 

and Software 

FAX 515-243-2563 
Tel. 515-244-1526 
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CABLE TV CONTRACTORS 
CLI DRIVEOUTS - INSTALLATION 

CURTIS L. DILLARD P.O. BOX 150593 
1-817-265-0336 ARLINGTON,TX 76015 

AERIAL 

NEW BUILDS 

EXTENSIONS 

SPLICING 
ACTI VAT ION State 7eede 

CABLE 
edaeteiceevw, Tac. 

WALKERVILLE, MICHIGAN 49459 

OFFICE (616) 873-4744 
FAX (616) 873-0202 

Robert Zack William Zack 

VIDEO PAGE GENERATOR TOUCHTONE C ONTROL 
NTSC or PAL Video 

ti Letter Sizes\ 
240 Ltr Crawls 
Autoload 

Gilbert AH5 
LRC . 
Raychem 
OFF Shore 
Amphenol 

DISK 

I 

CART #1 

COMMODORE 64 
WiefigiUgggiig= Z 

z 

C64 Displays & sequences 1000 pages, Hi 
Res. color display, scrol , flash, crawl, vary 
height, 24Hr. clock+date. Generate color 
Bars! Modem multipage transfer. Weather 
screen, External relay control, time and date 
page activation Model 

C64 12 VDC Switch- I Digital Record and I 
log Power Supply forl Playback Messages 1 

Zero down 130/60 sec.Mic & Spk. I 
time.60 hz. Ifacks,1W.audioI1Meg I 
xtal. Model I RAM; Hi Fi audio I 
DCPS 
5129 95 

“VIDG" _5189.95 

UNDERGROUND 
REBUILDS 

TRAP & AUDITS 
INSTALLS 

STORM DAMAGE 

CART #2 Ileadend Remote Control ! 
Touchtone Programmable Sequence Generator 
C64 8i -TPSG" Control relays remotely from 
Keyboard or external modem, Daily, weekly, 
monthly events, 28 touchtone digits per event 
Pro ram100's of TSDO + OUAD+ RL4, Model 

rtali Model DVM 
, -.5179.95 

ENGINEERING CONSULTING 
583 Candlewood St. Brea, Ca. 92621 

Te1:714-6712009 ** Fax:714-255-9984 

MI 3 3 3 
1141-:;1011  

TSDQ QUAD RLe 
"TSDO" 4 digit touchtone decoder, sin. le 
momentary or latching relay -TSDO"...589.9 
Expand with "QUAD" 4 rela s & control all 
from one location. "QUAD"...599.95. "RL4F" 
Switches Baseband Video or R F. >65 DB Iso-
lation DC to 600 MHZ, 4-75Dwc;iiiiiReà 
per board with •rconnectors 
model "RD10" 129.95 oi lion answers tel. line 

Low cost headend products & solutions 
- Ask for free catalog'• 

Mastercard Visa Amex COD & P.O. 

White' San di 
Jumper Cables 

CUSTOM MADE CABLE ASSEMBLIES INCLUDING 
F to F. N to N, BNC. RCA, F 81 

RG.56 
RG.59 
RO 11 
RO 213 
RC, 214 

Belden 
Times 

COMM S ope 
Interromp 

We «di mole any cable assembly Quick delixery on nit colon and lengths 
Fan (60?) 587 7,715 Pi, 160?) 581 111 
335 W. Melinda Drive, Phoenix, Az. 85207 

MINIM ,MMI CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS • CAD & 
DRAFTING SERVICES 

Quality Construction Begins 
with Quality Maps 
518 N Main St • Tekonsha. Michigan 49092 m¡iik 

(517) 767-4185 • FAX (517) 767-4567 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Bet Our Company 

Specializing in Rebuilds 
Hared Beam 
(904) 9324869 

PO. 903 
Gulf Breeze, FL 32562 

GOLDEN STATE CABLE 
• Field Engineering 
• Mapping Support 
11 Design Service 

• Plant Audits 
III Make Ready 

321 Bachman, Los Gatos, CA 95030 
(408) 354-6411 

California le Amplifier 

U.S. manufacturer of commercial low noise amplifiers and 
block down converters for C-Band with 950-1450 MHz, 
430-930 MHz, 930-1430 MHz and 900-1400 MHz output 
frequencies. Also manufactures commercial Ku-Band 
LNBs. 

