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P ISIS: Magnavox's 600 
1 MHz Integrated Subscriber/In-
stitutional System. It carries both 
subscriber signals and institutional 
services—all on one line. 
Let's talk business. 

It makes good sense to operate 
two services on one coaxial cable. 
ISIS lets you serve your subscribers 
while opening new markets: all 
local businesses interested in data 
communications and local area 
networks. 
Reader Service Number 1 

And if businesses in your area 
haven't been asking about LANs for 
their data traffic, they may be soon. 
It'll be a pleasure. 

Your subscribers will be 
pleased with a full range of video 
services. Your business customers 
will enjoy access to new services, 
wherever they're located within your 
franchise area. And you'll reap the 
benefits of operating two systems 
while maintaining only one. 

If you're building or rebuilding, 

ISIS makes sense. For today and 
tomorrow. Call your Magnavox 
sales representative for more infor-
mation. It'll be a pleasure doing 
business with you. 

A NORTH AMERICAN PHILIPS COMPANY 
100 FAIRGROUNDS DR. MANLIUS. NY 13104 
TOLL-FREE 800-448-5171 (IN NY. 800-522-7464) 

ox's new 600 MHz 
combines business with pleasure. 
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ALL GUTS= SUPERIOR ATTENUATION 
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Center conducto totally 
bonded to polye. hylene. 

100% bonded construction increases 
mechanical strength and minimizes 

possibility of suck—out. 

Polyethylene enclosed air 
"THE PERFECT" dielectric 

— 93 % velocity of propagation. 

Medium density jacketing. 

Aluminum sheath totally banded 
to polyethylene structu re. 

NO FOAM TO 
DAMPEN YOUR SIGNAL 

COAXIAL CABLES 

Anyway you slice it, manufacturers of 
foamed cables have been scrambling to 
attain the superior attenuation characteris-
tics of MG The attempt means increasing our 
familiar MC2 diameter of .500" to .565" or 
.625"; and our .750" must become .840" 
or .860" or .875 '.' 
You may still use MC' in one size smaller 

than the old foamed diameters. Even more 
MC' per duct, and easier handling. In aerial 

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

installations, the effects of wind and ice— 
loading are reduced even further. 
And with the superior attenuation of MG 

you don't have to clutter your lines with as 
many amplifiers — about 20% fewer than 
with foamed cables. 

Low-loss MC2 is your gain in many ways. 

TRILOGY LEADS IN TECHNOLOGY 

itilogytg) 
COMMUNICATIONS INC. 

800-874-5649 
601-932-4461 
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Construction survey of the West Coast 
Here's CED's construction survey of the fourth region, including all 
of the Western states. In it you'll find newbuild, rebuild, channel 
capacity and pay-per-view information. 
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Subcriber control 
The application of SAW technology and packaging make the difference 
for a new positive trap designed to make pirating more difficult than 
before. This paper, by Alex Cook Jr., James Farmer and Lamar West 
Jr. of Scientific-Atlanta, illustrates how an old technology was made 
more effective. 
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After all these years 
The times are changing (again), bringing the friendliness issue back 
to the front of most MSOs' agendas. Off-premise systems and their 
resurging popularity are debated in this piece. 
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Sweep testing 
This feature by CWY's Greg Lemon gives a tutorial on sweep testing 
and how to use the procedure to help keep your system running at its 
peak year-round. 
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SLM roundup 
Here's a roundup of signal level meters and who makes them for the 
broadband industry. As you'll see, there's a meter for virtually any 
need. 
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Star wars? 
The only consensus among engineers in the C- vs. Ku-band debate is 
that a resolution needs to be forthcoming. CED's own survey of the 
industry's top engineers shows a wide range of viewpoints on the other 
issues, though. 

64 

Building with 550 MHz gear 
A 550 MHz system constructed by U.S. Cable Corp. is the basis for 
this article by Steve Raimondi. The article takes a look at the 
components used to build the system and the planning that took place 
before construction. 
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THE STEREO ENCODER 
SO ADVANCED, IT SOUNDS 
GOOD EVEN IN PRINT. 

• Frequency response 
goes to 15 KHz: 
+/ - 0.5 dB, 50 Hz 
to 14 KHz: - 3 dB at 
15 KHz. 

Compact 
single-rack unit 
saves space. 

• Encodes discrete left 
and right channel 
baseband inputs 
into BTS C format. 

ptional dual 
subcarrier demod-
ulator and SAP 
generator. 

You couldn't pick a better time to 
offer stereo TV. Because there's 
never been a better BTSC stereo 
encoder than the Scientific-Atlanta 
6380. And the more you hear 
about it, the better it sounds. 

Everything about the 6380 
was designed to make your life 
easier. For example, a built-in cal-
ibration test tone allows you to 
adjust for maximum stereo sepa-
ration without a lot of expensive 
test equipment. 

All major controls and indica-
tors are located on the front 

Optional interne I 
4.5 MHz moduli tor. 

Front-panel LED 
oar graphs for left, 
right and SAP input 
levels. 

Front-panel access 
to all audio input 
level controls. 

panel for easy monitoring. And 
every unit is factory tuned and 
tested to ensure precise, consis-
tent performance. 

But don't let all these features 
fool you. The 6380 only sounds 
expensive. It's actually an econom-
ical way of enhancing your service 
without adding channels. And in 
the bargain, you get the same 
Scientific-Atlanta quality that goes 
into the rest of our full line of 
headend equipment. 

If you think our 6380 stereo 
encoder sounds good in this ad, 

Built-in calibra-
tion test tone. 

LED indicators 
for SAP carrier, 
override, video 
lock and over-
modulation 
status. 

• Ty )ical stereo 
se mration is better 
th in 34 dB from 
5C Hz to 14 KHz, 
ar d always better 
th in 26 dB over the 
co Tiplete operat-
in 3 temperature 
ra ige. 

you haven't heard anything yet. 
Call us for more information at 
1-800-722-2009 or write to 
Scientific-Atlanta, PO. Box 105027, 
Dept. AR, Atlanta, GA 30348. 

Scientific 
Atlanta 

Circle Reader Service No. 3 



Torn Martin 

Martin's R&D 
effort has industry 
converting 

To a newcomer, the cable industry's 
technical community must appear to 
be a confusing hodgepodge of opinions, 
viewpoints and approaches with no 
clear-cut, definitive method to attack 
the same problems. To a subscriber 
equipment manufacturer, the indus-
try's uncertainty of addressability and 
the raging debate over in-home vs. 
out-of-home deployment of products 
takes the task of product development 
to a new pressure level. 

So, when you put the two together 
and wind up with a newcomer in charge 
of product development, all hell could 
break loose. Or, as in 'Ibm Martin's 
case, new, fresh approaches to old 
problems could lead to a company's 
resurgence. 

Martin's abilities brought him to the 
top of ibcom's engineering department 
on a fast track. As director of research 
and development for the lesser-known 
division of General Instrument, Martin 
is chiefly responsible for making the 
lbcom set-top descrambling converter 
one of the most popular. 

After receiving his master's in elec-
trical engineering from Cornell Uni-
versity in 1973, Martin was hired by 
the Collins Radio Division of Rockwell 
International in Dallas. While there, 
he concentrated on circuit design for 
terrestrial microwave equipment, but 
got to "play with everything from 
low-frequency audio up through the 
microwave frequencies," he says. 

In 1981 he was lured to Tocom by a 
technician friend who urged him to 
make the jump to cable. Martin, in-
trigued by the talk of interactive 
systems and the company's growth 
potential, jumped in with both feet. 
Although the industry has changed a 
lot in the last six years, Martin remains 
happy with his role at Tocom. "It's a 
challenge to develop simple, cost-
efficient, yet elegant products," he 
says. "The challenge of getting the 
most performance out of the simplest 
circuit intrigued me then, and it still 
does." 
As manager of RF engineering, one 

of Martin's first projects was designing 
the 5503 converter, a second iteration 
of the firm's baseband box. Since then, 
the 5503 family of converters has sold 
more than 1.2 million units by inte-
grating an ever larger number of 
features into a shrinking enclosure. It 
is that product line that Martin re-
mains most proud of. 

In 1984, Martin was named director 
of R&D and presently oversees the 
work of the RF Group (which does the 
RF and analog design work), the Sys-
tems Group (digital hardware, custom 
ICs and firmware), the Software Group 
(control systems) and Engineering Ser-
vices (documentation). 

Despite his lack of years, Martin has 
the uncanny ability to view the mar-
ketplace, determine what its needs are 
and respond accordingly. Consequently, 
features like impulse capability, volume 
control, parental control and VCR 
timing circuits have been added to 
ibcom's product. The result has been 
large orders for 5503-VIPs from MSOs 
owning systems in Dallas, Fort Worth, 
Queens, Philadelphia and Toledo, Ohio, 
to name a few. 

Never one to rest on his past achieve-
ments, Martin remains concerned about 
the challenges that continue to face 
cable. Among his primary questions 
are: What does the industry need to do 

to prepare for High Definition Tele-
vision? How can the consumer inter-
face problem best be overcome? What 
can cable do to offer high quality 
premium audio services? How big is the 
impulse pay-per-view business and how 
much farther will interactive services 
go? 
"Consumers are becoming more 

aware of what quality audio and qual-
ity video is and they will demand more 
quality in the future," warns Martin. 
"Cable equipment providers and oper-
ators need to rise to that demand." The 
arrival of enhanced picture quality via 
improved VCR design (see In Perspec-
tive, pg. 16) may indeed force cable 
operators to place more emphasis on 
delivering high quality signals to the 
home. And for operators serving large 
urban markets where broadcast sig-
nals are of good quality, the pressure 
to deliver good, clean signals is even 
greater. Consequently, present operat-
ing and design practices ought to be 
re-examined, suggests Martin. 
But those same competitive forces 

ought to be driving more research 
work, says Martin. "The level of 
commitment to research and develop-
ment by the industry is good," he says, 
"but there should be more done in the 
area of true research rather than 
design and development of previously 
released products. Some real good basic 
research could go a long way toward 
keeping cable competitive as these new 
technologies hit the marketplace. But 
I also believe cable will rise to the 
challenges." 
As proof of his last statement, Martin 

points to the EIA MultiPort device as 
a prime example of what can occur 
when the cable industry joins with 
consumer electronics interests to settle 
on a way to get over the interface issue. 
Now that a subcommittee within the 
NCTA Engineering Committee has 
been formed to examine the ramifica-
tions of HDTV, perhaps that looming 
threat will instead become cable's great-
est asset. 

In the meantime, Martin will con-
tinue toiling in his Dallas labs, quietly 
churning out new products and en-
hancements to make a cable operator's 
life easier. He may be a newcomer, but 
his marketing and engineering prow-
ess belie that fact. 

—Roger Brown 
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HOW TO 
TAKE THE 

RECALL OUT 
OF THE INSTA 

Belden's drop cable with DUOBOND PLUSTM shield helps you 
prevent costly call-backs. It's also the most shield-effective drop 
cable in the CATV industry. 

Easier termination for maximum shielding integrity. 

The DUOBOND PLUS shield 
features a foil/braid/foil con-
struction with a shorting fold in 
the outermost foil which pro-
vides superior shielding effec-
tiveness to typical 4-layer shield 
constructions. The transfer im-
pedance graph demonstrates 
this effectiveness. 

The added benefit is easier ter-
mination. This means less 
chance for error, resulting in 
greater shielding integrity and 
reliability. It also means fewer 
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call-backs, lower operating 
expenses and more satisfied 
subscribers. 

Cables with the DUOBOND 
PLUS shield require only half 
the steps for termination than 
4-shield cables. Because it's 
less bulky, more flexible and its 
outer foil is bonded to the jacket, 
stripping and connectorizing are 
much simpler tasks. You can 
minimize your connector inven-
tory to one size connector and 
one crimp tool. 

DUOBOND PLUS 

Foil, Braid/ Foil,Braid 

10 20 3,3 1 00 

Frequency (MHz) 

200 400 r 000 

Belden's unique shield protection. 

Black PVC jacket 

Duobond Plus shield 
with shorting fold 

Braid 
Shield 

Duobond 

The inner foil of the DUOBOND 
PLUS shield is bonded directly 
to the core. Foil pushback and 
signal leakage problems are 
eliminated. Protection from 
shielding degradation is elimi-
nated during installation—where 
most shielding problems occur. 

The unique 
shorting fold 
in the outer 
foil of the 
DUOBOND 
PLUS shield 
provides 
metal-to- shorting fold 

metal contact 
for improved isolation. Tradi-
tional overlapping foils fail to 
reduce slot radiation as 
effectively. 

Belden's exclusive 

Solid copper covered 
steel conductor 

Cellular 
polyethylene core 

Drop cables with the DUO-
BOND PLUS shield are avail-
able in RG59, RG6 and RG11 
constructions—messengered, 
non -messengered, dual and 
flooded versions. All cables are 
100% sweep tested from 5 to 
450 MHz with a minimum return 
loss of 23db for RG59 and 26db 
for RG6. 

When it comes to shielding 
effectiveness and ease of ter-
mination, There is no equal to 
Belden in the CATV industry. 
Take the recall out of your 
install. Call Belden today for 
more information and a free 
CATV catalog. Belden Wire 
and Cable, P.O. Box 1980, 
Richmond, IN 47375. 
1-800-BELDEN-4 

There is no equal:' 
BELDEN 

Copyright 1984, 1987 Cooper Industries, Inc. 

Reader Service Number 4 

COOPER 
INDUSTRIES 
•  



my turn 

The view from 
Montreux 
With 2,000 registered symposium 

participants and more than 30,000 
exhibition visitors, the 15th biennial 
International Television Symposium 
and Technical Exhibition in Montreux, 
on Switzerland's beautiful Lake Geneva, 
must be one of the largest gatherings 
of TV technical personnel in the world. 
Three full days were dedicated to 
broadcasting and three to CATV. The 
enormous Exhibition Hall was con-
stantly crowded. Roughly 85 percent 
of the exhibit space was occupied by 
TV production facilities, led by Sony, 
Ampex and Panasonic. Not more than 
10 percent was used for transmission 
hardware, for either broadcasting or 
cable. The remainder involved test 
equipment, publications and other re-
lated products. There were no program-
ming software displays; it was all 
technological. 
The focus of the exhibition, as well 

as the broadcast segment of the sympo-
sium, was HDTV and the MAC family 
of component television signal tech-
niques. Contention between the 1125/ 
60 Hz and the MAC/50 Hz proponents 
provided some memorable moments of 
controversy in the broadcasting sympo-
sium. Sony managed to dominate the 
exhibition, partly with one of the 
largest displays, featuring a New Or-
leans jazz trio. Panasonic countered 
with a colorful floor show in which 

By Archer S. Taylor, Senior Vice 
President, Engineering, Malarkey-
Taylor Associates Inc. 

leggy beauties, all decked out in Star 
'frek style, performed dance routines 
in Jazzercise rhythms. 

In a separate sideshow, entitled, 
"HDTV Par Excellence," Sony exhi-
bited a mobile HDTV production facil-
ity; NHK displayed a baseball game 
on the wide screen, recorded in the 
MUSE format after actual multi-hop 
terrestrial transmission; and GE used 
its light-valve projection system to 
display HD video on a screen nearly 
nine feet high by 16 feet wide. 
I find the wide-screen display excit-

ing. It is as though the blinders have 
been removed, opening up new scope 
for peripheral vision. Pictures were 
clean, no artifacts, even after complex 
transmission and recording processes. 
Moreover, the motion distortion prob-
lem was virtually undetectable, even 
at close viewing distances. 

However, if the pictures actually had 
detectably higher definition, it was not 
sufficiently noticeable to be impres-
sive. An Australian broadcaster com-
mented that no matter how high the 
definition, producers would generally 
soften the pictures for artistic reasons. 
Could it be that there is an aesthetic 
optimum definition; that high reso-
lution is not necessarily better, so long 
as the picture is clean and noise-free? 

According to the little-known Taylor 
Principle, proclaimed some 30 years 
ago in the Montana valleys, television 
does not have to be good; just better 
than it was. If you are accustomed to 
pictures with 25 dB C/N, ghosts and 
fading, a solid 30 dB picture with only 
a few weak ghosts looks "good." But 
if you are accustomed to a ghost-free 
picture at 45 dB C/N, it will take 
something as dramatic and easily de-
tected as the wide screen to attract 
attention. Engineers will step up close 
and look at the test pattern wedges to 
see how much more resolution there is. 
But the typical viewer is likely to see 
only a better picture than he has ever 
seen before, without knowing that it is 
better because it is free of artifacts, 
scan lines are not visible, and it may 
even seem sharper. In fact, it probably 
will be sharper, but only if the origina-
tion facilities (camera, lenses, VTR, 
transmitters, antennas, microwave, mo-
dulators, transponders, receivers, et al, 
actually send out sharper picture sig-

nals which have not been deliberately 
"softened" for aesthetic effect or de-
graded in transmission. 

Wide-screen, clean pictures will be 
noticed and hailed as improvements. 
"High definition," i.e. "resolution," 
is only one aspect of a "clean picture" 
and not even the most apparent; at 
least not on conventional size 20- to 
29-inch TV sets with screens 12 to 18 
inches high. 

In 1945, Major Edwin Armstrong 
promoted FM radio broadcasting as a 
"high fidelity" medium. For two or 
three decades, however, FM radio li-
censes were acquired with only a faint 
hope of eventual profitability. 'We-
phone lines equalized to 15 or 20 kHz 
were hard to obtain. The few available 
high fidelity musical transcriptions 
could not come close to filling the 
broadcast day. ib0 many FM receivers 
that moved onto the market were 
low-cost versions, with inadequate lim-
iting, no AFC, tiny loudspeakers and 
audio systems that could make a tele-
phone handset sound good by compari-
son. Advertisers merely laughed. FCC 
authorized SCA (subsidiary commu-
nications authorization) in order to 
allow FM broadcasters to obtain reve-
nue from background music and other 
ancillary services. Stereo FM was au-
thorized to enable FM broadcasters to 
offer something new to attract viewers 
and advertisers. 
Had FM radio been promoted in the 

1950s on the basis of its other most 
valuable characteristic, freedom from 
interference, it might well have taken 
over the foundering AM radio broad-
casting industry without hindering its 
inherent high fidelity capability. FM 
radio is not subject to sky-wave inter-
ference and is as easily received at 
night as during the day. With a few 
exceptions in major cities and univer-
sity towns, FM audiences and adverti-
sers today are attracted by personal-
ities and musical fads far more than 
by high fidelity. Thus it seems likely 
to be with high definition. Once the 
wide-screen, clean pictures without 
scan lines become commonplace, reso-
lution will matter only to those viewers 
using very large screens at close view-
ing distance. 
There was constant reference in the 

CATV Symposium to D-2/MAC, C/ 
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$1,295P° $695:3° 
Model 5115-AZ includes AZ/EL mount 
and dual polarity feed. 

The Harris 3-meter C-Band Delta Gain'" Antenna 
gives you more than an impressive 41 dB gain. 
It's also rugged enough to withstand 120 MPH 
winds. Plus, it's easy to install and available with 
either an Az-El Mount or a Polar Mount with 
optional motorization. 

The Harris 6529-2 Frequency Agile Receiver is 
the updated version of the popular 6529. It is a 4 
GHz input receiver, so if you have an older sys-
tem you can get the excellent picture quality of 
the 6529-2 without the added cost of installing an 
external down converter or new plumbing. Plus 
you get one of the best warranties in the industry 
— two years on parts, labor and workmanship. 

As one of the world's largest stocking distribu-
tors of Harris equipment, Midwest has these, and 
other Harris products, on hand and ready to ship 
— instantly. Midwest provides complete systems 
or individual components for either C or Ku-Band, 

fixed or mobile, Up-link or TVRO. 

For the best prices and fastest delivery in the 
industry, contact Midwest at 800-543-1584. 

Model 6529-2 

1 
M V11250 [Milne MOM 652 

POW 

MIDMIST 
Communications Corp 

One Sperti Drive 
Edgewood, KY 41017 

800-543-1584 
(In KY 606-331-8990) 
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rite Great 
TiapTès-t I 
Compare these features 
with the competition: 

FEATURES 
100% Urethane filled 
(Weather Resistant) 

Single Board 
Construction 
Omproved Grounding) 

Dual "0" Rings 
(Weather Resistant) 

Blocking Capacitor 
(Reduced Theft) 

Metal Shields Available 
(Reduced Theft) 

Made in USA 

Special Design 
Multichannel Traps 

Metal-Stamped 
Channel 1.0. 

MANUFACTURERS 

EAGLE A 

• 

• 

• 

• 

• 

II 

• 

411074 
EAGLE Mir 
COMTRONICS INC. 

4562 Waterhouse Road 
Clay, NY 13041 

iiiimminimin_s315) 622-3402 

MY TURN 

The futures of 1V broadcasting, 
cable and telecommunications 

are not writ in stone. 