Contact: John Ramsay 
California Amplifler,inc. 
460 Calle San Pablo 
Camarillo, CA 93012 USA 

Phone: (805) 987-9000 FAX: (805) 987-8359 
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NaCom  

BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MDU, SMATV, LAN, Pre/Postwiring 8z DBS 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (AutoCAD & LYNX) 
• Field Engineering, Make-Ready, As-Builts 
• RF Design (CADSUM II, LYNX, 8z LODE DATA) 
• CLI Detection/Correction 

1900 E. Dublin-Granville Road, Suite 100A, Columbus, OH e229 
(614) 895-1313 • (KO) 669-8765 • FAX (614) 895-8942 

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

COAX & FIBER 
MAPPING - DESIGN - CONSTRUCTION - ENGINEERING 

COMPLETE PROJECT MANAGEMENT 

quality service performed on a timely basis 

Nis Klungness Electronic Supply  
CATV SYSTEMS AND SUPPLIES 1 S00-338-9292 

COPACtI I 

C.Altf ; CONTRACT INSTALLERS, INC. 
iNsuLaps/ UHF Radio Equipped Trucks • uniformed Instants's 

HOUSE INSTALLATIONS 
Aerial — Underground — Pre-wire 
APARTMENT INSTALLATIONS 

Post wrre — Pre-wire — Commercial Building 
Tap Audits 

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

LENNY rISCHER 
PO Box 1564 

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

MONTIE FISCHER 
PO Box 1058 

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

Nationwide CATV Auditing Services Inc. 
Auditing: 

C.L.I.: 

Rebuilds: 

Door to door verification of addresses and services 
being received, includes sales solicitation, trapping, 
disconnects and database upgrade. 

Leakage detection, documentation and correction, 
includes computer printout to comply with FCC 
mandate. 

Specializing in aerial, 
buildings. 

John MacLean 
General Manager 
All trucks are 
radio equipped 

underground and apartment 

P.O. Box 648 
Londonderry, VT 05148 
Free Co nsul tat ionC all 
1-800-728-2405 

TSB, INC. 
FIBER OPTIC DESIGN & ACTIVATION 

CAD DRAFTING & DESIGN 
HEADEND RACKING AND RENOVATIONS 
MAP DIGITALIZATION 8 MAINTENANCE 
COMPLETE SYSTEM AUDITS 
STRAND MAP R. AS BUILT 

CLI VERIFICATION 

FIELD OFFICE 
(708) 541-3993 

365 HAZELWOOD 
BUFFALO GROVE, IL 60089 

CORPORATE OFFICE 
(605) 665-1393 

FAX (605) 665-1708 
P.O. BOX 244 

YANKTON, SD 57078 

SAVE YOUR 
MONEY. 

Lower your costs for programming, equipment, 
and service through group purchasing. Join today. 

8236 Marshall Drive Lenexa, KS 66214 913-599-5900 

INET 
Technologies 

Guaranteed CLI Passing 

Catv-CLI 
Service Known Industry Wide 

Toll Free Nation Wide and Canada 
1-800-253-7760 

Bairscoft 
THE PROFESSIONAL 
CABLE PLACEMENT 
COMPANY 

Our nationwide clients include MSO's 
Networks. Regional & Independent Operators 

All levels of Management Fees paid 

DAVID ALLEN, JUDY BOUER—PRINCIPALS 
1259 At 46, Parsippany, NJ 07054 201-263-3355 

FAX 201-263-9255 
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OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

CATV EQUIPMENT REPAIRS 
Hybrid Sales Meter Calibrations 
Equipment Upgrading Headend Alignment 

Performance Measurements FCC Offsets 

Free Pick-up Service In Certain Geographic Areas 
800-247-588.3 or in Virginia 800-345-6834 

209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251 

For Aerial and 
Underground 
Construction 
Services 

Est. 1972 
"Fiber 
Optic 

Specialist" 
Kennedy Coble Construction, Inc. Reidsville, Georgia 
0).0 Box 760) 30453,1912) 557-4751 WATTS 1-800-673.7322 

Call Us Last 
At ter you ve gotten the big prices and the big 
promises from the big guys. call us. Cil offers 
• new restored • software 

equipment • industry expertise 
• marketing • personalized service 

consulting services • low prices 

Cable Technologies International, nc. 
Side '0' '05' Cooly Lye Road 
murdmgdon valley R4 19006 

Tel (2151953 0100 FAX (2151322 6127 

Ii4ANStviEDIA PA Fl N fi 
CT Publications Corp. 