MAC and D/MAC (but not B/MAC), as 
Europeans grope for a universally 
secure, single standard for DBS and 
CATV satellite transmission. They are 
hoping to avoid the politically chaotic 
situation that produced the backyard 
dish explosion in the U.S. If they 
succeed, however, it will probably be 
because of the tight control exercised 
by the PTTs and other government 
agencies over communications facil-
ities. Everyone agrees that a single 
world-wide television standard would 
be preferable to the present multipli-
city. The 1125/60 NHK standard is 
rapidly becoming de facto for produc-
tion studios around the world (most of 
which are in the U.S.). However, the 
dream of a world-wide transmission 
standard appears unlikely. 
A recurring theme in the symposium 

was the common European perception 
that the technical quality of American 
TV, and especially cable TV, (not to 
speak of the content) is clearly inferior 
to what they consider to be the much 
more professional European product. 
On the other hand, it was also evident 
that Europeans are presently hard at 
work generating new technology at 
costs that could only become reason-
able and viable in the presence of high 
volume demand for which no evidence, 
or substantial government subsidies, 
exist. "Solutions looking for problems 
to solve." 
I believe the European perception of 

American technical quality may be 
only partly factual. American quality 
is probably better than they perceive 
it to be (often viewed in hotels); and the 
high quality claimed by Europeans is 
sometimes more evident in the text of 
the voluminous regulatory standards 
than on the TV screens at home. 
Nevertheless, we do have plenty of 
room for improvement. Super-VHS and 
wide-screen videotapes are likely to 
force us to do something about it. 

Papers presented at the CATV por-
tion of the symposium were largely 
tutorial, providing historical back-
ground, explaining design techniques 
and philosophy, or analyzing trends. 
Not much original, creative work was 
presented. 

Perhaps the most impressive presenta-
tions came in the special Highlight 
Session entitled "The Cold Winds of 

Change." Panelists, including NCTA 
President Jim Mooney, WPIX Pres-
ident L.J. Pope, Group W TV President 
(and Chairman of Group W Satellite 
Communications) WE Baker, BBC's 
B. McCririck and others, generally 
agreed that whether the winds were 
cold or warm depends on your own 
point of view. Television is changing 
our lives. We know what Afghan rebels 
look like and how they live. We can 
share, almost at first hand, the trag-
edies of the people of Beirut, and the 
life and time of the Russian people as 
we never could before television. Poli-
tics, eating habits and lifestyles are 
changing everywhere as television sig-
nals relayed by satellite bring us all 
closer together. There is no hiding 
place for accidents like the Challenger 
or Chernobyl. 
The futures of TV broadcasting, 

cable and telecommunications are not 
writ in stone. Like living organisms, 
these industries must adapt to the 
changing environment or perish. Euro-
peans tend to look toward the merging 
of the transmission facilities of tele-
vision and telecommunications under 
government or joint "privatized" con-
trol, entirely dissociated from the pro-
gram supply. In America, on the other 
hand, television programming and trans-
mission are inseparably linked, under 
private control with limited govern-
ment supervision; while telecommu-
nications transmission operates under 
more intensely supervised private con-
trol, but in a common carrier mode with 
no responsibility for, or interest in, the 
content of the communications. 

Satellite and fiber optics are chang-
ing this situation. Footprints do not 
recognize national boundaries. Trans-
missions suppliers must necessarily 
assume responsibility for programs. 
Public constituencies are no longer 
satisfied with the limited program fare 
provided by governments and are 
demanding greater choice and variety. 
Will American telephone companies 
get into the programming business? 
Will American cable TV surrender 
duplex telecommunications to the talcos? 
Will VCR or DBS or a telco fiber service 
drop make both cable TV and 130-
channel "cable-ready" TV sets obso-
lete? 

Stay tuned. 

Reader Service Number 6 
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From this point, only one instrument 
can tell you so much about 
your bmadband LAN system. 

Whether for peak performance or 
trouble shooting, the Wavetek 
LAN 450D gives you a versatile, 
portable solution to verifying RF 
output levels of modem signals or 
the amount of loop loss. From vir-
tually any point on the system. 

In addition to signal level and 
loop loss measurement, the meter 
provides a means of testing Car-
rier-to-Noise, Hum, path loss and 
system frequency response, return 
loss, and tap isolation. 

Push-button direct access to 

frequencies, unparalleled accu-
racy, light weight and battery 
power allow you to check many 
drop locations fast. 

Point for point, there's no 
better way to check out your LAN 
system. 

Ask your LAN equipment 
supplier or installer about the new 
Wavetek LAN 450D Network Anal-
ysis Meter. Or contact Wavetek 
Indiana, Inc., 5808 Churchman, 
Beech Grove, IN 46107, 
317-788-5965. 

Reader Service Number 7 
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frontline 

Positive attitude 
key to service 
provider 

In this column last month I spent 
some time talking about the frustra-
tion level that customers can achieve 
when certain everyday common occur-
rences transcend their preconceived 
notions of the level of service they 
should be getting from a service pro-
vider to whom they pay a monthly fee. 
The thoughts and ideas I expressed 
therein are based on 20 years of 
experience in the customer service 
business. 
The vast majority of my customer 

service experience was not involved, 
however, with residential customers 
(as that term is used and meant in the 
cable television business) but with 
commercial and business customers 
instead. These customers were fre-
quently paying monthly bills of stag-
gering proportions. Indeed, it was not 
uncommon to have a customer (who 
was paying $20,000 or $30,000 a month) 
call the trouble line with the same 

By Wendell H. Bailey, NCTA, Vice 
President, Science and Technology 

attitude and concern as that customer 
of yours who is paying $10 or $15 a 
month. 

This fact leads to the issue I would 
like to talk about this month: the 
attitude displayed by the person who 
receives a call or deals with a customer, 
be it residential or commercial, on the 
phone. It's very easy (I hope) to see that 
a business customer who has taken the 
trouble to pick up the phone and call 
the service department of a telecommu-
nications service provider, such as 
AT&T or MCI, is in all likelihood not 
calling to say, "Gee, you guys do a 
great job, I've certainly enjoyed this 
month's worth of service and I am 
pleased to be sending in my check. 
Thanks a lot." 

Customers don't call to congratulate 
you, they only call when they're un-
happy with you. They're unhappy with 
you indirectly because of a breakdown 
in the service for which they are 
paying. The hardest thing I ever had 
to do in my time as a manager was to 
convince the people who answered the 
phones that even though they were 
under pressure to answer the phones 
promptly, collect a lot of data and keep 
a substantial record of every call in 
writing, and even though it may be 
half an hour past their lunch hour or 
an hour past quitting time and their 
car pool was honking outside, that the 
customers could detect whether or not 
the person had a smile on their face 
when they were talking to them on the 
phone. It's almost as if the customer 
could detect whether or not the person 
dealing with their problem was in a 
receptive mood to understand that the 
complainant had a problem and that 
the problem was serious to that cus-
tomer. 
I have never quite figured out how 

this smile, this attitude, communicates 
itself through a telephone line, but rest 
assured, it does. If you have anyone on 
your staff who answers the phone but 
cannot communicate an attitude of 
openness and interest and who is 
unwilling to try to generate a positive 
attitude which communicates itself 
through the telephone line you should 
talk to that person because, absent 
some direct view by the customer of a 
dispatcher or technician's face, the only 
thing most of our customers have to 

deal with in this situation is the voice 
and its quality over the phone line. 
The other attitude that seems to 

communicate itself in some unusual 
way to our customers is competence. 
Callers quickly get a feeling about 
whether the person they are talking to 
has an idea at all about what the 
customer is talking about or what the 
potential problem might be. I, just like 
you, I'm sure, have more than once 
hung up the phone after talking to a 
service department somewhere and 
said to myself, "I wonder if that person 
understood what I was talking about 
and what my problems are?" Like you, 
I usually just wait and see. If my 
problem gets handled correctly, I'm a 
bit amazed that the problem got handled 
even though the person I talked to 
didn't demonstrate any competence 
over the phone. I don't know about you, 
but I would be distressed to think that 
most of my customers were amazed 
that their troubles were actually fixed. 
Our customers should demand and 
should be given an expectation that 
when they call in, their troubles will 
be handled competently and cheerfully. 

While the articles and essays printed 
in this magazine by myself and others 
tend to concentrate on the basic busi-
ness of pay TV for the home subscriber, 
most if not all of the things we have 
discussed are of importance in the area 
of enhanced services for business. When 
the commercial customer is involved, 
the issues of reliability, response time, 
employee competence and improving 
technology are more relevant. 

It also goes without saying that the 
general level of technical understand-
ing of commercial customers is higher 
than that of the average residential 
customer. This means that non-specific 
responses to the question, "What's 
wrong?" or "When will it be fixed?" 
will not be tolerated by a business 
customer who has paid substantial 
sums for service. We should strive to 
offer the same level of service to all of 
our customers. 

In the next issue, I'll share a case 
study of the efforts of a cable system to 
get into the commercial business and 
the issues and actions they had to deal 
with. The way in which this company 
identifies and attacks the relevant 
areas is instructive for us all. 
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Finally, a powerful tool that eliminates remote control for your sales reps or CSRs and promotional assistance through 

inconvenience. preprinted bill stuffers*. 
Introducing the Pioneer SmartRemote'' — one remote that Teach your subscribers the art of elimination. For more infor-

can learn eight different functions of virtually any home enter- mation on the most affordable learning remote in the industry 
tainment system. call Pioneer today at 1-800-421-6450. 

So tell your subscribers to fastforward their Fisher VCR. 
Change the volume on a Sony television. And still operate all 
the features of Pioneer's BA-5000 addressable or BC-4000 series 
standard converters. 

But don't be intimidated by its power: The SmartRemote -
arrives individually packaged with its own instruction manual and 
a full bar code for accurate tracking. We'll even provide training 

PIONEER 
PIONEER COMMUNICATIONS OF AMERICA, INC. 

600 East Crescent Ave. • Upper Saddle River, NJ 07458 • (201) 327-6400 
Outside New Jersey (800) 421-6450 
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Fisher and Sony are registered trademarks of Fisher Corp., and Sony Corporation of America, respectively. *Minimum purchase quantity required. 



in perspective 

Super-VHS is the 
new standard 
High definition TV may or may not 

get here anytime soon. It may or may 
not represent a unique marketing oppor-
tunity for CATV. But extended defini-
tion TV will be commercially available 
this year and will confront the CATV 
and broadcasting industries—and the 
existing standard VCRs—almost iimnedi-
ately as a new standard of picture 
quality. 

Super-VHS, using a technique called 
high-band recording, is a quantum leap 
in VCR technology. Just how big a 
leap? Early tests indicate it will almost 
double the resolution obtainable from 
current VHS recorders, the best of 
which now deliver between 220 and 
240 horizontal lines. S-VHS will de-
liver 440. With resolution of that 
quality, S-VHS pictures will exceed 
even the quality of broadcast video, 
which runs something less than 350 
horizontal lines of resolution. In fact, 
S-VHS will deliver pictures on a par 
with one-inch tape, observers say. 

Super-V works by shifting the lumi-
nance information in a TV signal from 
3.4 to 4.4 MHz to 5.4 and 7.0 MHz. By 
moving the luminance components to 
the higher frequency, JVC, the origi-
nator of Super-V technology, was able 
to expand the bandwidth allocated to 
luminance information. In today's stan-

dard VCRs the luminance information 
occupies 1 MHz; in S-VHS the band-
width is 1.6 MHz. What that means is 
more picture detail and better reso-
lution. Sony has used a related tech-
nique to improve the quality of pictures 
on its Beta decks (Super Beta, Hi-band 
Beta and extended definition Beta. 
Some industry wags believe the ED 
Beta format will deliver pictures even 
better than S-VHS). 

Like conventional VCRs, S-VHS uses 
FM recording techniques and the same 
chrominance component recording tech-
nique. Audio recording remains un-
changed. S-VHS will, however, trans-
mit the chrominance (C) and lumi-
nance (Y) signals separately to spe-
cially adapted monitor/receivers, in-
stead of combining them in the normal 
NTSC composite signal. That has se-
veral advantages. Cross-talk, dot crawl 
and other intermodulation artifacts are 
avoided. 
What makes the new technology 

possible is a new type of videotape that 
is chemically similar to current VHS 
and Beta format tapes (cobalt-doped 
ferric oxide) but using smaller and 
more uniform magnetic particles that 
observers say pushes the outer enve-
lope of current ferric oxide technology. 
Because ferric oxide tape is used, 
current video record and playback 
heads will coexist with S-VHS—at 
least to a point. Normally formatted 
VHS tapes can be played on the S-VHS 
machines. But S-VHS formatted tapes 
cannot be played on older, standard 
VHS machines. 

Early reports indicate that S-VHS 
pictures will look better than standard 
VHS when played back on any avail-
able monitor/receiver. But they'll look 
even better on monitor/receivers that 
can take the Y/C component signal 
format. We understand that the actual 
Y/C interface used in component mon-
itors isn't expensive and that produc-
tion quantities of S-VHS machines will 
hit shelves in the United States some-
time between the fall and Christmas, 
possibly at initial retail prices of $1,300 
to $1,700 or so with a relatively rapid 
fall to a three-digit price. 
VCR giants JVC, Sharp, Matsu-

shita, Hitachi and Mitsubishi expect 
S-VHS to be the format of choice for 
most consumers in the future. What 

this all means is that the consumer 
electronics industry has once again 
upped the ante for the CATV and 
broadcast industries. 
The question now is how soon S-VHS 

achieves significant market penetra-
tion. Not long, we'd guess. VCRs, being 
mechanical, are replaced at a much 
higher rate than monitor/receivers. 
That should give S-VHS a big boost 
into the replacement market as prices 
begin to fall. 

Videophiles say S-VHS is the single 
biggest innovation in home video tech-
nology since the introduction of the 
VCR itself. We tend to think consumers 
are going to go crazy over extended 
definition TV. And we definitely think 
everybody who competes with S-VHS 
had better figure out quick how to 
compete with it. 
The industry's growing recognition 

that better signal quality has to be 
delivered into the home is a big step in 
the right direction. And we tend to 
agree with some industry engineering 
leaders who say high definition and 
extended definition TV offer a unique 
marketing position for cable TV. How-
ever, we don't dismiss the thought, 
advanced by other technical leading 
lights, that consumers haven't even 
seen a good NTSC signal yet, and that 
once they do, they may not be willing 
to pay for true HDTV. 
We think what they won't pay for, 

after they've seen S-VHS, is pictures 
run on cascades that are too long, with 
margins that are too low, on cable that 
has been spliced too often and hooked 
up to connectors that corrode. We don't 
think consumers will happily pay for 
pictures run on cascades that haven't 
been swept recently. We don't think 
they'll enjoy pictures run through am-
plifiers using the wrong pads or through 
eight-way taps when design specs only 
pass enough power for four drops. 
S-VHS and plant improvements offer 

cable TV a marketing opportunity in 
the near term and leaves options open 
for HDTV in the future, should it 
develop quickly. 
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Cablecon Cable-in-Conduit (CIC) 
provides you with flexibility when 
installing trunk, feeder, or drop 
cables in underground CATV 
applications. 

CIC is a low-cost method 
of protecting coaxial cables 
and can be universally 
used in trench, vibratory 
plow, and street cut applications. 

Cablecon's polyethylene 
conduit is formed by continually 
extruding it as a pipe over the 
cable assembly ... permitting it to be 
manufactured to almost any desired 
length. Crush resistant, yet flexible, it is 
much easier to handle than PVC 
during installation ... greatly 

.1 

I" with 
500 jacketed, 
flooded coax. 

3/4" with 
RG service wire 

lie with 
750 jacketed, 
flooded coax. 

""" "woo 1.'0.. 

Nei \III 

reducing installation time and overall 
labor costs. 

Why direct-bury 
coax when you have 
Cablecon's added 

wAk, 

... .. ' Iiiititt 
tut “titimenr, I e" 

mi,t,10! 

benefit of long-
term protection, plus 
a lifetime "hole-in-the-
ground" for future upgrading? 

For complete information 
on CIC, drop-in-conduit, empty duct 
with pull-string pre-installed, or 
prelubricated conduit, contact Integral 
Corporation or Channell. Direct sales 
representatives and distribution 
facilities are located throughout North 
America. 
• Dallas • Baltimore 
• Tampa • Los Angeles 
• Toronto 

eJ16 Integral 
IF Corporation 

1424 Barry Avenue, Dallas, TX 75223 
(214) 826-0590*(800) 527-2168 Except TX 
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return path 

C-band or 
Ku-band? 
South Florida cable operators have 

expressed concern with Ku-band rain 
fade based on preliminary experience. 
Florida's climate is severe enough al-
though not unique in the United States. 
Figure 1 on page 26 of the June issue 
of CED illustrates that Florida has up 
to 100 lightning days a year. When we 
have lightning, it rains. It is not 
uncommon to have average rain rates 
of six to 10 inches per hour during short 
but severe thunderstorms. During the 
rainy season these storms form every 
afternoon like clockwork. 

Past long-term experience with AML 
links in the state shows that rain fades 
continue to be a major problem that 
negatively impacts customer relations. 
Many systems in the state are backing 
up AML links with supertrunks. Short-
term experience with Ku satellite links 
have produced outages in excess of 15 
minutes on a 5-meter dish and we still 
are not into the rainy season. 
The Florida SCTE Chapter, with the 

support of the state system operators 
and HBO, are in the process of instru-
mentating three to five Ku-band re-
ceive sites. We will be able to measure 
instantaneous rain rates and signal 
fade as a function of time during the 
upcoming rainy season and possibly 
on through the balance of the year. The 
data collected will be analyzed and 
presented in a report or series of reports 
with the expectation of being able to 
quantify the reliability of Ku-band. 
Any system or organization in other 

areas of the country that would be 
interested in participation in the study 
would be most welcome and can contact 
me at the following address: J. Richard 
Kim, Florida SCTE Chapter, P.O. Box 
7835, Sarasota, Fla., 34278, (813) 924-
8541. 

J. Richard Kimn 
Florida SCTE Chapter 

After reading the article entitled 
"C-band or Ku-band: Which is better 
for cable?" in the June 1987 issue, I 
have the following comments: 

Both articles were written by respec-
tive proponents of the two technologies, 

C-band and Ku-band. Each of them 
have substantial vested interests in 
furthering the acceptance of their sat-
ellite frequency choice. For this reason, 
their individual comments must be 
considered accordingly. 
I would like to see articles on this 

subject written by impartial experts 
on satellite technology 
I also have the following requests: 
A cost comparison between Ku-band 

and C-band equipment, uplinks, both 
fixed and transportable; cost compari-
sons of satellite space segment, Ku-
band and C-band; and manufacturers 
of Ku-band and C-band uplink and 
downlink facilities. 

John Palker 
Pittsburgh 

Numbers 

I write this letter apropos Archer 
Taylor's column in the July issue of 
CED magazine (pg. 8) . 
I am given to understand that the 

reason that 51.5 ohms was a standard 
impedence for "hard line" rigid air 
dielectric coaxial line is that it used 
standard copper tubing or pipe sizes for 
both inner and outer, while 50-ohm 
line required fabrication of special 
diameter tubing for the inner con-
ductor. Our test equipment collection 
still includes several "bullets" for 
interconnecting 50 and 51.5 line in 
3%, 1% and perhaps % line sizes. 
When transmission line for high 

power and low loss applications began 
to be predominately Heliax or other 
continuously fabricated line, the cost 
difference disappeared. 
I recall several years ago repairing 

a section of 1% 51.5-ohm line in an 
AM directional plant. The line had 
been bent when a farmer mowing the 
field ran his tractor into the transmis-
sion line trough, mounted on posts 
about two feet off the ground. The AM 
plant in question was designed by one 
Archer 'Paylor. 

Benjamin Dawson III 
Consulting electrical engineer 

I too am interested in origins of 
standards. Too many of them have been 
explained to me as "that's the way 

we've always done it." 
There is a very easy explanation for 

51.5 ohm transmission line. When rigid 
transmission line became necessary in 
the late 1940s for early TV and FM 
transmitters, RCA and other manufac-
turers used off-the-shelf copper tubing 
for coaxial transmission line. The com-
bination of standard sizes for inner and 
outer happened to be 51.5 ohms. 
Once there was sufficient demand for 

rigid transmission line to justify the 
tooling costs the inner tube was changed 
to a special size for 50 ohm line. 
At 1% inches the difference between 

51.5 ohm and 50 ohm rigid coax is 
slight and a lot of older installations 
use the two interchangeably. At larger 
coax sizes (31/e inches and up) you need 
a special inner connector, "bullet," or 
a filler piece, "whiskey cup," to transi-
tion from one size to another. 

There was no reason to develop rigid 
transmission line until TV and FM. 
Most AM transmitters until recently 
used either open wire balanced trans-
mission line, open wire "coax" made 
up with an inner wire and four outer 
wires, or fed the antenna directly from 
the transmitter. Modern transmitters 
and directional arrays are less tolerant 
of impedence variations, variable losses 
in transmission line and have stricter 
radiation standards which has resulted 
in most of the open wire being replaced 
with coax. 

Bill Ruck, NCE 
Engineering Manager 
KFOG, San Francisco 
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Micro-Beamm 
The Cable Expansion 

Problem Solver 
Innovation in Cost-Effective CARS-Band Microwave Technology 

Turn your cable expansion 
goals into a working reality 
with MICRO-BEAM", the 
Channel Master® CARS-
band microwave relay 
system designed for 
cost-efficiency and 
flexibility...two im-
portant bottom line 
considerations in any 
cable expansion plan. 

Both of our 1 and 5 watt systems 
offer you more for your investment. 
With MICRO-BEAM" there are no 
"hidden costs" for the equipment 
or services you need to make your 
system operational. Our standard 
system package includes feasibility 
studies, equipment installation, 
on-site service, warranties and 
much more, all at no extra charge. 
And because MICRO-BEAM" is 
basically option free, the system 
you order is in stock, giving you 
the fastest lead time of any 
microwave product on the market. 

In addition, our new microwave 
repeater and microwave multiplier 
offer extra versatility and cost-
savings to your MICRO-BEAM" 
system by consolidating transmitter and 
receiver equipment, as well as allowing 
you to add microwave paths as needed 
without utilizing expensive and often 
excessive, tube type equipment. 

Standard Equipment & Services 

0450 MHz Transmitter 

•300-450 MHz Microwave Receiver 

•LNA/Image Rejection 
Fliter/AGC 

•Mounts, Waveguides, 
Connectors 

'Feasibility Study 

•Installation of MICRO-BEAM— 
Electronics 

•F.C.C. Application Assistance 

•Alignment of Microwave Paths 

• I -Year Warranty on Parts & 
On-Site Service 

•24 Hour, 7-days a week, 
Technical and Warranty Service 
(In Continental U.S. Only) 

That's why small cable operators, as 
well as some of the top MSO's like 
United Cable, Centel Cable, Cable 
Entertainment, Sonic Communications 
and Telescripts, use MICRO-BEAM" 

as an alternative to the more expen-
sive systems on the market today. 
They know that a MICRO-BEAM" 
CARS-band system will put their 
money to work profitably. 

Eliminates Additional Headends 

MICRO-BEAM" reaches isolated sub-
scriber pockets and spans natural 
barriers without additional remote head-

ends, adapting to your entire 
service including audio, video, 
data and addressability signals 
and commercial insertion capa-
bilities. MICRO-BEAM" also 
saves you that $500 per-
channel descrambling cost by 
allowing you to descramble 
each channel at the main head-
end. In fact, MICRO-BEAM" is 
so compact, it allows you to 
transmit from a weatherproof 
unit that mounts behind the 
antenna. It can even be mount-
ed on water towers, and can 
be placed anywhere in your 
systern, not just at the headenc1! 

Two New Microwave Products 
Channel Master® has added a new 
microwave repeater and microwave 
multiplier to its line of CATV equipment 
products for even greater CARS—band 

system expansion. 

The new Repeater, available in 1 
and 5 watts, is a low noise amplifier 
designed to consolidate transmitter 
and receiver functions, allowing 
microwave links to be cascaded or 
hopped without down-converting 
and then up-converting the signal. 

The new Multiplier allows the 
systematic addition of microwave 
paths to a single transmitter loca-
tion without utilizing tube type 
equipment. Also available in 1 or 5 
watts, the new multiplier is design-
ed with adequate gain to allow full 
output power over a wide range of 
input power, allowing microwave 
paths to be added as needed. 

Versatility In Signal Delivery 
36-Channel 300 MHz System 
I-Watt:Transmits a fully loaded sig-
nal up to 9 miles in four directions. 
5-Watt: Transmits a fully loaded sig-
nal up to IS miles in four directions. 

Sample Applications: 

60-Channel 450 MHz System 

1-Watt 
four 

4,, Direceonr. 
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5-Watt 
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àOne Direction h g One Direction 
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Contact us today and let our staff of 
qualified specialists show you how flex-
ible and cost-efficient your cable system 
expansion can be, now and in the future 
with MICRO-BEAM". 

Contact: Jim Crownover 

M171assel Mate 
Division of Avnet, Inc. 
Industrial Park Drive, Smithfield, N.C. 27577 
(919) 934-9711 
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Noise figure and 
its application 
This month we investigate the sub-

ject of noise figure as it relates to the 
headend, and examine how it affects 
the signal's noise performance. We also 
identify a simple step we can take to 
improve this performance; thus taking 
another step toward improving our 
signal in comparison with the competi-
tion. 

The noise figure of a device is a 
measure of how much noise the device 
effectively adds to a signal passing 
through that device. In a perfect or 
noise-free amplifier for example, the 
signal-to-noise ratio at the output of 
an amplifier would be exactly equiv-

By Chris Bowick, Engineering Dept. 
Manager, Scientific-Atlanta 
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Standby and Inverter Power Supplies 

I GH 

Reader Service Number 11 

Model PS-INV-30/60 
Inverter Power Supply. 

Model shown: PS-SB30/60 Standby Power Supply (2 Battery). 
Other models available: 
S-SB30/60 (4 Batteries) with optional Auxiliary Battery Pack 
odel PS-ABP). 

Please see us at the Eastern Show, Booth #301 
RMS ELECTRONICS, INC. 
511 ANTIN P X, N.Y., 10462- CALL COLLECT: (212) 892-1000 (New York State Only) 

12 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands) 

20 Communications Engineering and Design August 1987 



FROM THE HEADEND 

This month we investigate the 
subject of noise figure as it 
relates to the headend. 

aient to the signal-to-noise ratio at the 
input to the amplifier. In the real world 
however, all amplifiers will add some 
amount of internally generated noise 
to the signal. As a result, the signal-to-
noise ratio at the output of a practical 
amplifier will always be lower or worse 
than the input signal-to-noise ratio. 

In a CATV headend, there are se-
veral areas where the noise figure of a 
device, or chain of devices, can drasti-
cally affect the signal-to-noise per-
formance of the headend. The most 
notable of these areas of course is the 
LNA/LNB, which, by its very nature 
is intended to have a very low noise 
figure since it helps to set the C/N for 
satellite delivered programming. The 
LNB, the satellite receiver, and their 
interface cable are the subject of a 
future column. Another interface, which 
has become increasingly important in 
light of the recent A/B switch ruling 
by the FCC, is the equivalent interface 
for off-air broadcast applications: the 
signal processor or strip amplifier. 

Figure 1 shows two possible methods 
for distribution of an off-air signal via 
a signal processor and the impact that 
each of these scenarios will have on the 
overall S/N quality at the output of the 
headend. 

In both cases, the signal processor is 
located 400 feet from the off-air an-
tenna. In Figure lA however, the 
output of the antenna is fed directly 
into 400 feet of coaxial cable having a 
loss of 8 dB at the channel of interest. 
The signal processor, having a noise 
figure of 9 dB, combines with the loss 
of the cable, using the formula shown, 
to give an overall equivalent noise 
figure of 17 dB for the chain. 

In Figure 1B, a preamp having a 
gain of 20 dB and a noise figure of 4 
dB, is inserted at the output of the 
antenna and before the long run of 
coax. In this case, we see that the 
combined noise figure for the chain, 
which now consists of the preamp, coax 
and signal processor, is only 4.8 dB. 
This is only 0.8 dB worse than the 
preamp itself. In other words, placing 
the preamp with its high gain and low 
noise figure prior to the long run of 
coax has improved the noise figure, and 
ultimately the signal-to-noise ratio of 
the headend by over 12 dB. Of course, 
this argument assumes that the input 

signal level to the preamp has been 
measured to be sufficiently low so as 
not to overload either the preamp or 
the signal processor. 

There are those who argue that it is 
the distribution plant, not the headend, 

that determines the ultimate signal-to-
noise performance at the subscriber's 
drop. While this is true to an extent, it 
certainly doesn't mean that the hea-
dend should degrade system per-
formance any more than necessary 

,.Looking intothe1000series., 

IS LIKE LOOKING INTO 

THE FUTURE! 
WITH THE LINDSAY 1000 SERIES TRUNK. YOU CAN START WITH AN 

OPEN RETURN SYSTEM & MULTIPLEX WHEN YOUR SUBSCRIBER BASE HAS 
EXPANDED, BY SIMPLY ADDING MODULES. BY MULTIPLEXING, THE 
LINDSAY 1000 SERIES CAN ACCOMMODATE UP TO 400 CONTINUOUSLY 
TRANSMITTING HOME TERMINAL UNITS, PER BRIDGER STATION. THE SYSTEM 
ALSO FEATURES FAILSAFE FORWARD & REVERSE STATION BYPASS, POWER 
DOUBLING & FEED FORWARD, AS WELL AS DIAGNOSTIC CAPABILITIES. 

SPECIALTY PRODUCTS 
LIMITED 

50 MARY ST W 
LINDSAY, ONTARIO 
CANADA K9V 4S7 
TEL 705-324-2196 

Reader Service Number 12 

CAL: TELEWIRE SUPPLY 415-939-9243 
COL: ADVANCED COMM. 303-596-4464 
FL: TELEWIRE SUPPLY 800-237-8203 
NY: TELEWIRE SUPPLY 800-645-9510 
OH: THE HEAD END 614-766-0874 
PA: TONER CABLE EQUIP 215-675-2053 
TX TELEWIRE SUPPLY 800-527-1646 
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Construction survey of the 
western states 

CED's final regional construction survey for 1987 is 65 
percent complete and shows some surprising results. Activity 
in the western region seems to be as busy as the northeast. 
The western region includes the states of Arizona, Cali-
fornia, Colorado, Idaho, Iowa, Minnesota, Montana, Ne-
braska, Nevada, New Mexico, North Dakota, Oregon, South 
Dakota, Utah, Washington and Wyoming. The figures are 
based on the 1,037 cable systems surveyed by in-house staff, 
using questionnaires and follow-up telephone interviews. 

Total figures for the year, based on a 79 percent return of 
approximately 6000 cable systems show that each region is 
basically equal in percentages of construction and addres-
sability plans. Overall, statistics for the entire United States 
remain the same with 32 percent of the cable systems putting 

up new plant, 18 percent planning rebuilds of existing plant 
and 16 percent expanding their channel capacity within the 
year. Addressability and PPV plans are a little slower, with 
21 percent of the systems currently addressable and 7 percent 
planning on going addressable in the future. Only 7 percent 
of the cable systems surveyed said they offered PPV, with 
an additional 14 percent planning PPV in 1987 and 1988. 
As a reminder when looking over the western region 

results, the data on construction activity is based on a 
"number of systems in a range" basis. Therefore, when 
looking at the number of systems planning rebuilds in the 0 
to 20 mile range, it is important to remember this is an 
estimate, and many of these estimates are on the low end of 
the scale. 

CONSTRUCTION ACTIVITY Additional systems to offer 
PPV in 1988 = 51 

SUMMARY: 

Miles Newbuild 
aerial 

0-20 130 
21-50 19 
51-100 5 
100 + 5 

Miles Rebuild 
aerial 

0-20 62 
21-50 22 
51-100 13 
100 + 18 

Channel Upgrades 
# of systems = 91 
10-34 channels = 29 
35-37 channels = 20 
40-47 channels = 7 
50-56 channels = 11 
60-80 channels = 0 

Newbuild 
underground 

117 
20 
4 
7 

Rebuild 
underground 

57 
11 
6 
10 

Currently addressable systems 
# of systems = 178 
# of subs = 1,175,360 

Systems going addressable in 1987 
# of systems = 35 
Anticipated new subs = 156,741 

Pay-per-view 
# of systems now offering PPV = 70 
Additional systems to offer 
PPV in 1987 = 25 

Arizona: 

Miles Newbuild 
aerial 

0-20 7 
21-50 2 
51-100 1 
100 + 0 

Miles Rebuild 
aerial 

0-20 1 
21-50 4 
51-100 2 
100 + 0 

Channel Upgrades 
# of systems = 5 
10-34 channels = 2 
35-37 channels = 1 
40-47 channels = 1 
50-56 channels = 0 
60-80 channels = 0 

Newbuild 
underground 

5 
4 
0 
0 

Rebuild 
underground 

7 
0 
1 
0 

Currently addressable systems 
# of systems = 6 
# of subs = 42,069 

Systems going addressable in 1987 
# of systems = 4 
Anticipated new subs = 19,548 

Pay-per-view 
# of systems now offering PPV = 4 
Additional systems to offer 
PPV in 1987 = 1 

Source: Cablefile Research, International Thomson Communications Inc. 

Additional systems to offer 
PPV in 1988 = 1 

California: 

Miles Newbuild 
aerial 

0-20 44 
21-50 3 
51-100 1 
100 + 1 

Miles Rebuild 
aerial 

0-20 14 
21-50 6 
51-100 3 
100 + 11 

Channel Upgrades 
# of systems = 19 
10-34 channels = 5 
35-37 channels = 3 
40-47 channels = 3 
50-56 channels = 5 
60-80 channels = 0 

Newbuild 
underground 

39 
5 
2 
3 

Rebuild 
underground 

16 
5 
2 
7 

Currently addressable systems 
# of systems = 65 
# of subs = 638,216 

Systems going addressable in 1987 
# of systems = 10 
Anticipated new subs = 67,898 

Pay-per-view 
# of systems now offering PPV = 39 
Additional systems to offer 
PPV in 1987 = 7 
Additional systems to offer 
PPV in 1988 = 20 
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No other switcher stacks up 
to the Panasonic e VCS-1. 

If you thought all switchers were 
created alike you owe it to yourself 
and to your subscribers to compare 
any other switcher to the new VCS-1 
from Panasonic. 
Compare functions. If recording a 

pay channel while watching a basic 
channel is important to your sub-
scribers, you should know that not all 
switchers can do it. The VCS-1 can. 
In fact, it lets your subscribers re-
cord any CATV channel while they 
watch any one of four video sources. 
Like a second VCR, video games, 
even a video camera. 
Compare picture quality. Don't be 

surprised to find that every device 

will have a negative effect on the 
picture. On the other hand, the 
VCS-1 meets your high standards of 
quality with zero insertion loss and 
isolation of 65dB. 
The VCS-1 is completely com-

patible with stereo signals and all 
non-addressable and one-way-
addressable systems. What's more, 
it will also deliver your addressable 
signals, even when its power is 
turned off. 
The VCS-1 also stacks up nicely 

with all other CATV components 
because its controls and indicators 
are located on the front panel. And 
they're soft-touch control. So you 

don't have to push the switcher off 
the shelf to activate the buttons. 
The VCS-1. It represents the 

difference between a standard 
switcher and a Panasonic switcher. 

For more information, contact: 
Panasonic Industrial Company, 
Video Communications Division, 
One Panasonic Way, Secaucus, 
NJ 07094. Or call: 

East Coast: (201) 392-4109 
West Coast: (415) 672-2592 

Panasonic 
Industrial Company 
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CONSTRUCTION SURVEY 

V V 

E-Z TRENCH 
OUR NAME 
SAYS IT ALL 

J-1000 
cuts: 1-2" wide/7" deep 

Can it pay for its self in only one day?! 
E-Z Trench makes trenching a very 
quick and easy one man operation, 
while saving valuable time and money. 
Cuts approximately 100 feet in five 
minutes. Giving the most professional 
look possible with virtually no damage 
to the turf. Its rugged construction and 
dual belt drive produces long and 
dependable service, with a very small 
investment. 

J-2000 
cuts: 23/4 " wide/8" - 13,/2" deep 

Shouldn't you consider an E-Z Trench? 

Call for: Nearest Distributor or order direct. 

E-Z TRENCH 
Rt. 3 Box 78-B 

Loris, S.C. 29569 
808-756-6444 

v v v 

Colorado: 

Miles Newbuild 
aerial 

0-20 9 
21-50 2 
51-100 0 
100 + 1 

Miles Rebuild 
aerial 

0-20 3 
21-50 2 
51-100 0 
100 + 0 

Channel Upgrades 
# of systems = 7 
10-34 channels = 2 
35-37 channels = 1 
40-47 channels = 
50-56 channels = 1 
60-80 channels = 

Newbuild 
underground 

8 
2 
o 
o 

Rebuild 
underground 

4 
1 
O 
O 

Currently addressable systems 
# of systems = 22 
# of subs = 105,608 

Systems going addressable in 1987 
# of systems = 6 
Anticipated new subs = 16,500 

Pay-per-view 
# of systems now offering PPV = 4 
Additional systems to offer 
PPV in 1987 = 5 
Additional systems to offer 
PPV in 1988 = 7 

Idaho: 

Miles Newbuild 
aerial 

0-20 5 
21-50 1 
51-100 0 
100 + 0 

Miles Rebuild 
aerial 

0-20 5 
21-50 1 
51-100 0 
100 + 1 

Newbuild 
underground 

2 
O 
O 
o 

Rebuild 
underground 

O O 

o 

Channel Upgrades 
# of systems = 3 
10-34 channels = 
35-37 channels = 2 
40-47 channels = 
50-56 channels = 
60-80 channels = 

Currently addressable systems 
# of systems = 5 
# of subs = 810 

Systems going addressable in 1987 
# of systems = 1 
Anticipated new subs = 4,500 

Pay-per-view 
# of systems now offering PPV = 
Additional systems to offer 
PPV in 1987 = 1 
Additional systems to offer 
PPV in 1988 = 1 

Iowa: 

Miles Newbuild 
aerial 

0-20 5 
21-50 0 
51-100 0 
100 + 0 

Miles Rebuild 
aerial 

0-20 2 
21-50 0 
51-100 2 
100 + 1 

Channel Upgrades 
# of systems = 4 
10-34 channels = 1 
35-37 channels = 1 
40-47 channels = 
50-56 channels = 1 
60-80 channels = 

Newbuild 
underground 

6 
o 
O 
o 

Rebuild 
underground 

3 
2 
O 
O 

Currently addressable systems 
# of systems = 4 
# of subs = 1,332 

Systems going addressable in 1987 
# of systems = 1 
Anticipated new subs = 3,295 

Reader Service Number 14 
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We won't walk away 
'til it's turned on, and you're satisfied. 

Cable Services can do 
your entire construction 
job, including design and 
field engineering. But 
our responsibility doesn't 
end there. We're also a 
full-line supplier of 
everything from the 
head-end to the drop 
materials. If you need 
service, we have a 

Cable Services Company lnc. 

complete repair facility. 
And, if you need 
something overnight ,we'll 
get it to you. All of this 
means fewer headaches 
for you. 
We do the whole job. 

And we guarantee all 
of it. 
Call TOLL FREE: 800-233-8452 
(In PA:) 800-332-8545 

2113 Marydale Ave., Williamsport, PA 17701 *717/323-8518 
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CONSTRUCTION SURVEY 

Pay-per-view 10-34 channels --- 4 21-50 0 0 
# of systems now offering PPV = 1 35-37 channels = 2 51-100 0 0 
Additional systems to offer 40-47 channels = 0 100 + 0 0 
PPV in 1987 -= 1 50-56 channels = 2 
Additional systems to offer 60-80 channels = 1 Miles Rebuild Rebuild 
PPV in 1988 = 1 aerial underground 

Currently addressable systems 0-20 0 1 
# of systems = 16 21-50 1 0 Minnesota: # of subs = 23,483 51-100 0 0 

100 + 0 0 
Newbuild Newbuild Systems going addressable in 1987 

Miles aerial underground # of systems = 2 
0-20 7 7 
21-50 5 3 

Anticipated new subs = 13,200 Channel Upgrades 
# of systems = 2 51-100 0 0 Pay-per-view 10-34 channels = 1 

100 + 0 1 # of systems now offering PPV = 8 35-37 channels = 0 
Additional systems to offer 40-47 channels = 0 

Miles Rebuild Rebuild PPV in 1987 = 2 50-56 channels = 0 
aerial underground Additional systems to offer 60-80 channels = 0 

0-20 6 3 PPV in 1988 = 4 
21-50 1 1 Currently addressable systems 
51-100 1 2 Montana: # of systems = 6 
100 + 2 0 # of subs = 3,281 

Newbuild Newbuild 
Channel Upgrades Miles aerial underground Systems going addressable in 1987 
# of systems = 10 0-20 0 0 # of systems = 0 

Model No. 
1220 

goer 

Reel Buck 
Collapsible for easy storage. Use on ground, truck, or 
warehouse. Handles strand or cable — reel diameters 
to 54" (.750 trunk cable). 

Coring/Stripping Tool 
Exclusive "Corstrip" features: 
• adjustable center conductor stop 
• tapered stripping blade creates smooth, clean 
chamfer to outer conductor ends. No burrs or sharp 
edges: clamp nuts slide on easily 
• for use with Dielectric, MC', and Cableflex, in all 

cable sizes 

Cable Tools 
A constantly expanding selection 
designed for cable system maintenance 
and construction. 

• Aerial construction 
• Underground construction 
• Rebuilds 
• Splicing 
• Installations 

Available from your nearest Lemco 
distributor. Call or write for a complete 
catalog. 

Lemco Tool Corporation 

R.D. 2, Box 330A 
Cogan Station, PA 17728 
In PA: 717-494-0620 

Outside PA: 1-800-233-8713 

All products American-made 

Model No. 

6354P 

, 
Trailers 
7 models available, with choice of 3 hitch types. 
Standard equipment includes leaf springs, light group, 
safety chains, license plate bracket, reflectors. Up to 
4-reel capacity, or designed to your specs. 

Model No. 