Patty Linster 
Account Executive 

CABLEFAX • INTERNATIONAL CABLE 
COMMUNICATIONS TECHNOLOGY 

50 South Steele, Suite 500 • Denver, Colorado 80209 
Telephone: (303) 355-2101 FAX: (303) 355-2144 

Tap to TV Installation Professionals 

Installation. Redrop. Audit. MOU Pre-Postwire 
100% Employees! • East Coast to Midwest. 

206 Van Dorn, P.O. Box 205 Polk City. IA 50226 • (515) 984-6574 

WE DARE T.cq COMPARE! 
JERROLD 
OAK 
HAMLIN 

DRZD-3A Only $29.95 
L-35-3 Only $10.95 
SPC-4000-3  Only $12.95 

FULLY REMANUFACTURED - 90 DAY WARRANTY 

For these and other unbeatable deals, call the leader 
in converter sales, service, parts and RCUs - 

CONTEC 
INTEPRIATTOTTIIT.-

NEW YORK: I FLORIDA: MICHIGAN: 

800-382-2723 I 800-759-2288 800-594-9007 

Schenck 
Cr'nStruChOn 

Aerial and Underground 
Cable Television Construction 

Edward A. Schenck, President 
Oliver J. Longnecker, Vice President 
lmel L. Wheat, Jr., Vice President 

Schenck Construction Company, Inc. 
15042 N.E. 95th 

Redmond, Washington 98052 
(206) 867-9694 

It's Easy To Place 
A Classified! 

Just FAX It In! 

(303) 355-2144 
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Help Wanted 

Outside California sales trainee 
positions. Cable Tech experience 

required. Send resume to 
CAN Services Inc., 2211 Warm 

Springs Ct., Fremont ,Ca. 94539 Attn: 
Richard Richmond 

Equipment Repair 

dB-tronics 
CALL US FIRST!! 

For Your Repair Needs 

-AFFORDABLE, QUALITY RF REPAIRS 
Converters, Line Equipment, Headend 
Equipment and F.S. Meters 

-We are THE leaders in SA 
addressable converter repairs 
(Check our prices on 85C0's, 8550's 
and 8580's) 

1-800-356-2730  
get converted !!— 

Equipment For Sale 

AERIAL BUCKET TRUCKS 
Large selection geared for CATV 

STANDARD TRUCK & 
EQUIPMENT CO. 
1155 Hill St. S.E. 

Atlanta GA 30315 

Phone: 1-800-241-9357 

BUCKET TRUCKS 

eftu, 

LIQUIDATION SALE 
Jerrold DSE/1000 Encoder 
with VPE Module $1000.00 
Oak M358 Offline $5.00 
Reconditioned $10.00 

Hamlin MCC 3000 as is 50o each 
Reconditioned $10.00 

WANTED 
Jerrold DRX-3-DIC 
Oak N12 ch 2 Or 3 
SA 8550 & 8580 
Zenith Encoders 

CABLE EQUIPMENT 
BROKERAGE CO. 

818-709-3724 
FAX 818-709-7565 

Leader in the placement of Cable Television Professionals 
Call Toll Free 800-433-2160: In Texas call 817-599-7623: FAX 817-599-4483 

TECHNICAL MANAGEMENT 
DIR ENG, SE,65K MMDS ENG, SE, 45K 
SR FLD ENF, W. 50K TCH TRNR, SW, 45K 
R&D ENG, W. 60K 
PL MGR, E. 38K 
TCH MGR, SE, 40K 
CH ENG, MW,40K 
CH ENG, W. 42K 
TCH TRNR, E, 35K 
PL MGR, SW, 35K 
INSTALL MGR, S, 30K 

PL MGR,E, 36K 
TCH MGR, SE, 40K 
CH TCH, E,36K 
SYS ENG, SE, 30K 
SERV MGR, W, 45K 
RF DESIGN, TX, 50K 
MGR/CH TCH, E. 28K 
CH TCH, E, 35K 

TECHNICIANS 
MGR/TCH, NW, 30K 
LN TCH, W,12/FIR 
VIDEO TCH, E, 30K 
HDEND TCH, SE, 30K 
SERV TCH-MULTI LTGS 
SW TCH, NE, 12/HR 
HDEND/MICRO E. 30K 
LN TCH, TX, 1/HR 
SW TCH, SW, 13/HR 
LN TCH, MW,10A-IR 