XA-85 

Quick-Change Adapter 

Put this on your V." or larger drill chuck and go from 
one Corstrip tool diameter to another — in seconds. 

Model No. 
T-254 

Cable Caddies 

...can be carried to walk off cable, or stationary for 
cable pull-out. 3 models available to handle all size 
drop cable reels. 
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L à . A a - 

1951, when 
TV stations were low in power 

and antennas not very efficient? Milton 
Jerrold Shapp, the founder of Jerrold 
didn't realize he was helping to create a 
new indu.stiy when he developed an 
amplifier that Bob Tarlton needed for 
his Lansford, PA community antenna 
system. 

Cable was new but it grew rapidly 
And Jerrold grew with i4 developing 
improved amplifiers, channel equip-
men4 and-numerous innovations that 
increased revenue potentials for opera-
ton and established Jerrold as the lead-
ing supplier in the industry 

if—A.401e V" in- — --

1 

37111»,Oreer r - eMeril 0 00011.1 3.11X 330 

Remember when 20, 12-even 5 channels were your maximum potential? 
Now... 

Rebuilding? 
Save Money 

With JERROID 
Expand the bandwidth of your system - and your revenue-producing 

channel potential - simply by dropping in Jerrold STARLINE® SJ-330 modules. 
This quick and easy upgrade to 330 MHz can help you maximize your revenues 
and requires: 

• No respacing of trunk amplifiers 
• No major equipment costs 
• No prolonged construction 

Regardless of the make or vintage amplifiers now in your system, Jerrold 
can show you how to rebuild economically. If you have STARLINE 20 equip-
ment, you'll realize the biggest savings with Jerrold STARLINE Si-330 drop-ins. 
Other amplifiers can be replaced easily and economically by a complete 
STARLINE SJ-330 station. Detailed information on what you will need and 
what savings you can achieve is contained in a new Jerrold STARLINE 20 SJ 
Series brochure - yours for the asking. 

And Jerrold has other possibilities for you too. For longer cascades and 
greater channel capacity, there's Jerrold STARLINE X feedforward and power 
doubling amplifiers. Whatever your specific needs, there's a reliable, low-cost 
Jerrold product to satisfy them. 

Send for the Jerrold STARLINE 20 Si Series brochure, today. Call or write 
Jerrold Division, General Instrument Corporation, 2200 Byberry Road, 
Hatboro, PA 19040. (215) 674-4800. 

JERROLD 
You know we'll be there. 

GENERAL 
INSTRUMENT 

General Instrument 1986 
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CONSTRUCTION SURVEY 

Anticipated new subs = N/A 

Pay-per-view 
# of systems now offering PPV = 1 
Additional systems to offer 
PPV in 1987 = 
Additional systems to offer 

PPV in 1988 = 

Nebraska: 

Newbuild 
Miles aerial 

0-20 

Newbuild 
underground 

3 

METAL 
CLIPS 

are#1 

ji 
SAXXON T\I gives you 
• 500% more longevity 

• Hardened nail 

• Positive grip with the 
special relief gripper 

• Three sizes to fit AG 59, 
AG 6 or Quad cables. 

• Available unpainted, 
in black or off-white 

SAVE A 
$50.00 
SERVICE 
CALL WITH 
EACH 
SAXXON 
CLIP 
INSTALLED 

IN SAVINGS 

SACHS 
COMMUNICATIONS INC. 

30 WEST SERVICE ROAD 
CHAMPLAIN N Y 12919-9703 

NOW 
TRIPLED 

PRODUCTION 
BY DEMAND 

DISTRIBUTED THROUGH 

ANDUIR 
COMMUNICATIONS 

THE DROP SHOP LTD. INC. 

E.M. ELECTRONICS INC. 

JERRY CONN ASSOCIATES INC. 

Call your nearest distributor or call us direct for free samples 
1-800-361-3685 

21-50 0 
51-100 0 
100 + 0 

1 
O 
O 

Miles Rebuild Rebuild 
aerial underground 

0-20 2 0 
21-50 0 0 
51-100 
100 + 1 0 

Channel Upgrades 
# of systems = 2 
10-34 channels = 1 
35-37 channels = 
40-47 channels = 
50-56 channels = 
60-80 channels = 

Currently addressable systems 
# of systems = 3 
# of subs = 17,582 

Systems going addressable in 1987 
# of systems = 
Anticipated new subs = N/A 

Pay-per-view 
# of systems now offering PPV = 1 
Additional systems to offer 
PPV in 1987 = 1 
Additional systems to offer 
PPV in 1988 = 2 

Nevada: 

Miles Newbuild 
aerial 

0-20 4 
21-50 0 
51-100 0 
100 + 0 

Miles Rebuild 
aerial 

0-20 0 
21-50 2 
51-100 0 
100 + 0 

Channel Upgrades 
# of systems = 3 
10-34 channels = 
35-37 channels = 
40-47 channels = 1 
50-56 channels = 1 
60-80 channels = 

Newbuild 
underground 

3 
2 
O 
O 

Rebuild 
underground 

3 
o 
o 
O 
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Construction marketplace 

Dedicated to Quality and Performance 

e 
r°Nsittu0' ,s 

Emewlead1972 

ROGER KENNEDY/President 
Kennedy Cable 
Construction, Inc. 
P.O. Box 760 
Reidsville, GA 30453 
(912) 557-4751 

YOUR 
PROFESSIONAL 
CONTRACTOR 

Reader Service Number 19 

White S 'andi 
CABLE COMPANY 

CABLE ASSEMBLIES 

P.O. Box 4181 
3780 S. 4th Ave., No. 2D 
Yuma, Arizona 85365 

KATHY HARMON 
Secretary Treasurer 

602 726-4908 

Reader Service Number 40 

CO-
TOM GIRA RD 
President 

MAI Communications, Inc. 
MAI CATV, Inc. 
141 Shreve Avenue 
Barrington, NJ 08007 

(609) 547-1600 
(800) MAI-CATV 

• Aerial & Underground 
Construction 

• Strand Mapping Design 
Make-Ready 

• Converter Repair 

Reader Service Number 41 

RITE COMMUNICATIONS COMPANY 

ALVIN K. WRIGHT 
CHAIRMAN OF THE BOARD 

1008 Main St. West 
P.O. Box 430 
Valdese, North Carolina 28600-2814 704/874-4202 

Staple Gun Tackers • Stapling Machines • Staples 
Glue Guns • Rivet Tools e Glues • Rivets 

271 MAYH1LL STREET 

SADDLE BROOK. N.J. 07662 
(201) 843-6900 

Reader Service Number 43 

Aerial & Underground Construction 
Installations 

(2)BARKER CATV CONSTRUCTION, INC 1 
• * 817 295-0454 * 

JIM BARKER 145 N. Wilson 
President Burleson, Texas 76028 

Reader Service Number 44 

Harold Bighorn 
President 

Cable Construction, Inc. 
Complete CATV Construction 

(904) 932-6869 

"Specializes 
in Rebuilds" 

P.O. Box 903 
Gulf Breeze, FL 32561 

Reader Service Number 45 

(\_....,_ CONTRAC 

CABLE TV 
IN 

CONTRACT INSTALLERS, INC. 

UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial Underground - Pre wire 
APARTMENT INSTALLATIONS 

Post wire Pre-wire - Commercial Building 
Tap Audits 

Install or Remove Traps andlor Converters 

Drop change over tor System Rebulds 

LENNY FISCHER P.O. Box 1564 
(414)582-7087 Appleton, Wisconsin 54913-1564 

Reader Service Number 42 Reader Service Number 46 
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CONSTRUCTION SURVEY 

Currently addressable systems Miles Rebuild Rebuild Pay-per-view 
# of systems = 3 aerial underground # of systems now offering PPV = 2 
# of subs = 75,002 0-20 4 1 Additional systems to offer 

21-50 1 1 PPV in 1987 = 1 
Systems going addressable in 1987 51-100 1 0 Additional systems to offer 
# of systems = 0 100 + 0 0 PPV in 1988 = 1 
Anticipated new subs = N/A 

Pay-per-view 
# of systems now offering PPV = 1 Channel Upgrades North Dakota: 

Additional systems to offer # of systems = 4 

PPV in 1987 = 0 10-34 channels = 0 

Additional systems to offer 35-37 channels = 2 Miles Newbuild Newbuild 

PPV in 1988 = 0 40-47 channels = 2 aerial underground 
50-56 channels = 0 0-20 2 2 
60-80 channels = 0 21-50 0 0 

New Mexico: 51-100 0 0 
100 + 0 0 

Currently addressable systems 
# of systems = 7 

Miles Newbuild Newbuild # of subs = 14,244 Miles Rebuild Rebuild 
aerial underground aerial underground 

0-20 9 5 0-20 1 1 
21-50 0 0 Systems going addressable in 1987 21-50 0 1 
51-100 1 0 # of systems = 0 51-100 1 0 
100 + 0 0 Anticipated new subs = N/A 100 + 0 0 

GLi cable prep IBEN HUGHES COMMUNICATION PRODUCTS CO 

FIRST IN SERVICE 
FIRST IN QUALITY 

• Hand-crafted from precision parts 
• Made in the U.S.A. 
• Proven in the field for durability 
• Competitively priced 
• Today's CATV toolmaker-CABLE PREP 

207 MIDDLESEX AVE. P.O. BOX 373 If you're not using our products, 
CHESTER. CT 06412-0373 you should be! 
(203) 526-4337 Reader Service Number 20 
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Pre-paid mail orders only. 
Price includes shipping. 
Send check with request to: 
NCTA 
Science &Technology Department 
1724 Massachusetts Ave., N.W. 
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CONSTRUCTION SURVEY 

Channel Upgrades Oregon: 60-80 channels = 0 

# of systems = 4 
10-34 channels = 2 Currently addressable systems 
35-37 channels = 0 Miles Newbuild Newbuild # of systems = 8 
40-47 channels = 0 aerial underground # of subs = 95,868 
50-56 channels = 0 0-20 10 9 
60-80 channels = 0 21-50 0 0 Systems going addressable in 1987 

51-100 0 0 # of systems = 4 
100 + 0 0 Anticipated new subs = 1,400 

Currently addressable systems 
# of systems = 5 Pay-per-view 

# of subs = 11,490 
Miles Rebuild Rebuild 

# of systems now offering PPV = 2 
Additional systems to offer 

aerial underground PPV in 1987 = 2 
0-20 9 9 Additional systems to offer 

Systems going addressable in 1987 21-50 2 0 PPV in 1988 = 4 
# of systems = 0 51-100 2 0 
Anticipated new subs = N/A 100 + 1 0 

South Dakota: 

Pay-per-view Channel Upgrades 
# of systems now offering PPV = 2 # of systems = 8 Miles Newbuild Newbuild 
Additional systems to offer 10-34 channels = 3 aerial underground 
PPV in 1987 = 0 35-37 channels = 3 0-20 1 1 
Additional systems to offer 40-47 channels = 0 21-50 0 0 
PPV in 1988 = 3 50-56 channels = 0 51-100 0 0 

R.T.G.* VERSALIFTS Ready for You Right Now! 
When you need a lift in a hurry, call 
your Versalift Distributor. He has 
fast access to our R.T.G.* pool of 
complete, mounted Versalifts. No 
waiting because of long delivery on 
vehicles, manufacturing delays, or 
freight problems. Best of all, they're 
Versalifts, with job-proven 
reliability and industry-wide 
acceptance. And, since we're 
mounting them in quantity, the 

prices are right, too. Truck or van 
mounted, telescopic or "elbow" 
models, with working heights up to 
55 feet, all ready to go to work — 
Now! 

* in needy To Go 
Mounted on current 
model chassis. 

For the name of your 
Versalift Distributor, 
call: 

o 
TIME 
MANuFACTUMNG COMPANY 

P.O. Box 20368 
Waco, TX 76702-0368 
(817) 776-0900 

Reader Service Number 21 
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CONSTRUCTION SURVEY 

100 + 0 0 Pay-per-view Channel Upgrades 
# of systems now offering PPV = 0 # of systems = 4 

Miles Rebuild Rebuild Additional systems to offer 10-34 channels = 1 
aerial underground PPV in 1987 = 1 35-37 channels = 0 

0-20 1 0 Additional systems to offer 40-47 channels = 0 
21-50 0 0 PPV in 1988 = 0 50-56 channels = 0 
51-100 0 0 60-80 channels = 0 
100 + 0 0 

Utah: Currently addressable systems 
# of systems = 4 

Channel Upgrades # of subs = 7,000 
# of systems = 1 Miles Newbuild Newbuild 
10-34 channels = 0 aerial underground Systems going addressable in 1987 
35-37 channels = 1 0-20 5 6 # of systems = 2 
40-47 channels = 0 21-50 3 1 Anticipated new subs = 400 
50-56 channels = 0 51-100 0 0 
60-80 channels = 0 100 + 3 3 Pay-per-view 

# of systems now offering PPV = 0 
Currently addressable systems Additional systems to offer 
# of systems = 4 Miles Rebuild Rebuild PPV in 1987 = 1 
# of subs = UKN aerial underground Additional systems to offer 

0-20 4 1 PPV in 1988 = 2 
Systems going addressable in 1987 21-50 0 0 
# of systems = 1 51-100 1 0 
Anticipated new subs = UKN 100 + 1 1 Continued on page 74 
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WITHOUT A LINE-
WARD CABLE 
LAYING MACHINE 
YOU COULD BE 
MISSING THE 
BEST BUY ON 
THE MARKET! 
• 800 lb. Of Efficient 
Strength At Your 
Fingertips 

• Solid, Handcrafted 
Construction Assures 
Rugged Performance 

• Continuing to make a 
record number of 
drops in-service for 
more than 13 years 

• Not just low 
maintenance and 
downtime, but with 
proper care the gear 
case may never have 
to be opened for 
repairs. 

• Moves On Tracks, Not 
Wheels, For Superior 
Traction 
• No Restoration 
• Up To 16" Depths 

New 
Boring 
Attachment 
Available 

And, Our 
Machines Can 
Literally Turn On 
A Dime! 
The Unique, patented 
design of the L-1 and L-2 
positions the weight and 
the blade in the exact 
center of the machine. 

See For Yourself 
Call For A Free On-Site 
Demonstration Or, Write 
For Our Color Brochure 

Don't Settle For 
Less! 

FLere-
Line-Ward Corp. 
157 Seneca Creek Road 
Buffalo, New York 14224 
(716) 675-7373 

Reader Service Number 22 

EXTRA! EXTRA! 
You're in the 

Why 
not 

let your 
customers, 

suppliers and 
staff know that 
you're making 

news? 
Reprinting articles is 

the perfect way to give 
your company high vis-
ibility in the market-
place. 
Reprints are the most 
convenient, cost-effec-
tive and credible way to 
spread the good news 
about your company. 
You can use reprints as 
excellent additions to 

your company's press kit or promotional campaign, 
and let the headlines speak for themselves! 

To put reprints to work for you, call 
(303) 860-011 I. 

ITCI 
600 Grant Street 

Suite 600 
Denver, CO 80203 
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How to buy, sell and 
repair converters. 
Managing your converter inven-

tories for profit may require 
turning old converters to cash, 

purchasing new and used equipinent as well 
as repairing existing inventories. 

All makes, all models. 
Where do you look for the buyers and 
sellers of each converter make and model? 
Service reps at PTS/Katek talk to more 
system managers everyday about converter 

needs than anyone in the business. PTS/ 
Katek buys all makes, all models and sells 
only to authorized cable systems. If it's not 
in stock, PTS/Katek knows where to find it. 

New Jerrold equipment in stock 
Many distributors only want your big 
orders and work from manufacturers' 
inventories. PTS/Katek has one of the 
largest private inventories. Plus they ship 
every in stock order, large or small, within 
24 hours. 

All repair is not the same. 
Your repair company should work closely 
with manufacturers. This assures trained 
technicians with factory support. Consider 
parts availability, turn-
around, warranty, and 
quality in addition to 
price. It's important to 
know the company you 
ship your converters 
to will be in business 
tomorrow. 

Writing the book on 
addressable repair. 

New chapters are being written on ad-
dressable repair every month. One com-

, pany has consist-
ently been the 

1••••=0 %moor •••••• 1•••• ,molmmt 

leader in this area. 
PTSŒatek repairs more 
addressable than all repair 
companies combined. 

Do it yourself. 
If you have an existing in 
house repair program, 
you'll find it economical to 
sub-contract sophisticated 
repair such as tuners, 
RF, IF, and decoder mod-

ules. Talk to PTS/Katek. 

Call toll free today. 
'Palk to the converter 
specialists. If you want 
to know more about , 
buying, selling or re- *it 
pairing converters call 
1-800-441-1334. 

DTC «view 
The Converter Specialists 

Bloomington, IN Arvada, CO Detroit, MI Indianapolis, IN Jacksonville, FL Jupiter, FL Longview, TX 
(800) 441-1334 (303) 423-7080 (313) 862-1783 (317) 353-6668 (904) 389-9952 (305) 747-1808 (214) 753-4334 

Newbury Park, CA Norfolk, VA North Highlands, CA Pittsburgh, PA Westfield, MA Yeadon, PA 
(805) 499-8702 (804) 853-5844 (916) 334-2012 (412) 787-3888 (413) 562-5205 (215) 622-0450 
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A new option in 
subscriber control 

W
b introduce in this paper a new 
oncept in subscriber control 
ased on program denial outside 

the home. The technique is rooted in 
positive trapped systems, but is be-
lieved to offer improvements in both 
security and in quality of recovered 
signal. It is optimized for protection of 
services having relatively low but sig-
nificant penetration. 
Two novel ideas are presented. The 

technology used for program denial is 
new, as is the packaging technique. 
The packaging is not an integral part 
of the program denial technology, nor 
is the denial technology integral to the 
packaging. However, the two together 
do form a nice package for the intended 
application. 

Background 

Early cable television systems trans-
mitted only on the 12 standard VHF 
channels. Later, non-standard chan-
nels were added and a set-top converter 
was used to convert them to a standard 
channel. 
With the introduction of premium 

services, traps were added to the system 
as a way to control which subscribers 
received premium services. Negative 
traps were used to remove premiums 
for basic subscribers, but carried a 
significant cost disadvantage when the 
pay-to-basic ratio was low. Positive 
trap systems overcame this cost disad-
vantage by requiring traps only at the 
homes of the premium customers (who 
were already paying extra). Positive 
traps, however, remove part of the 
desired signal along with the interfer-
ing signal. This resulted in poor picture 
quality and violated one of the first 
premises of cable television, which was 
the delivery of a good quality signal. 
Also, as the technology became known, 
easy defeats (twin lead and aluminum 
foil) were discovered by pirates. 

In an effort to make premiums more 
secure, cable operators movèd to more 
sophisticated scrambling techniques, 
placing the descrambler in the sub-

0 1987W ithpermission from the NCTA 
Technical Papers, 1987. 

By Alex M. Cook Jr., James O. 
Farmer, Lamar E. West Jr., 
Scientific-Atlanta Inc. 

New technique helps 
eliminate piracy. 

scriber's set-top converter. This limited 
interface continues to serve well. Addi-
tional functionality is now required by 
the video revolution, with its prolifera-
tion of remote controls, VCRs and 
multiple TVs. Several ideas have been 
proposed to ease the interface between 
the cable system and the cable sub-
scriber. One new system is described 
here. 

This system is based on a new and 
improved positive trap technology. It 
employs an interfering signal that is 
much harder to remove and a trap 
technology that removes only a small, 
redundant part of the desired TV 
signal. This makes compensation easier. 
Advantages to the cable operator in-
clude removal of equipment from the 
subscriber's premises, a lower cost 

when serving multiple sets, a capital 
cost proportional to pay subscribers, 
and subscribers who perceive a higher 
value to their cable service. Advan-
tages to the subscriber include easier 
interface to multiple sets and VCRs 
and the full use of features included in 
remotes and cable-ready sets. 
The system removes the cable oper-

ator's equipment from inside the home 
and provides a broadband outlet to the 
cable subscriber. This broadband signal 
contains all purchased premiums de-
scrambled simultaneously and is easily 
routed to all TV sets and VCRs. 

The new system 

Positive trap technology has been 
used in the CATV industry for many 
years. This technology is based on the 
simple concept of inserting an interfer-
ing signal within a television channel 
at the headend and removing that 
interference with some form of filter 

Off-premise's reliability, 
friendliness top MSO list 
F

ive or six years ago, equipment 
vendors were touting new, off-
premise systems as the wave of the 

future. With features like addressable 
control of any combination of channels, 
these systems were seen as a way to 
offer subscribers the features they 
wanted while restoring full use of their 
electronic gear by removing the in-
home addressable set-top descrambling 
converter. 
But from the industry's standpoint, 

the new systems were too expensive 
and would force the operator to base his 
entire plant on unproven technology. 
Now, however, although the price and 
reliability questions remain, the friend-
liness issue is forcing some of the top 
MSOs to rethink and re-examine off-
premise, addressable tap and other 
out-of-home denial technologies. 
Of course, the most obvious sign of 

this trend is the approach TCI is taking 
with its "on-premise" enclosure. Based 
on the notion of giving the subscriber 
control of the system, TCI is presently 
in the process of attaching plastic 
enclosures, which house a combination 
of positive and negative traps, on 

subscriber's homes all across the coun-
try. By bringing cable service to the 
home and then letting the subscriber 
take over from there, TCI wins the 
friendliness game by letting subs split 
the signal to multiple outlets, allows 
subs with VCRs to record a channel 
while watching another and generally 
returns control of those devices to the 
customer. And, as cable-compatible 
TVs and VCRs grow in installed base, 
TCI can get out of the converter 
business. 

Although no other MSO has an-
nounced plans to take the same track, 
the approach is being watched care-
fully. And one thing's for sure—the 
friendliness issue has returned to the 
forefront of leading engineers' minds. 

In its on-premise scheme, TCI employs 
the use of Pico active negative traps 
(first developed for the OTAS off-
premise system) and a new positive 
trap developed by Scientific-Atlanta. 
Spurred by TCI's interest and orders 
for potentially millions of the traps, 
these companies and other vendors are 
scurrying to cash in on the resurgence 

Continued on page 40 

34 Communications Engineering and Design August 1987 



• • 

POPPER OPERATE 

STANDARD 

SATELLITE VIDEO RECEIVER 
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GROWING BIGGER SHOULDN'T 
MAKE YOUR SIGNAL GROW WEAKER 

With Standard's Agile 24 receiv-
ers' loop-thru IF circuitry upgrading 
your system doesn't have to mean 
degrading your signal, blowing 
your budget, or accumulating lots 
of downtime. 

Instead of replacing your present 
4-way splitter with an 8-way splitter, 
thus attenuating your 4 GHz signal 
output by half, Standard's loop-thru 
feature allows you to maintain full 
power as your system expands. 

All your need is a one-port 
jumper from your splitter to our Agile 
24M master receiver. 

Our loop-thru feature lets you 
drive up to 12 Agile 24SB slave units 
from the master without expensive 
power dividers, and without 
losing signal strength. 

4 GHz 

BRAND X 
RECEIVER 

4 WAY POWER 
DIVIDER 

TO AGILE 24M 

BRAND X 
RECEIVER 

BRAND X 
RECEIVER 

STANDARD 
AGILE 24M 

STANDAR) 
AGILE 2488 

STANDARD 
AGILE 24SB 

STANDARD 
AGILE 2488 

Our most relied-upon receiver 
Known industry-wide for depend-

able operation, the Agile 24M is a 
dual-conversion 4 GHz receiver that 

block downconverts to 760-1260 MHz. 
Its active loop-thru design sup-

plies the entire 500 MHz wide block 
of frequencies to Agile 24SBs. 

The Agile 24M's phase-locked 
loop synthesizer and effective AFC 
circuit combines with a temperature-
stabilized dielectric resonator oscil-
lator (DRO) to ensure rock stable 
operation. In areas where microwave 
interference is a problem, optional 
60 MHz and 80 MHz filters can be 
easily installed. 

Simple installation, testing and 
maintenance 

The Agile 24 M1SB Series fea-
tures a low-profile 1314" chassis that 
occupies a single rack space. The 
front panel includes a three function 
meter that displays signal strength, 
C/N, and center tune; as well as 
convenient test connections and 
performance adjustment controls. 
It is Video-Cipher II"" tested and 
approved for all programs being 
scrambled. 

Backed with the industry's 
strongest warranty/replacement 
program 

Our satellite receivers are built 
to last, and our warranty program 
shows it. 

If a unit fails, call us and an 
immediate replacement will be 
shipped within 24 hours. 

If it's within our one-year war-
ranty the replacement is free. Within 
years two through five, the replace-
ment is only $100. 

For more information on improv-
ing your system, and on the full 
line of Standard Communications 
TVRO products, call us toll free at 
8001243-1357 (in Calif. call direct, 
2131532-5300, ext. 275), or mail in 
the coupon below. 

Standard 1 
Communications 
SATCOM Division 
RO. Box 92151 
Los Angeles, CA 90009-2151 

Engineered to a new standard 

I'm planning to add satellite channels 
El Please send me a detailed 
brochure 
LI Have 3 sales representative call 

Name 

111e 

Company 

Phone 

Street 

Lty State Zip   1 
Reader Service Number 24 



SUBSCRIBER CONTROL 

The conventional embodiment 
of this technology involves 
the use of an L-C notch filter 

that is located at the 
subscriber's home. 

FIGURE I 

0 dB 

-3 dB 

Figure of merit for a notch 

Buys NEW & USED 
SURPLUS 

EQUIPMENT 
(CONVERTERS, LINE GEAR, HEADEND, PASSIVES, TRAPS, ETC.) 

OHIO Corporate Office MICHIGAN Sales Office TEXAS Sales Office 
280 Cozzins St. 2482 Tucson Drive - 2C 2439 NE Loop 410 - #1404 
Columbus, OH 43215 Drayton Plains, MI 48020 San Antonio, TX 78217 
(614) 221-3131 (313) 673-0818 (512) 650-3132 

Sales and Repair of CATV Equipment 
See us at the Eastern Show Booth #622 

at the subscriber's home. The goal of 
the design of this filter is to remove the 
interference without producing percep-
tible artifacts in the recovered tele-
vision signal. 

This technique has several attri-
butes that may be desirable to the 
CATV system operator. One of these 
attributes is that the secured channels 
are scrambled on the distribution plant. 
Secondly, capital investment is re-
quired for filters only at the subscriber 
locations where premium services are 
being purchased. 
The conventional embodiment of this 

technology involves the use of an L-C 
notch filter that is located at the 
subscriber's home. A notch filter (or 
band reject filter) is a frequency selec-
tive device that attenuates a band of 
frequencies while passing all others. 
Unfortunately, L-C technology has some 
inherent limitations when used for this 
application. In the positive trap sce-
nario it is desirable to make the notch 
filter as narrow as possible so that the 
interfering signal may be removed 
without removing or significantly affect-
ing the desired television information. 
One figure of merit for quantifying 

the performance of a notch filter is Q. 
Q is defined as the ratio of the notch 
center frequency to its 3 dB bandwidth: 

Fo 
Q = 

F3DB 
See Figure 1. Typical maximum values 
of Q for a conventional L-C notch filter 
are around 30. This means that a trap 
for channel 7, near 177 MHz, will have 
a 3 dB bandwidth of about 5.9 MHz, 
essentially the bandwidth of a TV 
channel. 

In order to minimize the effect of a 
notch filter on the recovered signal it 
is important to maximize the Q (i.e. 
decrease the 3 dB bandwidth). It is 
difficult to accomplish this goal with 
conventional L-C technology, especially 
as center frequency is increased. This 
constraint has limited the use of posi-
tive trap technology to the low end of 
the CATV spectrum. 
Q characteristics limit the number 

of choices for placement of interfering 
signals in positive trap scenarios. In 
the conventional configuration the inter-
fering signal is placed midway between 
the picture carrier and the sound 
carrier (see Figure 2). This area of the 
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MOST FOLLOW 
STANDARDS... 

In every industry 
there are leaders who 
are innovative and 
dedicated to pro-
ducing the highest 
quality product. The 
vision of these leaders 
fuels progress; they 
forge ahead and bring 
new solutions to the 
marketplace. Most of 
all, these leaders 
listen to their 
customers and trans-
late their needs into 
products and services 
of the highest 
standard. 

In CATV, Alpha 
has set the standard 
in Standby Power 
technology. This 
leadership is based on 
a long list of 'firsts' in 
powering concepts 
and product capabil-
ities. Implementation 

,.,AVERY FEW 
SET THEM. 

of Alpha's single 
ferro-resonant power 
supply design revolu-
tionized the industry 
and gave new 
meaning to cable 
system reliability and 
customer satisfaction. 

Direct cost re-
ductions through 
improved battery 
performance and 

simplified system 
maintenance were 
brought about by 
Alpha's temperature 
compensating and 
performance monitor-

ing circuit designs. In 
addition to these 
technological contri-
butions, Alpha has 

established the 
highest quality and 
safety standards. To 
date Alpha remains 
the only Standby 
Power manufacturer 
offering UL, CSA 
and SEV listed 
products to the 
CATV industry. 
The unique Lifeline 

status monitoring 
system provides 

diagnostic informa-
tion and remote 
control facilities on 
one-way and two-way 
cable systems. This 
pioneering develop-
ment now enables 
operators to optimize 
service strategies and 
reduce overall system 
maintenance costs. 
Lifeline is Alpha's 
latest in a series of 

historic status 
monitoring mile-
stones: the first and 
only stand-alone 
power-supply moni-
toring system, 
hardware interfaces 

for the major ampli-
fier monitoring 
systems, and 
complete monitoring 
software have all 
preceded the Lifeline 
introduction. 
Alpha Technologies 

set the standards in 
Standby Power for 
one reason: Alpha's 
customers won't settle 
for second best. 

ALPHAI ITECHNOLOGIES 

' re Here to Back You Up. 
3767 Alpha Way 
Bellingham, WA 98225 
TELEPHONE: 
206-647-2360 

7033 Antrim Ave. 
Burnaby, B.C. V5J 4M5 

TELEPHONE: 
604-430-1476 
TELEX: 04-356760 
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REEL 
General Instrument's Comm/Scope Division is the world's largest high quality manufac-
turer of coaxial cable. 
One of the reasons is our dedicated people. 
Take Sheila Yount for example. She's been with us 15 years. As a Customer Service 

Representative, she's here to take your order, to follow it throueh and to make sure your 
special needs are met. Even if that means performing minor miracles—like having an out 
of stock product manufactured and delivered within 48 hours, in an emergency. 
Or consider Jim Sherrill. He's our Process Engineering Manager. His job is to make sure 

all of our equipment is in top running condition at all times. It's a career that puts him on 
call 24 hours a day. As Jim puts it, "My job isn't to put out fires. It's to prevent them from 
happening" 

en there's Lanny Parker, our Quality Control Supervisor. If Lanny and his staff don't 
say a reel is okay to ship, it doesn't get shipped. Period. That means everythine that leaves 
our plant has to meet our high standards—from a cable's electrical properties nght down 
to the appearance of its packaging. 

Sheila Yount 
Customer Service Representative 
15 years with Comm/Scope 

Jim Sherrill 
Process Engineering Manager 
28 years with Comm/Scope 



Also, there's Charles Floyd. He has a job that doesn't even exist at other cable companies. 
Charles is our Driver Supervisor. His job doesn't exist at other cable companies because 
other cable companies don't have their own carriers. Charles oversees 72 truckers. In 
short, he makes sure the cable you ordered is delivered where you want it, when you want 
it. Just as Sheila or another Representative promised you in the first place. 
At Comm/Scope we're proud of Sheila, Jim, Lanny and Charles. They're great individ-

uals who exemplify the kind of spirit and dedication you'll find throughout our ranks at 
Comm/Scope. 
So the next time you need cable, give the reel people at Comm/Scope a call. What we'll 

do to please you is unreal. 

COMM/SCOPE.WITH YOU ALL THE WAY. 
Comm/Scope Division, General Instrument Corporation, PO Box 1729, Hickory, NC 28603, 800/982-1708 (800/222-6808 in NC), Telex: 802-166 

Reader Service Number 27 

Lanny Parker 
Quality Control Supervisor 
15 years with Comm/Scope 

Charles Floyd 
Driver Supervisor 
5 years with Comm/Scope 
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SUBSCRIBER CONTRO 

The design goal for the new 
system was to develop a 

positive trap that is significantly 
more secure. 

television channel was chosen due to 
the relatively low energy concentration 
occurring during normal television pro-
gramming. Any information removed 
from this area of the spectrum has a 
minimal effect on the quality of the 
recovered signal. 

Despite this location, L-C notch fil-
ters remove significant amounts of 
useful information so as to noticeably 
degrade the quality of the recovered 
signal. Additionally, this location makes 
it possible for the pirate to recover an 
acceptable signal using components 
that are readily available. 
The design goal for the new system 

was to develop a positive trap that is 
significantly more secure and provides 
an improved recovered television signal 
when compared to the existing L-C 
notch system. The heart of this new 
system is an improved version of the 
notch filter. This filter has been devel-
oped utilizing SAW (surface acoustic 
wave) devices as resonant elements in 
the notch filter design. The SAW 
devices provide filter Qs far in excess 
of that of L-C technology (around 450 
with SAW based notch filters as com-
pared with 30 from L-C based filters). 
The resulting filter has a minimal 
effect on recovered signal quality. The 
improved notch filter supports the 
placement of the interfering signal in 
a part of the television channel that 
makes it much more difficult for a 
pirate to remove the interference using 
techniques generally at his disposal, 
without corrupting the recovered signal 
to the point of being unusable. 
The development of an improved 

notch filter has necessitated the devel-
opment of a new and unique SAW 
device as well as the utilization of this 
SAW device in a new filter topology. 

Figure 3 shows measured data com-
paring the response characteristics of 
a SAW based notch filter to a con-
ventional L-C based notch filter. Both 
filters are centered close to 200 MHz. 
Typical performance characteristics of 
a SAW based notch are given below: 
The filter's low passband insertion 

loss makes it possible to cascade se-
veral notch filters at various frequen-
cies. Classically, one associates SAW 
bandpass filters with high insertion 
loss. The present notch filters are not 
based on the same principles and the 
high loss conditions do not apply. 

Continued from page 34 

of interest. 
According to Jim Quigley, sales 

manager of Pico's OTAS systems, "hun-
dreds of thousands" of the active traps 
have been ordered and will be installed 
in TCI systems, beginning with the 
Miami, Fla., system. Despite heavy 
interest in the trap, he doesn't predict 
that operators will turn to the full-
blown OTAS system anytime soon. 

"The OTAS product is still avail-
able but we're concentrating on the 
SMATV market," said Quigley. "The 
initial OTAS was great but it had so 
many bells and whistles...it was really 
a lot more than the industry wanted 
and wanted to pay 
for," he admitted. 
But he does expect 
better things for 
the trap system. 
"By 1990, you'll 
see some technical 
changes (to the 
traps) that could 
be advantageous to 
operators" like 
addressability, 
said Quigley. 

Blonder-Tongue 
has quietly been 
making sales of its 
Guardsman off-
premise tech-
nology to some top 
MS0s, said Glenn 
Ibngue, vice pres-
ident of sales and 
marketing. "Off- Mike Hayashi 
premise systems were never a bad idea, 
they were just approached poorly," he 
said. 
The system consists of a subscriber 

module which utilizes off-premise scram-
blers to provide security and an address 
code transmitter in the headend to 
transmit channel or tier authorizations 
to the modules. It can be configured to 
be addressable or non-addressable. Up 
to six premium channels can be con-
trolled. At each directional tap, a 
subscriber module is inserted to pro-
vide control by denying services the 
customer does not want. Frequency 
variable traps scramble unwanted ser-
vices, totally obliterating both picture 
and sound. When a premium program 
is authorized, the proper trap is deac-

tivated and the picture is passed through 
transparently. In a non-addressable 
system, channel authorization is 
achieved by inserting plug-in jumpers 
in appropriate sockets within the sub-
scriber module. 

Key feature compatibility 

But perhaps its key feature is that 
it is compatible with existing plant, 
meaning it can be integrated anywhere 
without having to completely replace 
what's already up on the poles. It is 
also compatible with digital TVs, passes 
BTSC stereo without degradation and 
is entirely subscriber friendly, says 

Ibngue. "It's a nice, 
clean way to deliver 
a broadband signal 
into the house or 
MDU." 

Presently four 
cable systems have 
bought the 
Guardsman tech-
nology and 12 more 
are testing it, 
ibngue said. Right 
now it represents a 
small percentage of 
Blonder-Tongue's 
business, but it is 
forecast to be the 
company's biggest 
growth sector, added 
Ibngue. 
The Central In-

diana Communica-
tions system in rural 

east central Indiana chose the 
Guardsman technology because it liked 
the addressability and friendly fea-
tures, said Bill Kidwell, manager. With 
essentially two contiguous systems each 
controlled by a separate headend, Kid-
well is able to compare the Guardsman 
system, installed since March, directly 
against a standard, non-addressable 
trapped system. After comparing trou-
ble call figures, Kidwell said, 
"Guardsman operates well. It's not a 
flamboyant system, but you can control 
what you want to control." 

Phil Verruto, vice president of sales 
and marketing at AM Communications 
(formerly AM Cable), which markets 
the Tier Guard system, reports that 

Continued on page 48 
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Your single source for coaxial cable connectors 
and heat shrink for the CATV industry. 
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Find out what that 
means to you at the 

Great Lakes Cable 
Expo 1987 

September 21-23, 1987 
Indianapolis, Indiana 

* Outstanding programs. 
SCIE discussions for sys-
tems engineers and tech-
nicians; CTAM sessions 
(new topics!) on surviving 
in a deregulated industry, 
chaired by David Van 
Valkenburg, president, 
Paragon Communica-
tions, Inc.; and CATA 
discussions on the state 
of the industry. 

* Keynote speaker Jim 
Cownie, president, Heri-
tage Communications 
Telecommunications 
Group, and newly 
elected NCTA chairman 

* Over 150 exhibits. 

* Entertainment nightly, 
including a celebrity 
appearance by Glen 
Campbell! And dancing 
under the stars in the 
Rooftop Ballroom. 

Plan to attend. 
The exposition you can't 
afford to miss! For more 
information call: 

Great Lakes 
Cable Expo 1987 

317-634-9393 
Sponsored by the cable television associations of 

Illinois, Indiana, Michigan and Ohio. 

SUBSCRIBER CONTROL 

Several conflicting 
requirements are placed on 
the jamming signal location. 

Jamming carrier location 

The drastically reduced width of the notch filter allows 
placement of the jamming carrier much closer to the picture 
carrier. This makes the pirating job much more difficult, 
since simple traps which might remove the jamming carrier 
also remove the picture carrier and essential sidebands. 
While traps may be constructed which yield some sort of 
recovered signal, considerable degradation results. The 
jamming carrier is located on the vestigial sideband of the 
protected channel. This location was chosen because it allows 
reasonable jamming coupled with reasonable ability to 
recover a quality signal. 

Several conflicting requirements are placed on the jam-
ming signal location. A location as close as possible to the 
picture carrier is desired in order to improve the robustness 
of the system against the onslaughts of the pirates. On the 
other hand, a location as far as possible from the jamming 

FIGURE 2 

Television channel spectrum 
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carrier 

Interfering 
signal 

Sc und 
carrier 

Traditional jamming carrier placement 

carrier improves the ability of the SAW trap to recover a 
quality signal. The placement chosen represents the best 
engineering compromise between these requirements. Three 
considerations led to the final choice of a jamming frequency 
once the approximate limitations of the technology were 
determined. 

In order to minimize the visibility of artifacts generated 
by incomplete attenuation of the jamming carrier (for a 
legitimate subscriber), the same technique is applied as is 
used to minimize effects of the color subcarrier beating with 
the picture carrier. The offset between the jamming and 
picture carriers is locked to an odd harmonic of one-half the 
horizontal line rate. It can be shown that doing so causes any 
beat which does result to be stationary on the screen, and a 
stationary beat is considered less visible than a moving beat. 
A second consideration is that the jamming carrier, being 
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A third criteria is that the 
artifacts relating to the notch 

must be minimized. 

equal in amplitude to the picture 
carrier, must fall in one of the required 
offsets should the protected carrier be 
on one in the aeronautical band. Assum-
ing that the picture carrier has already 
been offset to fall at one of the permit-
ted offsets, it then becomes necessary 
to offset the jammer by a multitude of 
25 kHz (for most channels) from the 
picture carrier, with a tolerance of 5 
kHz. 
A third criteria is that the artifacts 

relating to the notch must be mini-
mized. One way of doing this is to place 
the notch at such a point that the 
energy contained in the horizontal sync 
is minimally disturbed. Figure 4 shows 
the horizontal sync signal and the 
spectrum which results. Not shown are 
the 15.734 kHz components resulting 
from the frequency of the sync signal. 
These components may be shown to 
follow an envelope, which is shown, 
having a sin(x)/x shape. This envelope 
exhibits nulls in the spectrum at fre-
quencies equal to the reciprocal of the 

0 dB 

5 dB 
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If the chosen frequency falls 
close to a null in the sync 

spectrum, so much the better. 

width of the sync pulse, W. A standard 
NTSC sync pulse has a width of 4.7 
microseconds, so the nulls in the spec-
trum occur every 212.8 kHz. 

Thus, in finding frequencies suitable 
for the jammer, one looks for offset 
frequencies equal to an odd multiple of 
one-half the line rate, which also fall 
very close to an aeronautical offset (in 
this case we look for frequencies re-
moved from the picture carrier by a 
multitude of 25 kHz). If the chosen 
frequency falls close to a null in the 
sync spectrum, so much the better. One 
suitable frequency is an offset equal to 
29/2 of the horizontal line rate, about 
228.1 kHz from the picture carrier. 
This is close to an aeronautical offset, 
though tighter than normal tolerances 
would be required to utilize an aero-
nautical frequency. Further, it is ac-
ceptably close to a null in the sync 
spectrum. 