JIM YOUNG ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 760d6 

Call for information about these and many other opportunities nationwide 

Cable TV Services 
• Complete Repair Facility 

• Videocipher 
• Headend 
• Test Equipment 
• Line Equipment 

16 YEARS OF QUALITY SERVICE 

"always, always put quality first" 

4230 Rosehill Suite L-5 • Garland, TX 75043 
(214) 240-5452 • 800-749-5452 

TM BROKERS 
WANTED: CONNECTORS, LINEGEAR, 7APS 
FOR SALE: CONNECTORS, LINEGEAR, TAPS 

NEW DC 8 6t SPLITTERS 

SPECIAL:* MODULATORS $125. & UP 
* STRIP AMPS $50 & UP 
* PROCESSORS $50. & UP 
* BAND PASS FILTERS $35, & UP 

NEW 2 ‘Sr 4 PORT TAPS = SS eN 
8 PORT TAPS = VI 02 

PHONE/FAX (208) 687 • 2289 
Any Quantity O.K. • Finanung Available-0A1 

MLE 
Main Line Equipment, Inc. 

831/837 Sandhill Ave., Carson, CA 90746 

41ZEYPEFeeggle0/a/VEpte 

it-Pain/tee eate 

eterà'tfiéal fete« am-aeries 
ALL AT REASONABLE PRICES 

In Calif. 1-800-444-2288 
FAX 1-213-715-6695 

Sadel R ik D Co. 
MINIATURE FIBER OPTIC POWER METER 

Voice/Fax 805-682-3341 
Copyright © 1991 Joe Sadel. All Rights Reserved. 

COAST CATV 

S 
U 

WANTED 

USED & EXCESS 

IN STOCK 
SA, Jerrold, Magnavox, PathMaker 

300,330,400 MHZ 

Call Nick Meko 
714-272-6822 Fax 714-272-3032 

CATV EQUIPMENT 
• PANASONIC®U HAMLIN® 
IM JERROLD** U OAK® 
• SCIENTIFIC U ZENITH® 
ATLANTA® and many more! 

Stocking all types of converters and replacement 
remote controls al lowest prices! 

Business hours. 
10:00 am-6:00 pm 
(EST) 
Monday -Friday 

lEktkOl It r. a 
I rademark of  *.-

(aentrai In'animent 
(on:exam. 

INFINITY 
CIMMINICAT11118 

TEL. 1-800-544-0488 
FAX 1-516-694-6614 

WE BUY AND SRI NEW, USED AND EXCESS INVENTORY 
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 1,certir; 757-3008 

119Tiej— LLiNS FAX: 
757-4048 

We Buy and Sell Converters, Line 
Actives and Passives 300 Mhz 
and Above- Magnavox Jerrold 
S/A, Pathmaker. 

REPRINTS 
Communications 

Visibility 
Knowledge 
Information 

Reprints work 
for you! 

For more information call 
Marla Sullivan at 

Transmedia Partners today! 
(303) 355-2101 

PLOW BLADES 
Irrigation/Wire/Combination 

For Any Machine-For Any Application 

(800) 383-PLOW 

(719) 475-PLOW (7569) 

P.O. Box 17701 Zg' 
Colorado Springs. CO 80935 

Overstocked SLM's and 
Equipment 

Wavetecks SAM I - $1400.00 
Wavetecks SAM Jr 450 - $700.00 
Comsonics Window Il - $1500.00 
LRC Tracer I Leak Dectectors $500.00 

Riser Bond TDR'S - $400.00 

We Ship UPS Daily! 

met Technologies 
Durham, N.C. 