Modulation 

The jamming carrier is modulated 
with a sine wave locked to the horizontal 
line rate and phased such that the 
envelope of the jamming signal is maxi-
mum during the middle of the TV line, 
when the amplitude of the picture car-
rier is lower. The jammer is then at 
minimum amplitude during the sync 
tip, when the picture carrier envelope 
is maximum. Thus, the modulation re-
duces the system loading. We have 
found that the scrambling effect is 
considerably enhanced by the modula-
tion. This appears to be because the sync 
separator in the TV frequently takes the 
peak of the jammer to be sync. We are 
also experimenting with other forms of 
modulation on the jamming carrier, 
which appear to create additional irrita-
tion for the pirate, without being visible 
to the legitimate subscriber. 

Jamming carrier generation 

Figure 5 shows one possible method 
of generating the jamming signal. The 
jamming is done at the modulator IF 
in order to ease selection of the pro-
tected channel. Depending on the mo-
dulator, interface may be the same as 
interface with RF sync suppression 
scrambling. A bandpass filter, Fl, 
selects the picture carrier from the 
modulator. It is mixed with the jam-

ming carrier from OSC 1, which in turn 
is locked to an offset derived as shown 
below. The difference frequency is recov-
ered in lowpass filter F2, and applied 
to a phase detector PD 1, along with a 
frequency at the correct offset. The 
error from the phase detector is inte-
grated and applied to the jamming 
oscillator to keep the offset between the 
jamming and picture carriers equal to 
the frequency of offset oscillator OSC 2. 
The offset oscillator is controlled 

within a second phaselocked loop, the 
reference for which is horizontal sync 
derived from a sync separator. Video 
is looped through the sync separator 
before being applied to the modulator. 
Predistortion of the video amplitude 
and delay is also performed, in order 
to compensate for the errors introduced 
by the trap. The horizontal sync fre-
quency is divided by two and applied 
to phase detector PD 2. Output from 
OSC 2 is divided by 29 and applied to 
PD 2 as the other input. The error from 
PD 2 is integrated and used to correct 
the frequency of OSC 2. 

Finally, the output from the jam-
ming oscillator is modulated with a 
horizontal rate signal and added to the 
picture carrier before up conversion to 
the desired output channel. We should 
note that, in practice, the interface 
with the modulator may be different, 
but the above illustrates the technique 

involved. In order to set the level of the 
picture and jamming carriers with 
simple equipment, the jamming carrier 
generator includes provisions for indi-
vidually turning off the picture and 
jamming carriers. 

Expandability 

Consideration has been given in the 
design to future applications and growth. 
It is anticipated that an amplifier 
module will be developed. Other mod-
ules are possible also. An addres-
sability module has been discussed 
that would replace the input/output 
module and jumpers and would allow 
the use of existing filter modules. The 
addressability module would be 
mounted to the mounting grid array 
and existing filter modules would be 
inserted into it. The cost of an addres-
sable upgrade would be minimized in 
this manner. Power would be supplied 
to the unit from the subscriber's res-
idence through the center conductor of 
an output cable or through a separate 
set of wires. 

Mechanically, the unit is designed 
to expand in two ways. First, a deeper 
lid would allow the mounting of elec-
tronics in the lid. The cable operator 
could remove the existing lid in the 
field and replace it with a new one. 
Secondly, provisions have been made 
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A number of issues must be 
evaluated when considering a 

new system like this. 
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641 Grayson Hwy. 

404-963-7870 
Lawrenceville, GA 30245 

for a subscriber-accessable enclosure 
to be mounted directly below this 
enclosure. This would allow a sub-
scriber or contractor access to the 
output cable to perform the signal 
splitting function or for connection to 
a pre-wired residence. 

Evaluation of issues 

A number of issues must be evalu-
ated when considering a new system 
like this. Cost is a major issue. The 
system obviously bears an initial cost 
for the housing. Since individual traps 
are employed for each channel, the cost 
is going to be related to the number of 
channels protected, in contrast to a 
set-top terminal which is generally 
insensitive to the number of channels 
protected. Should one configure this 
system with a number of channels 
under addressable control, the cost 
could become higher than that of an 
addressable set-top terminal, though 
the ability of one box to serve the entire 
subscriber premise is an obvious advan-
tage. 
Mounting to the side of a house as 

currently planned is an unusual con-
cept in the CATV industry. This has 
been practiced for years by the electric 
and gas companies, and recently tele-
phone companies have been using a box 
which performs an identical interface 
function. The box is a convenient point 
of demarcation between the subscriber's 
equipment and the cable company's 
equipment. 
As currently configured, the equip-

ment is passive so powering is not an 
issue. However, future enhancements 
will require power. This power logi-
cally comes from the subscriber's home, 
but getting it to the box raises issues 
of safety and practicality. 

Security is a big issue with any 
program denial technique. The system 
is certainly more secure than a con-
ventional positive trap as a result of 
the proximity of the jamming carrier 
to the picture carrier. On the other 
hand, one would be reckless to assert 
that pirating was impossible. Rather, 
this system is intended to complement 
the contemporary notion that security 
must be evaluated in the context of the 
probability of turning a pirate into a 
legitimate subscriber. If positive trap-
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Modulation on the jamming 
signal reduces the loading 

effect of the jamming carrier. 

ping has been considered a viable 
protection alternative, then this new 
system should surely allow improved 
confidence. 

While modulator interface is similar 
to that of an RF sync suppression 
scrambling system, the requirements 
on the modulator are somewhat differ-
ent. Since a second carrier equal in 
amplitude to the picture carrier is 
added, the modulator must have ade-
quate linearity to handle it. At this 
early stage of development, we are 
unable to comment on the suitability 
of all modulators in existence. But, for 
example, a recently produced Model 

6350 modulator is suitable, though we 
recommend some simple modifications 
for optimum results. 

Addition of the jamming at a pro-
cessor is technically feasible given the 
availability of a demodulated signal for 
phaselocking. However, baseband pre-
distortion of the video must be accom-
plished somewhere in the system. Video 
delivered to subscribers not using a 
trap should not be predistorted except 
possibly during a change-over period. 

Transmission of a jammed signal 
over FM microwave links is not feasi-
ble since the jamming signal must be 
added at RE An AM microwave system 

can theoretically handle the scrambled 
signal, though generation of the trans-
mitted signal may be complicated by 
the lack of sufficient upconverter linea-
rity to handle the extra signal. This can 
be overcome by individually upcon-
verting the picture and jamming sig-
nals and combining at the transmitted 
frequency. 

Modulation on the jamming signal 
reduces the loading effect of the jam-
ming carrier, though it is not elimi-
nated. With the parameters currently 
planned for the system, addition of the 
jammer creates a peak voltage in the 
channel which is 4.6 dB higher than 

Continued from page 40 

interest in off-premise systems has 
surged now that engineers are being 
pressured to help hold the line on 
operational costs. According to Ver-
ruto, the cost of two truck rolls at $25 
each more than pays the cost of a port 
in the Tier Guard system. "Off-
premise is, absolutely, a means of 
economizing." 

But, more importantly, Verruto says 
he's detected a new attitude from 
potential buyers regarding off-premise 
systems. "Operators are now saying 
the technology is valid and are trying 
to determine if it's operationally valid. 
We're now a viable product in the 
marketplace." 

Verruto noted that two "pilot sys-
tems" have been installed to help 
operators determine if the technology 
is operationally sound. One of the 
operators has increased revenue by $10 
per sub per month with it, he said. AM 
expects great things from Tier Guard, 
especially now that ATC is interested. 
One of the pilot systems was shipped 

to an ATC system in the Southeast last 
month, where Verruto expects the 
technology to be put in place "in a big 
way" after first being integrated into 
MDU locations. Although he declined 
to be more specific, Verruto noted that 
he is close to an agreement to place 
Tier Guard in a "very, very big 
operation in the Southwest." 
Jim Chiddix, vice president of engi-

neering at ATC, admitted he is inter-
ested in off-premise systems and has 
been talking with AM Communica-
tions and another well-known equip-
ment manufacturer regarding out-of-

home denial systems. "I'm a big fan 
of the interdiction idea," he said, "but 
the problems have been associated with 
its price and reliability. If there was a 
system that was extremely reliable and 
it came in at the right price, I'm 
convinced the economics are there for 
it to be an attractive system." He went 

Jim Chiddix 

on to say ATC will be doing some 
testing to determine if the economics 
are present to support such a system. 

Addressability a must 

But, in addition to being econom-
ically viable, it must be addressable, 
able to handle impulse pay-per-view 
orders and delivery, and be flexible 

enough to allow delivery of HDTV 
signals. If done right, Chiddix said, 
"this kind of technology can be a major 
boon to the industry." 
But Verruto, like Pico's Quigley, 

noted that operators are asking for 
technology that is simpler to use and 
simpler to operate. "MSOs are telling 
us to keep the technology simple from 
an applications point of view," he said. 
Consequently, AM will be introducing 
"Drop Guard," essentially an addres-
sable tap, later this summer. The new 
product will cost about $25 per port and 
will simply be an on/off switch to the 
drop, Verruto said. He added that it 
will work best in high churn areas and 
will be easily upgraded to full-blown 
Tier Guard status should an operator 
decide to add more control. 

In addition to AM Communications' 
new product entry, Eagle Comtronics 
will be introducing a new product early 
in 1988, according to Joe Ostuni, vice 
president of sales and marketing. Ostuni 
gave no other details, other than the 
project has been in development for 
about 18 months and that it has been 
targeted toward "specific MS0s." So, 
clearly, there are signs of a new 
warming to the off-premise or addres-
sable tap market. 

Although they don't have specific 
product announcements to make at this 
time, you can bet vendors like Pioneer, 
S-A and Jerrold are exploring their 
options and will break out with new 
product should the market show signs of 
supporting them. Engineers and mar-
keting representatives from each of these 
vendors have said they remain ready to 
develop and offer a product should oper-
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A new positive trapping system 
has been shown which is 

believed to offer significant 
advantages. 

the voltage normally present on the 
picture carrier alone. Another way of 
looking at the increase is that it is 
equivalent in terms of system loading 
to adding another picture carrier, but 
at a level 3.1 dB below other picture 
carriers on the system. In most systems 
the increase in loading is probably not 
a big factor, but this needs to be 
examined in marginal situations. 

Conclusions 

A new positive trapping system has 
been shown which is believed to offer 
significant advantages when compared 

with conventional positive trap sys-
tems. These advantages accrue from the 
use of very narrow traps realized through 
the use of SAW resonators. Security is 
enhanced by placement of the jamming 
carrier very close to the picture carrier. 
Quality of the recovered signal is en-
hanced by the narrowness of the trap 
and the ability to place pre-corrected 
signals in the opposite sideband. Inde-
pendent of this new technology but 
offered with it is a new packaging 
technique utilizing mounting to the 
side of the subscriber's house, providing 
a line of demarcation between the 
CATV system and the subscriber. 
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ators express a desire for them. That 
time may be rapidly approaching, accord-
ing to some industry observers. 

Developing an off-premise system 
remains a high priority at Pioneer, 
according to Mike Hayashi, sales engi-
neering manager. "I still feel off-
premise is ultimately the way to go, 
but the system, in addition to being 
subscriber friendly, has to be user 
friendly too." 

The time is right 

He said that flexibility will be a key 
feature of any system so that it can be 
deployed any way the operator needs 
it. "Dusting off old technology is not 
the way to do it," he added. But he also 
noted that the time is right for this 
type of technology. "There are a lot of 
under-the-surface activities taking 
place" by both vendors and MSOs 
regarding product testing, he said. 

Although he declined to be more 
specific, Hayashi said Pioneer's efforts 
are going beyond simple interdiction 
as it has been defined to date. "We're 
looking at something using a mixture 
of interdiction and another approach. 
Interdiction alone is not good enough. 
The more channels that are jammed, 
the more the cost goes up, or jamming 
effectiveness is lost. And we don't want 
to put any restriction on its uses— 
we've made that mistake before." 
But as excited as these vendors are, 

some operators and vendors remain 
skeptical. Spokesmen from American 
Lightwave Systems and Texscan, 
makers of Mini Hub and TRACS, 
respectively, said they have suspended 

attempts to market the products to 
cable operators. John Holobinko, vice 
president of marketing and sales at 
ALS, said the star-switched concept 
that Mini Hub was predicated on is 
being looked at by telcos and SMATV 
systems, not cable. But he does admit 
operators are actively looking for an 

Joe Van Loan 
alternative to the present situation. 
"People wouldn't be looking for new 
approaches if they were completely 
satisfied," he said. 

Although they may not be totally 
satisfied with the status quo, not all 
operators are enamored with present 
off-premise product offerings. Joe Van 
Loan, vice president of engineering at 
Viacom Cablevision, remains unex-
cited because there's a lack of anything 
new. "We gave it a good shake" and 

decided the technology wasn't good 
enough, he said. 

First, with investments of upward 
of $100 that have to be made for every 
home passed, regardless of whether a 
subscriber lives there or not, "you've 
made an investment in technology that 
would choke a horse," said Van Loan. 
Secondly, interdiction systems depend 
upon physical security that is too easily 
defeated and bypassed, he added. 

"There's a need for some real clever-
ness out there," said Van Loan. "If 
someone can make a device, control the 
price, fix it so it's truly secure and 
make it so you can control the channels 
you want to, they might have some-
thing." But in the meantime, the 
Viacom executive insists that elec-
tronically secure systems like EIA's 
MultiPort are the ultimate way to 
achieve friendliness. 

In Dave Large's mind, however, the 
key issue is signal leakage. Present law 
says that the cable operator is responsi-
ble for all leakage, including that 
which comes from inside the sub-
scriber's home. "We have a big respon-
sibility in that home," said Gillcable's 
vice president of engineering. "That 
is the big downside to interdiction." 
A secondary concern is that no 

matter how good it may be, any 
trapping system ultimately degrades a 
picture sent to the home. Positive traps, 
because they remove some of the pic-
ture information along with the jam-
ming carrier, destroys the channel 
that's being watched. And negative 
traps degrade adjacent channels, Large 
said. "My brain says this is a step 
backward." 
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Sweep response testing 

s
yst,em sweeping is a function that 
certifies a new build or provides a 
proof-of-performance for an exist-

ing system or a system being consid-
ered for purchase. However, it should 
not be applied only at those times. 
System sweeping provides the means 
to keep an active broadband distribu-
tion system operating at peak per-
formance using a valid test reference 
and following a planned maintenance 
schedule. 

Sweep response testing begins during 
a product's manufacture. Amplifiers 
and passive devices, including cable, 
have a published response bandwidth. 
The response bandwidth of amplifiers, 
splitters, directional couplers, taps, 
power inserters and equalizers are 
established by design and maintained 
by component and/or assembly evalua-
tion, which in many cases is response 
testing. By testing, the manufacturer 
is able to maintain the performance 

Keeping your system 
running at peak 

efficiency. 

Equipment 

The equipment required for testing 
a broadband distribution system is the 
same as that used for individual compo-
nent testing. A radio frequency sweep 
generator is used to produce RF carri-
ers in the bandpass to be tested. This 
happens sequentially from the lowest 
to the highest frequency at a specific 
test level. The technical specifications 
are the predetermined operational pa-
rameters provided to determine the 
effect of any device being evaluated. 
Any change in these preset test para-
meters are the effect of the devices 
being tested. A receiver of some type 
is used to recover and display the test 
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parameters (technical specifications) 
which will be the basis for equipment 
evaluation and selection. 

Having produced the product, the 
manufacturer will sweep response test 
various amounts of product to maintain 
quality control so the equipment deliv-
ered to the end-user should perform as 
specified. Following the manufacturer's 
lead, pre-installation sweep response 
testing is used in some systems to 
minimize turn-on problems. When 
repair is required, sweep response test-
ing is again used to verify component 
quality and repair completion. 

By Greg Lemon, Sales, 
CWY Electronics 

information. A spectrum analyzer or 
oscilloscope is used to recover the sweep 
signal and display the information for 
evaluation. The sweep response dis-
played will present a pictorial presenta-
tion of how the amplifiers, cable, direc-
tional couplers, taps and connectors are 
affecting the sweep signal and how 
these devices will affect the RF carriers 
on the system. 
The results of this type of testing 

will provide information on: system 
flatness, i.e. peak-to-valley; defective 
components, i.e. corroded or loose con-
nectors; frequency suckouts; mismatches 
from cable damage, passive compo-
nents or connectors; improperly per-
forming amplifiers, i.e. low gain, roll-
off or improper equalization. 

Test methods 

There are presently four methods of 
sweep response testing: low-level syn-
chronous (tracking), low-level asyn-
chronous, high-level synchronous and 
processed sweep. 
The low-level synchronous sweep 

uses a sweep insertion that is approxi-
mately 10 dB to 30 dB below the 
system's carriers. In this case there is 
almost no interference discernable by 
the subscriber. However, an expensive 
tracking analyzer is required to recover 
the sweep. This method produces less 
subscriber interference but has the 
disadvantage of resolution loss as the 
number of carriers increases and the 
amplifier cascade lengthens. 
The low-level synchronous sweep 

also uses low-level sweep insertion. In 
this case no pilot or tracking analyzer 
is required to recover the sweep. A long 
persistance phosphor CRT, or a unit 
that has display storage capability, is 
used to display the sweep response for 
analysis. 
The high-level synchronous method 

uses sweep insertion approximately 10 
dB to 15 dB above the system carriers. 
While the resolution is superior, sub-
scriber interference increases as a result 
of an increased sweep level. 
The processed sweep method, also a 

high-level method, is a microprocessor-
controlled means of digital cancellation 
of the TV signals, allowing the receiver 
to display only the sweep response. 
This is accomplished by transmitting 
synchronizing information from the 
transmitter to the receiver, using a 
pilot carrier which is modulated with 
information that includes: the start 
frequency of the sweep, the frequency 
span, the time the sweep will take, and 
(from start to stop) the time until the 
next sweep. 

After the synchronizing information 
is transmitted, the transmitter sends a 
trigger pulse via a pilot carrier. This 
causes the receiver to start measuring 
the RF voltage on the distribution 
system using a broadband active de-
tector. The detector output is sampled 
and each sample voltage is expressed 
as a digital value. Under microprocessor 
control, the receiver sets its sampling 
rate so that it samples 250 times during 
the sweep time. The transmitter does 
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SWEEP TEST 

Standing waves are the result 
of impedence mismatches 
located outbound from the 

amplifier. 

not send a sweep on this pass, so the 
receiver is measuring the sum of the 
sync and video signals on the cable. 
The digital values are stored in the 
memory of the receiver's microprocessor. 
One TV frame time later (33.3667 

Msec.), the transmitter sends a second 
trigger pulse, followed this time by the 
sweep. The receiver again begins to 
sample the RF voltage, but this time 
as each voltage is measured the digital 
value from the first pass (no sweep) is 
retrieved from memory and converted 
back to a voltage. This voltage is 
subtracted from the detected RF volt-
age; the circuitry expresses the voltage 
difference as a digital value and stores 
it back in memory. 
The sampling rate on the second pass 

is the same as on the first. Since the 
second trigger pulse comes exactly one 
frame time after the first pulse, the 
sync signals at any time after the pulse 
will be the same as on the first pass. 
The video signals will be nearly the 
same, so the total RF voltage on the 
cable will be about the same at any 
time after the pulse, except for the 
sweep voltage, which will stick out 
after the subtraction. This sweep is the 
only information that is now evaluated 
for response characteristics, signature 
build-up and standing waves. 

Response characteristics are the over-
all bandwidth characteristics that in-
clude the lower and upper roll-off 
points. This verifies that the device 
under test will pass the desired band 
and disregard spectrum where passage 
is not desired. In a cable system sweep 
response test, the lower and upper filter 
roll-off is what is of concern when 
two-way communication is desired. 'Pwo-
way transmission will also require the 
distribution system to be swept in both 
the forward and return direction. 

Signature build-up is an incremental 
"extra" contribution to gain in a 
particular portion of the operational 
spectrum. The signature "bumps" may 
be quite small per amplifier, but will 
grow in cascaded amplifiers. The oper-
ating manual of the amplifier or the 
manufacturer should be consulted for 
corrective procedures in decreasing the 
signature build-up. 

Standing waves are the result of 
impedence mismatches located out-
bound from the amplifier. This includes 

housings, connectors, directional cou-
pling devices, and taps and splices that 
are in front of the signal. 

Previously, a distribution system 
was set up using a signal level meter 
and one or two RF carriers for refer-
ence. One carrier was at the lower end 
of the passband and the other was at 
the upper end. This technique is ade-
quate with short cascades and 12-
channel systems, but proves inade-
quate when cascades grow and channel 
capacity increases. This single-carrier 
set-up method will not show frequency 
suckouts, inband noise, filter roll-off, 
improper equalization or information 
about the area of the spectrum where 

FIGURE 2 

transmitter 

Trunks 

Multiple trunks 

no carriers are present. Sweep response 
testing provides a means to align and 
verify the amplifier's performance. It 
also provides a pictorial of the effect of 
the cable and other components on the 
sweep signal over the entire system's 
bandwidth. 