919-839-2690 

810180•1•081101110BOBOBEIM0111 
D WANTED C 
.1,_, YOUR SURPLUS II 
--J LINEGEAFt/ 0 
III a 
CONVERTERS E 

e, CALL TINA III 

11 (614) 222-0581 çl-& Î 
CABLE LINK INC EJ 

IMOBLIMICIODIIILJUDIIEIMOSOIMDM 

Emergency Alert 
Systems 

BY 

IdEA/oNics 
69 Channels 

14 day delivery 
Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

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

COMMUNICATIONS 

TEC ÍñPGY 

It'll be there 
Communications Technology's Show Daily 
at the SCIE Cable-Tec Expo in Reno, NV 

Don't miss i t BMW 

Submit your press releases before May 31 
Mail to: 

CT Daily Editor, CT Publications Corp. 
50 South Steele St., Suite 500, Denver, CO 80209 
Phone: (303) 355-2101 FAX to: 303-355-2144 

COMMUNICATIONS TECHNOLOGY MAY 1 991 95 



The following is a listing of technical 
manuals and publications currently 
available by mail order through the 
Society of Cable Television Engineers: 

is- Equal Employment Opportunity in 
Cable Television - SCTE Guidelines on 
Women and Minorities in CATV — An 
excellent guide for meeting the 
industry's obligations under the EEO 
requirements, as well as establishing 
and operating an effective affirmative 

action program. Order #PD-5. Member: 
$10, non-member: $17. 
a- New item! Handbook: NCTA 
Recommended Practices for 
Measurements on Cable Television 
Systems (Second Edition) — A loose-
leaf binder containing recommended 
measurement procedures for system 
proof-of-performance and guidelines 
for acceptable results. Provides 
detailed information on how to perform 
the measurements listed on SCTE test 

Reduce Cable 
Installation Costs... 
Today and Tomorrow 

Perma-Guardw CID (cable-in-duct) 
systems can reduce cable installation time 
by 50%—resulting in substantial savings— 
when compared to placing PVC duct, 
then pulling in the cable. 

And, cable is protected against dam-
age during installation—an important 
factor considering that cable experiences 
more mechanical stress during installa-
tion than at any other time in its life-cycle. 

Future savings too can be substantial. 
That's because Perma-Guard CID systems 
reduce replacement time and expense by 
allowing new cable to be easily pulled-in 
as the factory installed, prelubricated cable 
is removed. 

The Perma-Guard duct is extruded 
high-density or medium-density polyethy-
lene, depending upon the application, and 
virtually any cable can be "ducted" 
including the folloming: 
• communications—fiber optic, copper 
feeder, and service wire 
• CATV—coaxial and fiber optic 
• electrical utility—primary and se,condaty 
• electrical contractor—lighting and signal 
wire, irrigation power cable, etc. 
So whether you direct-bury or install 

duct, find out how you can achieve lowest 
total cable cost on a life-cycle basis by 
using Perma-Guard CID systems. 
Call 216/322-1000. 

Reader Service Number 54 

CIARNCO 

forms TF-1, TF-2, TF -3, TF-4, TF-5 
and TF-6. Also includes NTC-7 
measurement guidelines for baseband 
signals. Order #PD-7. Member: $55, 
non-member: $75. 
a- Fiber Optics 1990 Proceedings 
Manual — Over 20 technical papers 
were presented by leading authorities 
on this vital topic at SCTE's "Fiber 
Optics 1990" conference. Now you can 
benefit from these papers, which have 
been collected in this deluxe manual. 
Order #PM-1. Member: $35, non-
member: $50. 
ir Fiber Optics 1990 Audio Transcripts 
— Each of the presentations given at 
the "Fiber Optics 1990" conference 
was recorded. The complete set of 
cassettes is now available. Order #PM-
2. Member: $75, non-member: $95. 

Cable-Tec Expo 1990 Proceedings 
Manual — A collection of technical 
papers presented at the 1990 SCTE 
Engineering Conference, as well as 
supplementary material for workshops 
conducted at Cable-Tec Expo '90. This 
deluxe publication offers important 
information on a variety of vital 
technical topics. Order #PM-3. 
Member: $35, non-member: $50. 

New item! Fiber Optics 1991 
Proceedings Manual — Share the 
experience of SCTE's "Fiber Optics 
1991" conference through this deluxe 
collection of important papers 
presented by technical leaders at the 
event. Order #PM-4. Member: $35, 
non-member: $50. 
or Special offer! Fiber Optics 1990, 
Cable-Tec Expo 1990 and Fiber Optics 
1991 Proceedings Manuals — This 
amazing bargain offers the 
proceedings manuals from three SCTE 
events at one low price! Order #PM-1-
3-4. For a limited time, only $55 per set 
(a $105 value). 

To order: All orders must be prepaid. 
Shipping and handling costs are 
included in the continental U.S. All 
prices are in U.S. dollars. SCTE 
accepts MasterCard and Visa. To 
qualify for SCTE member prices, a 
valid SCTE identification number is 
required, or a complete membership 
application with dues payment must 
accompany your order. Send orders to: 
SCTE, 669 Exton Commons, Exton, 
Pa. 19341; or FAX with credit card 
information to (215) 363-5898. 

Arnco Corporation • 860 Garden Street • Elyria, Ohio 44035 • Telephone 216/322-1000 FAX: 216/323-7111 
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May 
May 15: SCTE Palmetto 
Chapter seminar on In-
staller Certification, Univer-
sity of South Carolina, 
Columbia. Contact Melanie 
Burbank-Shofner, (803) 
777-0281. 
May 15: SCTE Penn-Ohio 
Meeting Group seminar on 
interdiction/off-premises 
addressability, Cranberry 
Motor Lodge, Warrendale, 
Pa. Contact: Bernie Czar-
necki, (814) 838-1466. 
May 15-16: SCTE Big Sky 
Chapter seminars on fiber 
optics, May 15 in Missoula 
and May 16 in Laurel, Mont. 
Contact Marla DeShaw, 
(406) 632-4300. 
May 16: SCTE Southeast 
Texas Chapter seminar, 
Warner Cable, Houston. 
Contact Tom Rowan, (713) 
580-7360. 
May 18: SCTE Cactus 
Chapter seminar on test 

equipment and its use. Con-
tact Harold Mackey Jr., 
(602) 866-0072, x282. 
May 19-20: SCTE Old 
Dominion Chapter semi-
nar, Holiday Inn, Richmond, 
Va. Contact Margaret Davi-
son-Harvey, (703) 248-
3400. 
May 20-23: Siecor course 
on fiber-optic installation 
and splicing, maintenance 
and restoration, Hickory, 
N.C. Contact Lynn Earle, 
(704) 327-5539. 
May 20-22: SCTE and New 
York State Commission 
on Cable TV's Northeast 
Technical Seminar and 
Trade Show, Lake George, 
N.Y. Al Richards, (518) 474-
1324. 
May 21: Scientific-Atlanta 
seminar on headend and 
earth stations, Dallas. Con-
tact Sylvia Rogers, (404) 
925-6064 or (800) 722-
2009. 

Planning ahead 
June 13-16: SCTE 
Cable-Tec Expo 91, 
Reno/Sparks Convention 
Center and Bally's Hotel, 
Reno, Nev. Contact (215) 
363-6888. 
August 25-27: Eastern 
Show, Inforum Exhibit 
Hall, Atlanta. Contact 
Nancy Horne, (404) 255-
1608. 
September 24-26: Great 
Lakes Cable Expo, 
Cobolt Hall, Detroit. Con-
tact (517) 484-4954. 
October 1-3: Atlantic 
Cable Show, Convention 
Center, Atlantic City, N.J. 
Contact. Contact (609) 
848-1000, ext. 304. 
October 8-10: Mid-
America Show, Hilton 
Plaza Inn, Kansas City, 
Mo. Contact (913) 841-
9241. 

May 22: Scientific-Atlanta 
seminar on distribution sys-
tems, Dallas. Contact Sylvia 
Rogers, (404) 925-6064 or 
(800) 722-2009. 
May 22: SCTE Great Lakes 
Chapter seminar on inter-
diction and off-premises 
control. Contact Mary Nel-
son, (313) 553-2109. 
May 23: Scientific-Atlanta 
seminar on fiber-optic sys-
tems, Dallas. Contact Sylvia 
Rogers, (404) 925-6064 or 
(800) 722-2009. 
May 25: SCTE Golden 
Gate Chapter BCT/E 
exams in Categories I, II, III 
and IV, Pleasanton, Calif. 
Contact Mark Harrigan, 
(415) 785-6077. 
May 29: SCTE Appalachi-
an Mid-Atlantic Chapter 
seminar on sweep gear and 
test equipment, Holiday Inn, 
Chambersburg, Pa. Contact 
Richard Ginter, (814) 672-
5393. 

NEW $995 DIGITAL. 