Various means of sweep signal inser-
tion are used. In a headend with a 
single output, we can use a set-up 
similar to Figure 1. This same set-up 
may be used for multiple trunk outputs 
as long the desired sweep level can be 
maintained after splitting, as in Figure 
2. When the output of the test equip-
ment is insufficient to perform as re-
quired, a post amplifier after the RF 
sweep generator may be required prior 
to insertion of the sweep signal into the 
system. The primary concern is to 
maintain test values that will give 
meaningful results when displayed. If 
the inserted sweep values are unknown 
or carelessly coupled into the system, 
the results are nearly meaningless be-
cause there is no point of reference from 
which to determine useful information. 

This will verify the test equipment's 
operation because no components are 
between the sweep generator and the 
receiver. By setting the sweep band-
width and the RF output level parame-
ters at the required insertion values, 
the test equipment's performance is 
verified. Performance verification will 
be different for various types of equip-
ment and the manufacturer's equip-
ment manual must be consulted for 
proper set-up. It is therefore the oper-
ator's responsibility to carefully read 
the equipment manual to determine all 
set-up requirements and become famil-
iar with the specific test equipment. 
The insertion test point and the 

recovery test point should also be swept 
for flatness to determine what effect 
these devices will have on the response 
of the inserted sweep signal. Remem-
ber, the system's flatness will be no 
better than the flatness established at 
the insertion point. From the insertion 
point forward, the sweep response test 
signal can only be degraded in quality. 
It is this effect of the cable, amplifiers 
and passive devices through which the 
signal must travel that will be dis-
played. 

Conclusion 

Sweep response testing is used by 
manufacturers for component evalua-
tion, module alignment and final assem-
bly certification. Sweep response test-
ing is used by cable companies for 
pre-installations checks of equipment, 
post construction set-up, proof-of-
performance acceptance and the bench 
repair of failed equipment. Many cable 
companies also sweep test their dis-
tribution system in a continuous effort 
to maintain the system's peak opera-
tional performance and avoid un-
scheduled maintenance when possible. 
In the above efforts and all future 
applications of sweep response testing, 
the most important point to consider is 
to have a valid reference from which 
to draw valid test results. 
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Signal analysis meters 

s
ignal level meters (also known as 
field strength, field intensity or 
signal analysis meters) are impor-

tant and widely used diagnostic tools 
that monitor broadband network signal 
levels. Originally developed for the 
CATV market, SLMs are tuned radio 
frequency voltmeters and basically mea-
sure voltage applied to their terminals. 
In addition to calibration in voltage, 
many SLMs are also calibrated in 
dBmV. They're available in simple 
installer versions that are relatively 
inexpensive and measure high and low 
channel carriers. More complex and 
expensive models can measure hum 
modulation and carrier-to-noise ratios. 
A few contain integral signal gener-
ators as well. That's a handy feature 
when used on a LAN because, com-
pared to more traditional CATV video 
applications, carriers will tend to show 
up in bursts rather than continuously. 

Other features some meters contain 
are ohmmeters, hardened or water-
proofed housings, automatic power-off 
circuits to conserve batteries, battery 
chargers, built-in temperature calibra-
tors, 300 MHz to 890 MHz tuning 
range, autoranging, spectrum analyzer 
interfaces, rack mount versions with 
built-in spectrum analyzer displays, 
two-year warranties, video or audio 
level readings in dBmV, audio mon-
itors, modems or built-in CRT mon-
itors. 
Watching system levels is important 

because bit error rates will increase if 
the levels are out of tolerance. Low 
signal levels will increase noise effects; 
high levels will increase distortion. 
SLMs also can be used with dipole 

antennas to measure and locate system 
leaks and with a signal source and 
terminators to test passive component 
isolation, insertion loss or tap loss. 
There are some differences between 

broadband CATV networks and LANs 
that affect SLMs and other test gear. 
The size and complexity of the network, 
length of cascades, availability of on-
site technical personnel, priority at-
tached to certain network legs and cost 
considerations will dictate the precise 
equipment package that's appropriate 
for each network. 

In some ways, LANs are more com-
plex. CATV, for example, uses a single 
signal format (NTSC, AM and FM) and 
the receiving device is a TV set. A 

There's an SLM for 
almost every conceivable 

situation. 

LAN, on the other hand, might use any 
of 50 different modulation schemes and 
data bandwidths. Also, there's the 
matter of active return. "You really 
have limited control over the ampli-
tude of the return path and output 
levels so you can't readily use return 
energy as the reference for SLM mea-
surements," Wavetek Indiana's 'Ibrry 

Wavetek's new LAN 450D 
Bush, technical support specialist, says. 
That's one reason Wavetek recently 
introduced the LAN 450D Network 
Analysis Meter, an SLM with a built-
in, phaselocked RF signal generator. 

SLMs for LANs 

On the other hand, LANs frequently 
are much easier to maintain than 
CATV networks. So LANs may not 
require all the test equipment a CATV 
operator might have on hand. For 
example, third order distortion and 
cross modulation aren't typically prob-
lems in LANs unless the networks are 
heavily loaded or using very long 
amplifier cascades, Bush says. Another 
factor to keep in mind is personnel. 
"Some operators won't have trained 
staff on-site to do system sweeps." LAN 
size also can make a difference. "A 
smaller network using only a single 
amplifier might be able to get by with 
a loop loss meter (LAN 450D) and 
occasional spectrum analysis to see 
what's on the net that you didn't put 
there," Bush says. Another advantage 
of the LAN 450D is the reaction time 
it affords. It's a one-piece device and 
doesn't require heavy technical back-
ground to interpret or use. And that's 

important when system down time is 
expensive. 

"It might be more cost effective for 
a LAN user to buy a leakage detector 
than to run a sweep," Bush says. "I've 
seen some plants that have been run-
ning for five years and have never had 
a sweep run." Larger LANs, on the 
other hand, will require sweeps— 
especially if serious cascades (10 amps, 
for example) are used. The type of data 
being run also makes a difference. 
Some sweep techniques (high level 
sweeps among them) necessarily create 
a lot of interference. CSMA/CD (carrier 
sense multiple access with collision 
detection) systems are "a natural for 
interfering sweeps," Bush says. Inter-
fering sweeps usually will run transpa-
rently on a CSMA/CD system because 
they're set up to sense collisions and 
automatically retransmit. Ibken ring 
systems, by way of contrast, can't 
tolerate interfering sweeps to the same 
degree. A "sweepless sweep" or low 
level synchronous sweep works better 
with token ring nets. 
Bush recommends a minimum level 

of leakage detection testing and equip-
ment for LANs, because the levels run 
are much lower than is typical for 
CATV networks. Ingress is probably a 
bigger problem than egress, especially 
co-channel interference caused by TV 
transmissions in the VHF bands. Load-
ing schemes used by LANs tend to be 
more random than is typical in CATV 
and that tends to compensate for com-
posite beat problems on LANs. Relative 
group delay, on the other hand, might 
be a bigger problem for LANs than for 
CATV. 

Building products for broadband 
LANs is changing Wavetek's engineer-
ing philosophy a bit. In the past, test 
accuracy was among the most impor-
tant design goals. And while that's still 
important, in a LAN environment, 
reaction time has grown in importance. 
Wavetek wants equipment that's easy 
to set up and easy to operate; to get 
tests done faster and to save labor. 
"Overall, our concept is to reduce the 
amount of overhead required to main-
tain a network, not focus exclusively 
on just test results," Bush says. 

Calibration checks 

Calibration checks are important 
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If any two words can sum up 
Texscan Instruments' approach 
to the SLM market, those words 
are 'portable' and 'rugged.' 

since level readings between similar 
meters might vary by a few dB even 
when all are set to the same specifica-
tions. Also, if the meters will be used 
at widely varying temperatures (other 
than room temperature for example), 
they should be calibrated at high and 
low temperatures so error correction is 
possible. Sadelco's spectrum calibrator 
can be used to make calibration checks. 
The SC 450 calibrator generates a 
white noise signal containing all fre-
quencies between 4.5 MHz and 450 
MHz, all at the same amplitude. It 
compensates for the different IF band-
widths meters have by generating a 
narrow-band, crystal-controlled signal 
with accuracy ± 0.25 dB. 

Wavetek's MC-50-400 Tunable Meter 
Calibrator also can be used to tune 
SLMs over the 4 to 400 MHz range with 
an accuracy of ± 0.25 dB. Wavetek 
additionally has the AutoBite auto-
mated signal testing system that mon-
itors each carrier on a system, mea-
sures levels, checks for modulation and 

Texscan Instrument's new Spectrum II 
meter 

hum modulation, measures tempera-
ture, stores and analyzes the data. 
Using an IBM PC software package, a 
PC or compatible controller and remote 
SAM meters with RS-232 ports, Auto-
Bite can poll 24 remote sites, 70 
channels at 10 automatic testing times. 

Texscan Instruments 

If any two words can sum up Texscan 
Instruments' approach to the SLM 
market, those words are "portable" 
and "rugged." The company recently 
revamped its SLM line with two new 
models that offer the best warranty 
available in the industry: two years on 
every SLM. The basic design philo-
sophy was to engineer toughness into 
the device, recognizing that in CATV 
settings, the meter will literally be 
thrown into the back of a utility van 
and be carried up and down telephone 
poles. Also, some of the design engi-
neers at Texscan have backgrounds in 
the consumer electronics industry, and 
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The SAM Ill is programmed to 
select any frequency within 0.1 

MHz across the band. 

there the philosophy is that devices 
"have to be right and have to last a 
long time," says Gary Gerhold, com-
pany vice president and general man-
ager. 

In fact, lbxscan's product reliability 
is up by a factor of three over the past 
three years. The company goal is less 
than a 5 percent return rate on shipped 
instruments. In the high-volume con-
sumer electronics industry, manufac-
turers shoot for a 1 percent return rate. 
lbxscan's corporate philosophy is simple: 
be a world-class manufacturer of port-
able, rugged test equipment. 

ibxscan also does a lot of custom 
work. In fact, the company resembles 
a big engineering model shop more 
than a high-volume production run 
manufacturer. "Every customer has 
some unique needs and we have to 
respond to those needs," Gerhold says. 
In fact, lots are often so small that 
traditional statistical process control 
procedures aren't possible. Instead, every 
SLM that goes out the door has been 
individually tested. Later this year, 
vibration and shock test equipment 
will be installed at ibxscan's plant to 
find latent mechanical problems in 
SLMs and all other portable devices 
made by the company. Also, RF mod-
ules are quite a bit more complex than 
digital boards, so more testing is neces-
sary. "Every time you slap a case onto 
a device the capacitance and resistance 
changes," Gerhold points out. 

lbxscan's new SLM line features the 
Spectrum II, a two-button device that 
measures a single high channel and a 
single low channel on a broadband 
network. The handheld device is about 
the size of Sony Walkman and is 
accurate to within 1 dB. Using auto-
matic power-off circuits, the single 
rechargeable 9-volt battery will last 
over eight hours. Low channels read 
are 3 (61.25 MHz) and 4 (67.25 MHz). 
High channels read are 36 (295.25 
MHz) and 37 (301.23 MHz). 
The Spectrum 600 covers the 5 MHz 

to 600 MHz frequency range in six 
bands and can measure from -35 dBmV 
to + 60 dBmV with accuracy of ± 0.75 
dB to 450 MHz; ± 1.0 dB from 450 MHz 
to 600 MHz. It uses a NiCad recharge-
able battery and contains a built-in 
charger. It weighs 8.5 lbs. and is drop 
tested to mil spec. Previous models had 
a plastic case. 

The Spectrum 700 weighs 13 lbs. and 
covers the 5 MHz to 600 MHz bands. It 
operates from zero to 130 degrees 
Fahrenheit. An audio monitoring fea-
ture is included. The unit has an 
aluminum case, internal charger and 
NiCad battery, padded weatherproof 
carrying bag. An audible tone indicat-
ing power on sounds at five-minute 
intervals. For more information, circle 
Reader Service number 75. 

An SLM for every need 

Wavetek Indiana has a complete line 
of SLMs that range from simple in-
stallers meters to microprocessor-
controlled rack mount versions. The 

Attentetor 

Volts 

RF attenuator switches, front panel 
calibration and an ABS plastic case. 
It's waterproof and weighs 5 lbs. Accu-
racy is ± 0.75 dB. 
The SAM I can be coupled with an 

oscilloscope to function as a spectrum 
analyzer, measures hum and voltage 
and is available in 300 MHz, 450 MHz 
or UHF versions. An internal cali-
brator allows accuracy within 0.25 dB 
and temperature calibration from the 
front panel. Frequency tuning is sim-
plified by the five-band dial. The accom-
panying instruction manual fits into 
the SAM storage compartment. 
The SAM III is a microprocessor-

controlled meter with pre-programmed 
storage of standard and HRC channels 

Tun', 

Man ShID 
Power Sn., 

0 [ 
• 

The Wavetek Wavetek SAM HIE 600 
newest addition to the family is the 
LAN 450D Network Analysis Meter 
that incorporates a phaselocked RF 
signal generator for stand-alone loop 
loss measurements from any point on 
the network. It measures data carrier 
levels, C/N and hum modulation. The 
LAN 450D can transmit and receive 
frequencies between 5 MHz and 450 
MHz. Translator offsets can be stored 
in non-volatile RAM. 
The low-priced DT-9 installer's meter 

is tuned to channels 2 and 13, but can 
be custom-ordered for other channels 
in the sub-, mid- or super-bands. Accu-
racy is ± 2 dB and an ohmmeter is 
included. 
The SAM Jr. covers the 10 MHz to 

450 MHz range, has an audio speaker, 

(both video and audio carriers). All 
channels can be called up by channel 
designation (2 to 60) and format (stan-
dard or HRC). A "Next" button auto-
matically tunes up one channel. The 
SAM III also is programmed to select 
any frequency within 0.1 MHz across 
the band. An internal calibrator allows 
temperature compensation ± 0.25 dB. 
Hum modulation, voltage, and C/N 
tests are standard. A spectrum ana-
lyzer interface allows SAM III use with 
a standard X-Y display scope. Fre-
quency range is 4 MHz to 450 MHz 
standard with optional UHF coverage. 
Remote control capability is provided 
by the integral RS-232 interface. 
The SAM IIIE 600 has the same 

capabilities as the SAM III but covers 
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The SAM RACC is a 
rack-mounted 450 MHz meter 

designed specifically for 
remote automated testing. 

frequencies to 600 MHz. 
The SAM IV DX is a rack-mounted 

headend meter with a built-in display 
for spectrum analysis. The meter tunes 
to 60 standard or HRC channels (video 
and audio) or to any frequency (in 0.1 
MHz increments) across the 4 MHz to 
450 MHz range. A "Next higher" 
channel tuning function is standard. 
The SAM IV DX is compatible with the 
RT-1 remote terminal and RT-IV Auto-
mated lbst System. An RS-232 port 
allows remote operation. Signal level 
measurements, hum, temperature or 
battery status can be interrogated 
remotely. An auto-answer modem operat-
ing at 300 bps, internal calibrator and 
enhanced peak detector (used to en-
hance mesurements on carriers using 
sync suppression scrambling) are in-
cluded. 
The SAM RACC is a rack-mounted 

450 MHz meter designed specifically 
for remote automated testing and in-
cludes a auto-answer modem running 
at 300 bps, calibrator and enhanced 
peak detector. The RT-1 is a hand held 
terminal used for direct or remote 
testing of SAMs with an RS-232 inter-
face. Circle Reader Service number 76. 

Sadelco 

Englewood, N.J.-based Sadelco Inc. 
has a line of meters ranging from 
installer's to sophisticated 900 MHz 
devices with X-Y plotter terminals, 
composite video jacks, attenuators (10, 
20 dB steps), internal calibrators, auto-
matic shut-off, hum tests, S/N tests, 
voltage tests and low battery warning 
indicators. 
The Sadelette is a hand held bar 

graph display meter available in two-
channel versions for any channels or 
pilot carriers up to 300 MHz. It's 
designed for CATV converters. 
The Model 733B installer's meter 

offers resolution ± 2 dB and monitors 
the 54 to 216 MHz band. It weighs 5 
lbs., has a built-in speaker and is 
powered by four 9-volt batteries. The 
Model 733C covers the 54 MHz to 450 
MHz band, has automatic shut-off, a 
speaker and is accurate ± 1.5 dB. A 
MK III low frequency adaptor is avail-
able for measurements between 4.5 
MHz and 45 MHz. 
The Model 719D weighs 7 lbs., reads 

in dBmV from 54 MHz to 216 MHz and 

470 MHz to 812 MHz. The MK III 
adaptor is available for the 4.5 MHz to 
45 MHz band. Accuracy is ± 2 dB in the 
VHF bands, ± 3 dB in the UHF bands. 
The 719D can be powered by batteries 
or AC. 
The model 7450 covers the 54 MHz 

to 450 MHz band with accuracy of ± 1.5 
dB, has two 20 dB pads, an audio 
monitor, automatic shut-off and can be 
powered by NiCad, carbon-zinc or alka-
line batteries. The MK III adaptor also 
is available for the 7450. 
The FS 3D-VS is calibrated in dBmV 

with continuous coverage from 54 MHz 
to 540 MHz (the MK III adaptor will 
cover the 4.5 MHz to 54 MHz band). 
The 7 lb. meter has accuracy of ± 1 dB 
in the 54 MHz to 450 MHz bands at 75 
degrees Fahrenheit. An audio monitor, 
recorder jack, video jack for oscillo-
scope, 20 dB and 10 dB attenuators and 
automatic shut-off cicuit are standard. 
The FS 3D-VU meter tunes the 54 

to 216 MHz and 470 to 812 MHz bands. 
The MK III adaptor is used for 4.5 MHz 
to 45 MHz coverage. Accuracy is ± 1 
dB in the VHF bands, ± 2 dB in the 
UHF bands. An audio monitor, X-Y 
recorder jack, oscilloscope jack, auto-
matic shut-off circuit and 20 dB and 
10 dB attenuators are standard. 
The models Super 600 (4.5 MHz to 

600 MHz) and Super 900 (4.5 to 890 
MHz) are top-of-the-line meters with 
± 0.5 dB accuracy (Super 600) and ± 1 
dB accuracy (Super 900). S/N, hum 
modulation, voltage, and ohm mea-
surements are standard. Audio output, 
X-Y recorder jacks, NiCad batteries, 
video output jacks and readouts in dB 
millivolt or dB microvolt are standard. 
The meter readout has a 20 dB range 

with 1 dB markings. A calibrator is 
built-in. The Super 600/900 weigh 10 
lbs. with case and batteries. Acces-
sories include case, test leads, head-
phones, charger and AC adaptor, cig-
arette lighter charging cord, 12 re-
chargeable NiCad cells and manual. 
Circle Reader Service number 77. 

Comsonics 

ComSonics Inc. sells the "Window," 
a 5 MHz to 550 MHz meter operating 
from -10 to 120 degrees Fahrenheit 
with accuracy of 0.5 dB at room 
temperature. A calibrator is built-in. 
The portable unit weighs 11.5 lbs. and 

New LAN OTDR maps 
fiber optic cable routing 
The TD-9960 high resolution OTDR is 
available with disk-drive mass data 
storage for easier cable system doc-
umentation and trouble-shooting 

Laser Precision's new high resolution optical 
time domain reflectometer for LAN applica-
tions offers a wide range of features and ca-
pabilities. The mass data storage option en-
ables you to store the test trace of the total 
length of each fiber optic cable link on con-
venient floppy disks. Upon retrieval of a trace, 
you can obtain readout of dB loss and location 
at any point along the trace, such as at a 
splice or connector. You can also expand any 
point of interest along the trace for close anal-
ysis. This can be done on the TD-9960's CRT, 
or on an IBM type personal computer with the 
TD-958 OTDR emulation software to provide 
an easy method for maintaining and trouble-
shooting the cable system. The full ASCII 
keyboard enables you to add notes, such as 
date, location, and code, as well as retrieve 
any trace on the floppy disk. This convenient 
method for mapping the routing of the cable 
system also makes it easier and faster to 
pinpoint any location of a cable problem. 

The superior capabilities of Laser Precision's 
LAN OTDR are to the real benefit of the user. 
It has the capability to zoom in on any area 
along the total length of the trace, without 
having to rescan and reaverage the data. The 
TD-9960 eliminates the time consuming and 
irritating requirement of having to constantly 
rescan. During splicing, only a single marker 
is required to establish the splicing location 
on the TD-9960's CRT. This position is main-
tained, going from fiber to fiber, during se-
quential splicing. No reprogramming re-
quired. The TD-9960's real-time display with 
continuous dB readout makes it easy to op-
timize the fiber core alignment prior to splicing. 

The TD-9960 features plug-in modules for 
850 and 1300nM, ± 0.01% base accuracy, 
0.01dB resolution, 20dB backscatter range, 
10cm resolution, short 3 meter dead zone 
which is compensated by the pigtail, 40 kilo-
meter distance range, real-time display, dual 
cursers, built-in digital X-Y plotter, and avail-
able IEEE-488 or RS-232 interface, as well as 
the TD-959 mass data storage option. 

For more information, contact LASER 
PRECISION CORPORATION, 1231 Hart St., 
Utica, NY 13502, or call (315) 797-4449, or 
telex: 646803 

Reader Service Number 36 
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Sencore is a well-known 
name in TV test instrumentation 
and has introduced two SLMs 
for the broadband industry. 