Sadelco 7600 DIGITAL 
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Accurate 

Rugged 

User 
Friendly 
contact your favorite distributor 
price subject to change without notice 

Sadelco: Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 
Reader Service Number 55 

Tel: 201-569-3323 
Fax: 201-569-6285 

General Rep. for Europe: Catec AG, Luzernerstrasse 145a, 6014 Littau, Switzerland. Tel. 041 57 82 57 Fax. 041 57 82 15 
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Best cable hardware show in the world 
By Wendell Woody 
President, Society of Cable Television Engineers 

This is the title being bestowed by 
many on SCTE's Cable-Tec Expo '91. 
A quote from a recent letter describing 
the expo states, "In fact, the SCTE-
sponsored Cable-Tec Expo ... promises 
to (rival) the NCTA (show) as the most 
important (cable) hardware trade show 
in the world!" CableFax has been pro-
moting the Cable-Tec Expo with the 
slogan, "Responding to the industry's 
needs ... the only hardware show in the 
industry!" Since this year's expo is in 
Reno, Nev., and we still look up to the 
big NCTA show with lots of respect, we 
say the Cable-Tec Expo is "the biggest 
little cable show in the world!" 

The trend for this year's shows is a 
reduction in both exhibitor booths and 
attendance. However, our SCTE show 
manager, Anna Riker, has expanded 
exhibitor floor space by 25 percent 
over last year's show in Nashville. 
Also, every booth will be sold before 
opening day. Please join me in accept-
ing the challenge to pack those aisles 
full with installers, technicians and 
engineers to equal the superb achieve-
ment in space sold. 

This year's opening Engineering 
Conference encompasses speakers 
who range from the founders of our 
industry on up to current industry tech-
nologists. Our invited keynote speaker 
is Richard Smith, chief, Field Opera-
tions Bureau, FCC. The expo work-
shops carry the theme "Back to 
Basics." Subjects include fiber, test 
equipment, OSHA, technical speaking, 
technical calculations, proof-of-perfor-
mance, CLI, system maintenance and 
troubleshooting, sweep techniques and 
house drops. 

Welcome, new directors 
Thirty-two percent of the SCTE 

national members voted in the recent 
election — a disappointing number to 
your president. However, that number 
represents the greatest achievement in 
the history of SCTE elections. Re-
elected to seats on the national SCTE 
board were: Richard Covell, Texscan 
(at-large); Ron Hranac, Coaxial Inter-

national (Region 2); Jim Farmer, Scien-
tific-Atlanta (Region 9); and Diana 
Riley, Jerry Conn Associates (Region 
11). New board directors to be seated 
at our June meeting in Reno are: Wen-
dell Bailey, NCTA (at-large); Tom Elliott, 
Catel (Region 1); and Rich Henkemey-
er, Paragon Cable (Region 6). Join me 
in welcoming these new directors 
aboard. Congratulations to all election 
winners. 

Cable-Tec Games 
The Cable-Tec Games are a compe-

tition among CATV system personnel 
centering around technical tasks and 
knowledge. After each event, points 
are awarded by the judges for each 
contestant based on speed, accuracy 
and performance parameters. First-, 
second-, and third-place Olympic-style 
individual medals are presented to the 
winner of each event. 

The idea was originated by CT Pub-
lications Corp. and others. Coordinated 
by the SCTE Rocky Mountain Chapter, 
they simply called the event Cable 
Games and have held it the past two 
years at the Colorado cable show. The 
games have now been elevated to a 
national program and renamed Cable-
Tec Games. The event is supported by 
a national SCTE subcommittee chaired 
by Ron Wolfe, ATC Training Center, 
Denver, (303) 753-9711. 

The first Cable-Tec Games event 
was held in conjunction with the 1991 
Texas Cable Show. The events were: 
RG-59 cable and connector prepara-
tion, .750 cable and connector prepara-
tion, written test and "Name that distor-
tion." The cable and connector events 
were hosted by Gilbert and 
Comm/Scope. The written test was 
hosted by NCTI and "Name that distor-
tion" was hosted by Jones Intercable. 

Expo Evening will feature the first 
national Cable-Tec Games. The dedi-
cated events hosts, sponsors and 
national subcommittee are significantly 
contributing to make this event techni-
cally meaningful as well as entertaining 
for all those present. Hone up your 
skills and sharpen your wits for the 
games! The number of contestants is 
limited, so contact your SCTE regional 
director. 

Out and about 
It was a pleasure meeting with Bob 

Johnson, president of the Wyoming 
Chapter, last month. I will be speaking 
at the chapter's Casper meeting later 
this year. I also met with Herb Dougall, 
president of the Great Plains Chapter, 
who is planning the SCTE program for 
the Nebraska state cable show, to be 
held in Scottsbluff this year. Additional 
travel and visits were with Pierre Cub-
bage, Gateway Chapter; and Don Gall, 
Ken Covey, Larry Douglas and Bill 
George with the Heart of America 
Chapter. 

Most recently I met with the New 
York City Meeting Group; the morning 
session was devoted to a complete 
SCTE update on all activities and goals 
as well as a detailed review on the 
BCT/E training program. The BCT/E 
discussion continued on through a spe-
cial board of director's luncheon 
arranged by their president, Jim 
Demetrius. Other officers present were 
Henry Schwabb, Richard Fevola, John 
Dallesandro, Paul Fucci, Lenny Musca-
to and Marvin Fields. Most gratifying 
was leaving the meeting with every 
pending document required to finalize 
its chapter status. They will be elevated 
and receive their chapter status plaque 
at the expo in Reno. 

Next, I spoke to the "oldest SCTE 
chapter," Chapter #1, in Chambers-
burg, Pa. This is the Appalachian Mid-
Atlantic Chapter, also known as AMAC. 
Following the regular meeting and 
BCT/E testing, its president, Lee 
Burkholder, called a board of directors 
meeting. I addressed the directors on 
ways to increase chapter membership 
and to advance technical sessions. 
Other officers present were Richard 
Forsyth, Gary Selwitz, Richard Ginter 
and Terry Appleby. 

Additional travels and visits were 
with Tony Gauer, president of the 
Dakota Territories Chapter; Jeff Berg, 
director of the Dairyland Chapter; 
Bernie Czarnecki, president of the 
Penn-Ohio Meeting Group; and Rickey 
Luke, director of the Dixie Chapter. I'm 
very pleased to report all these chapter 
officers are very enthusiastic toward a 
good attendance at the Cable-Tec 
Expo. CT 
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The new Cheetah 
Computer Aided Testing rd: 

system goes beyond 
status monitoring to 

instant system analysis. 
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The Cheetah system • \ 
is a PC computer based e 
status monitoring system. , 
Designed to work in both 1 and e.... 
2 way applications, utilizing 
auto-read and alarm to provide 24 hour 
unattended information. 

The rack mounted headend monitor (HE-4650) 
provides frequency, level, and temperature 
measurements in seconds without signal 
disruption. The external monitor (PC-4650) 
provides level and temperature measurements 
of strategically selected points in your system. 
Designed for easy external installation to 
monitor your signals over extreme variances of 
both level and temperature. 

The Cheetah' system is unequalled in the 
combination of speed, accuracy, and 
repeatability of performance. This is tomorrow's 
technology available today only with the 
Cheetah... We measure the best! 

ELECTRONICS 
GROUP 
INC   

2237 INDUSTRIAL BLVD. 
SARASOTA, FLORIDA 34234 
(813) 351-6700 
FAX (813) 351-9193 
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Anixter introduces Power Cast.. 

Are you designing optical 
networks or off-premise systems 

for the future? 

Specify the power supply engineered for 
the technology demands of tomorrow. 

Fiber optic systems and off-premises 
addressability demand a reliable, versatile 
power supply designed for the special 
applications of these systems. Power Cast 
is built for cool, quiet and efficient opera-
tion, with models which operate at 3, 6, 9, 
12 or 15 amps. 

Power Cast can be mounted virtually any-
where — on a pole, in a pedestal or on the 
strand. This lightweight power supply pro-
vides all the features you need along with 
incredible durability and performance. 
Backed by a five-year warranty, Power Cast 
is the power supply you can install today 
and continue using through tomorrow. 

AMUR + 
CABLE TV 

POWER 
CURD 

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO: 
(708) 350-7788, (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-CATV, (800) 231-5006; IRON MOUNTAIN, MI: 
(906) 774-4111, (800) 624-8358; SKOKIE, IL HDOTRS: (708) 677-2600; EAST-ATLANTA: (404) 840-7901, (800) 242-1181; NEW JERSEY: (201) 328-0980, 
(800) 631-9603: CANADA-CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; TORONTO: (416) 568-8999; VANCOUVER: (604) 321-5885; 
INTERNATIONAL-LONDON: 011-44-81-848-9894. 

In an emergency, weekends and holidays or after 5 PM. call toll free 1 (800) 323-8166. 
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road. Skokie. IL 60076. (708) 677-2600 1991 AnMar Cable TV 
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