Is powered by 12-volt sealed gel cell 
batteries operating for about six hours. 
On power-up, the screen shows a dis-
play of all video signals. From there the 
user selects a desired frequency to 
monitor. The screen then shows a 
detailed profile including channel, fre-
quency, video level in dBmV and audio 
level in dBmV. S/N and hum readings 
also are standard. Circle reader service 
number 78. 

channel. Audio output, IEEE 488 bus 
output capability (requires a Sencore 
IB72 interface) and automatic power-
down are standard. Operating range is 
from -4 degrees to 104 degrees Fahren-
heit. Power is 12-volt DC and the unit 
weighs 10.2 lbs. RF level accuracy is 
± 1 dB over VHF, sub-, mid-, super-and 
hyper-band; ± 3 dB on UHF. 
The S/N noise test requires storage 

of a reference noise signal. Two refer-

The new model FS74 "Channelizer Sr." from Sencore automatically returns HRC 
and IRC offset. 

Sencore 

Sencore is a well-known name in 
TV test instrumentation and now has 
introduced two SLMs for the broadband 
industry. The FS73 "Channelizer Jr." 
is a digitally tuned meter covering the 
FM, VHF, UHF sub-band, mid-band, 
hyper-band channels in standard, HRC 
or IRC formats. Automatic fine tuning 
allows the FS73 to tune all channels, 
whether standard or shifted, while a 
readout shows how far the carrier is 
from the assigned frequency with 1 
kHz resolution. The FS73 also can be 
manually tuned in 50 kHz steps. An 
autoranging attenuator provides fast 
measurements over the entire input 
range of 5 microvolts to 1 volt with 1 
dB accuracy. 
The FS73 measures audio and video 

carrier levels, dB difference between 
audio and video carriers ±2 dB, hum 
modulation (60 and 120 Hz) and S/N 
(on any in-use channel). The FS73 hum 
test doesn't require an unmodulated 
carrier and can be used on any in-use 

ences can be used: noise on an unused 
channel or noise measured during the 
vertical blanking interval of an in-use 
channel. Most SLM S/N references are 
based on unused channels. But vertical 
blanking interval measurements, where 
possible, can provide a better indica-
tion of individual channel S/N. Ampli-
fiers generally contribute a uniform 
amount of noise throughout the spec-
trum. Signal processors, however, tend 
to contribute noise only within a narrow 
bandwidth. 
The model FS74 "Channeliz,er Sr." 

offers even more interesting features. 
Like the FS73, the FS74 uses a digital 
tuner to lock on to all frequencies 
typically used on a broadband network 
(FM, VHF, UHF, sub-, mid-, super- and 
hyper-band) with 0.1 MHz accuracy 
and a flat 5 microvolt sensitivity and 
1 dB level across all bands. Automatic 
fine tuning finds any frequencies offset 
from standard. Manual tuning in 50 
kHz steps also is possible. An auto-
ranging attenuator allows fast and 
automatic level measurements over the 

entire range of input signal levels. Like 
the FS73, the FS74 also measures video 
and audio carriers and displays the dB 
difference between the carrier levels. 
The S/N measurements can be done on 
any in-use channel. Hum measure-
ments also are automatic. Autoranged 
volt and ohmmeters are built-in. 
An interesting and unique feature 

is a built-in three-inch CRT monitor 
with 3.5 MHz bandwidth that can be 
used to visually test for interference, 
ghosting or other video signal impair-
ments that might not show up on the 
quantitative tests. The monitor is adjus-
table for brightness and contrast and 
derives sync digitally so no user adjust-
ments are required. 

Audio output, IEEE 488 bus inter-
face capability (a Sencore IB72 inter-
face is required) and automatic power-
off features are standard. The FS74 
weighs 13.5 lbs. and is powered by 
12-volt DC. For more information circle 
reader service number 79. 

Matrix Test Equipment 

Three signal strength and distortion 
meters are made by Matrix Test Equip-
ment. The Model R-12 automatically 
measures cross-modulation, composite 
triple beat, discrete second and third 
order. The signal strength meter gives 
readings in dBmV while distortion is 
displayed linearly in dB. The R-12 
operates over the 5 MHz to 500 MHz 
range standard. Frequencies to 1,000 
MHz can be special ordered. 
The AR-12 has IEEE 488 bus remote 

control ability, standard commutative 
filter processor, and automatically mea-
sures cross-modulation, composite triple 
beat, discrete second and third order 
distortion with resolution of 0.5 dB. 
The AR-12 operates over the 5 MHz to 
500 MHz frequency range standard and 
1,000 MHz can be special ordered. 
The Model R-75 has the testing 

features of the AR-12 but adds test 
capability for composite second order 
and carrier-to-noise. The R-75 reads 
power in dBmV and can make CTB, 
CSO and C/N measurements on chan-
nels where no carriers are running. In 
addition to supporting the IEEE 488 
bus interface, the R-75 also supports 
the RS-232 interface. Circle reader 
service number 80. 

—Gary Kim 
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Broadband 
modem market 
in flux 
The broadband RF modem vendor 

base is in a state of major transition. 
Several traditional players have al-
ready phased down their operations 
and a few others will probably put their 
own nameplates on boxes manufac-
tured by somebody else. One of the 
newest players is ISC Datacom, a 
subsidiary of International Signal & 
Control Group PLC, a multinational 
company specializing in military, de-
fense, aerospace and telecommunica-
tions businesses. ISC Datacom is a 
broadband RF modem company led by 
familiar names: Chuck Frank, vice 
president of sales, and Ken Crandall, 
senior principal engineer, both of whom 
were principal figures at Zeta Labora-
tories. Zeta has justly earned a reputa-
tion for quality and ISC Datacom 
should do as well or better. 

ISC Datacom's first two products are 

the Model 1019 RF Modem and the 
Model 1056 RF Modem. The 1019 runs 
up to 19.2 Kbps, is protocol transpar-
ent, uses QPSK modulation for spectral 
efficiency and can run as many as 2,650 
data channels spaced at 25 kHz (66 
MHz total bandwidth). Features in-
clude forward error correction (nine-bit 
error bursts for all data rates except 
19.2 Kbps), built-in BERT, remote 
loopback, switch selectable single and 
dual cable interfaces, local and remote 
control of frequency, power, format and 
diagnostics. 
The Model 1019 runs synchronously 

at 1200, 2400, 4800, 9600 and 19,200 

Allen-Bradley's new modem. 

bps; asynchronously from 0 to 1200, 
2400, 4800, 9600 and 19,200 bps. The 
eight-pound modem can be rack-
mounted and has a dynamic range of 
-20 dBmV to + 20 dBmV. Transmit and 
receive frequency pairs run from 5.75 
to 396 MHz. 
The Model 1056 runs at 56 Kbps, is 

protocol transparent and uses 100 kHz 
spacing (66 MHz total bandwidth) for 
a total of 662 data channels. Its other 
features are the same as the Model 
1019 except that the Model 1056 can 
be configured in either full or half-
duplex. 

In quantities of nine or less, trans-
mitting at less than 732 MHz, the 1019 
costs $1,695. For transmit frequencies 
between 72 and 384 MHz, boxes cost 
$1,870. 

In quantities of nine of less, trans-
mitting at less than 72 MHz, the Model 
1056 costs $2,190. For transmit fre-
quencies between 72 and 384 MHz, the 
box costs $2,365. For details circle 
Reader Service number 81. 

Allen-Bradley, the Rockwell Interna-
tional-owned factory automation corn-

CATV & Communications 
Construction, engineering 
and installationseryices 

Iin Cablemasters Corp. 

814-774-2616 
Bernie Czarnecki 
President 2184 Rice Ave. 
Res. 814-922-7293 Lake City, PA 16423 

Reader Service Number 47 

(312) 523-6326 
(312) 523-9019 

"Quality Craftsmanship" 

CABLE COMMUNICATIONS, INC. 
L.A.N. CATV FIBER OPTICS 

Installation Services 

SUE HURLEY 4881 S. Archer Avenue 
President Chicago, Illinois 60632 

NaCom 
LAN Division 

CABLING INSTALLATION SERVICES 

• industrial 
• commercial 

• broadband 

• ethernet 

• nationwide 

LARRY BROWN 1-800-848-3998 

1900 E. Dublln-Granville Rd. • Columbus, Ohio 43229 
614-895-1313 • 1-800-848-3998 

Reader Service Number 49 

DLIVI 
ENTERPRISES 

Design engineering software 
and LAN construction 

P.O. Box 1207 
DAVID MARSHALL Marietta, GA 30061 
President (404) 426-6852 

Reader Service Number 48 Reader Service Number 50 
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LAN WATCH 

Manufacturing Automation 
Protocol connection 
prices have just fallen 

40 percent. 

pany, has a new 19.2 Kbps frequency 
agile aysnchronous modem designed 
for point-to-point and point-to-multi-
point applications. The firm also has 
introduced a line of VistaLAN/3 pro-
ducts that are compatible with Ethernet. 
For details circle Reader Service number 
82. 
LanTel Corp., the Norcross, Ga.-

based supplier of broadband voice and 

Ken Cooper 

data modems, has a new Model 840 
single-line trunk modem that links to 
any standard PBX system or telco 
Central Office line. It also can be used 
to create a voice bridge between two 
physically separate broadband net-
works. Getting outside consists of the 
familiar "dial 9" routine used by 
standard PBX systems. The 840 and its 
companion product, the Model 810 
(which connects to a single-line, tone-
type telephone) are programmable in 
50 kHz increments. Single-unit Model 
840s sell for $1,425. For details circle 
Reader Service number 83. 

Digital Equipment Corp. now is 
reselling Chipcom Corp.'s entire line 
of "Ethernet over broadband" LAN 
products in the Far East, Central and 
South America, the Caribbean, Au-
stralia, New Zealand and Canada. For 
details on Chipcom's product line circle 
Reader Service number 84. 
Ken Cooper is the new director of 

sales for Fairchild Data Corp., the 

Scottsdale, Ariz. manufacturer of broad-
band modems. 
MAP (Manufacturing Automation 

Protocol) connection prices have just 
fallen 40 percent to less than $450 per 
port. Concord Communications, 
which specializes in MAP networks, 
says the per-port connection is that low 
on its 10 Mbps Terminal Server with 
12 ports. The unit sells for $5,250 and 
is available 30 days ARO. For details 
circle Reader Service number 85. 
Bridge Communications, the pro-

lific LAN gateway and bridge manu-
facturer, has a new CB/1 5 Mbps bridge 
connecting different broadband LANs, 
extending the reach of a single Bridge 
broadband network (to 15 miles). The 
CB/1 supports six channel pairs and 
multiple CB/1 units can be used to 
support all six Bridge network channel 
pairs. 
The company also has a new two-

port communications server designed 
for unobtrusive placement of one or two 
terminals on a broadband network. A 
college dormitory room or data-entry 
terminal point are examples of where 
it might be used. The server has the 
same footprint as Bridge's RFM/5 
modem. The CS/50 is priced at $1,495 
and is available 30 days ARO. 

Also new is a PCS/1 communications 
server with NETBIOS interface for 
connecting IBM PCs or 3270 hosts to 

Bridge's 5 Mbps broadband network. 
The PCS/1 runs the TCP/IP ('Pransmis-
sion Control Protocol/Internet Protocol) 
favored by the Defense Department 
and costs $1,195. It's available 30 days 
ARO. For details circle Reader Service 
number 86. 
General Electric Fanuc Automa-

tion North America has introduced 
six interface and modem boards that 
allow its Series Six Plus programmable 
controllers connection to MAP carrier-
band networks. They're priced at $3,150. 
For details circle Reader Service number 
87. 
LANEX (formerly Kee Inc.) has a 

new model PC588 IBM PC interface to 
its broadband LAN. The PC588 costs 
$695 and is available now. For details 
circle Reader Service number 88. 
Cadco, the Garland, lbxas-based 

manufacturer of CATV headend elec-
tronics, has several modulators and 
translators suitable for LAN use. The 
250B modulator outputs channels T7 
through YY (5 to 440 MHz). The 350 
modulator outputs frequencies from 54 
MHz to 440 MHz. Cadco's frequency 
translator converts almost any 6 MHz 
band to any other frequency, up or 
down, from 6 MHz to 440 MHz, includ-
ing 156.25 and 192.25 offsets. For 
details circle Reader Service number 
89. 

—Gary Kim 
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Design principles for 
broadband LANs 

Designing a broadband LAN is an 
awful lot like designing a small two-
way cable TV network, although data 
applications may require improved CI 
N and peak-to-valley while one-way 
video probably requires better distor-
tion performance, in particular compos-
ite triple beat. Both networks are 
specified with reference to the 6 MHz 
video carrier level. And in LAN as well 
as CATV applications, the transmit 
level from each active device is typ-
ically set at 56 dBmV in the forward 
path; 10 dBmV in the return path. 
Each outlet, or drop, would typically 
receive 6 dBmV of signal. 

Peak-to-valley response over any 
given 6 MHz channel should be 1 dB 
or less, with total system peak-to-
valley of 3 to 3.5 dB or so. System C/N 
should run between 42 and 45 dB— 
closer to 45 in the forward path. Hum 
modulation should be held to between 
2 percent and 3 percent; carrier-to-
second order at -60 dB; carrier-to-
composite triple beat at -51 to -53 dB. 

Some tips on designing 
a system. 

Egress should conform to FCC rules. 
A common suggestion is to run data 

carrier levels about 13 dB below video 
when 300 kHz data channels are used; 
18 dB below video when 96 kHz data 
channels are used. There's a simple 
reason. "You want the amplifier to see 
a channel power loading equivalent to 
a video signal when using multiple 
narrow band signals," says General 
Instrument (Jerrold Division) Applica-
tions Engineer Helmut Hess. 

Push-pull amplifiers ought to work 
in most situations. Feedforward might 
be overkill in many situations, since 
amplifier cascades are generally much 
smaller in a LAN than a CATV plant. 
On the question of bandwidth, Jerrold's 
Hess prefers 450 MHz. "The added 
distortion products, slope changes and 
channel loading are the problem. You 

might lower signal levels, but then 
you're running the risk of C/N prob-
lems," he suggests. 
And while harmonically related car-

riers (HRC) or incrementally related 
carriers (IRC) reduce beat products in 
a CATV system, Hess questions their 
application for LANs, because "in 
most cases you don't have enough video 
channels or a long enough cascade to 
see the improvement." 
On mid-split systems, there seems 

some disagreement among designers 
on where the lower edge of the forward 
bandpass ought to be. Sometimes it's 
specified at 162 MHz. Other times it's 
set at 168 or 174 MHz. Amplifier filter 
roll-off seems to be the cause of the 
disagreement. 

Small LANs—those requiring only 
two amplifiers or less, in cascade— 
might be able to use line extenders 
exclusively. But as in CATV, any 
cascade longer than that requires trunk 
and distribution gear. 

—By Gary Kim 

classifieds 

HELP WANTED 

MAINTENANCE 
TECHNICIAN 

SERVICE 
TECHNICIAN 

INSTALLERS 

We have immediate field posi-
tions available at our growing 
Southern California cable opera-
tion. We're ideally located 60 miles 
north of San Diego near beaches 
and mountains. Excellent benefits 
are offered. Call or send your 
resume to: Pete Purvis, Technical 
Mgr., 26181 Avenida Aeropuerto, 
San Juan Capistrano, CA 92675. 
714/240-1212 x439. EDE. 

DIMENSION 
CABLE SERVICES 
A Times Mirror Cable 
Television Company 

western 
auddeo 
CATV and LAN Personnel: 
• Project Engineers  
Experience in 2—Way Design 
CAD Operations 
• System Technicians  
2 Years Experience in 2 Way System Operation 
Jerrold and C—Cor Systems 
Capable of Operating Wavetek Sweep System 
• • • • • • * * • 

Send Resume & Salary History To: 
Western Audio—Video 
818 Douglas Avenue 
Redwood City, CA 94063 
(415) 366-8294 
Excellent Benefits & Opportunities  

WANTED 
Well and Alive 

TRUNK & SERVICE TECHNICIANS 

Reason: To provide top notch service 
and maintenance for our customers. 

Where: Beautiful Lake County, Illinois 
resort area, 45 minutes North of Chicago 
near Wisconsin border. 

Reward: Good pay, good benefits, good 
environment and great company to work 
for. 

Contact: 
Sheriff/Engineer—Scott Alar 
US Cable of Lake County 
Waukegan, Illinois 60085 

(312) 336-7200 

Let Classifieds Work For You. 
For more information, call (303) 860-0111, or write CableVision 
magazine, 600 Grant St., Suite 600, Denver, CO 80203.  
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CLASSIFIEDS 

HELP WANTED 

2.1111arziEr AliociatEs 

EXECUTIVE SEARCH CONSULTANTS 

Specialist 
in the nationwide 

placement 
of technical, operations 
and sales personnel 
for the CAN industry. 

P.O. Box 21217 
Fort Worth, Texas 76121 (817) 332.7201 

LINE/SERVICE 
TECHNICIANS 

Positions available immediately. 2 years 
experience preferred. $7-12 per hour. 
Send resume to: 

Brad Shoemaker 
Cable TV Montgomery 
250 Hungerford Drive 
Rockville, MD 20850 

WANTED: 
SURPLUS CABLE EQUIPMENT 

Jerrold, Oak, Hamlin & Scientific 
Atlanta equipment. 
Highest Prices Paid 

Cable Equipment Brokerage Co. 

(818) 709-3724 

WANTED TO BUY: 
Addressable converters with head end 
computer for small system with 1,000 subs 
— Prefer used equipment in good condi-
tion. 

SURPLUS FOR SALE: 
Phase Com 2176 coherent modulators 
with saw filter, 2105 and 2106 modulators, 
2206 de-modulators with saw filter, 2205 
de-modulators, 2300 and 2306 processors. 
60 units, most all channels (including AA 
thru YY), good condition, sold as one lot 
only. Price negotiable. 

Call Bob Shaffner at 
FLIGHT SYSTEMS CABLEVISION 

Mechanicsburg, Pa. 17055 
(717) 697-1111 days or 697-1950 eves. 

PROJECT COORDINATOR 
Southern New Jersey system seeks pro-
ject coordinator. Person will be responsible 
for rebuild construction of the plant in a 
400 + mile system, and 36,000 home drop 
rebuild. Person should have good organiza-
tional and supervisory skills, also, the 
ability to handle inventory and the ordering 
of materials. Send resume and salary 
requirements to: 

T.C.I. of Wildwood 
4315 New Jersey Avenue 
Wildwood, NJ 08260 

An Equal Opportunity Employer 

Baker3cott 
O. OCECUTIVE SEARCH 

1259 Route 46 Paruppany , NJ 07054 201 263 3355 

Specialists in the COMMUNICATIONS 
INDUSTRY 

CABLE TV, BROADCAST TELECOMMUNICATIONS 

DIVISION DIVISION 

POSITIONS AVAILABLE AT ALL LEVELS OF 
MANAGEMENT. COAST TO COAST 

Call or %vote NI CONFIDENCE 
FEE PAID 

WE DONT TALK CABLE, WE KNOW CABLE" 

PRINCIPALS DAVID ALLEN & JUDY BOUER 

AERIAL BUCKET TRUCKS 
Large selection geared for CAN 

STANDARD TRUCK & nS.. 
EQUIPMENT CO. .Aiatr 

1155 Hill St. S.E. - 4 
Atlanta, GA 30315 

Phone: 1-800-241-9357 BUCKET TRUCKS 

FOR CATV DROP WIRE 
Westay Reverse Spiral Grips Are 

Guaranteed to Resist Rust and Corrosion 

.WESTAY COMPANY 
P.O. Box 1450 

Oakdale, CA 95361 (209) 847-66601 

CHANNELCUE 
Line equipment 
and meter repair 

IMI 623 en STREET • P 0 BOO 590 • DESHLER. NEBRASKA 66340 

1.021365-1520 

LEE ENTERPRISE 

Employer 
Paid Fees 

WE PLACE ENGINEERS, 
SALES, MGMT. & FINANCIAL 

PEOPLE 
(all levels for the CAN Industry) 

Nationwide Service — All Locations 
America's Leading Source for a Decade 

For information phone or write Mark Kornish 

kEy SySTEMS, 
479 Northampton Street 

Kingston, PA 187114 

(717) 283-1041 

TECHNICAL 
PERSONNEL 

Prime Cable of Maryland has immediate 
openings for a qualified headend techni-
cian and an experienced sweep techni-
cian. Excellent career opportunities and 
benefits package in this dual system of 
56,000 subs. Salaries commensurate with 
experience. Please send resumes to: 

Prime Cable of Maryland 
9609 Annapolis Road 
Lanham, MD 20706 

ATTN: Personnel Director 
EOE 

WANTED 
Surplus JERROLD taps FFT2-85F series 
& FFT4-12F series. Call Prime Time Cable 
(713) 681-3908. 

BUSINESS DIRECTORY 

Why settle for ONLY 
Processing? 

o 

e AIL PARTS 

\e' AND 
- 90 DAY LIMITED WARRANTY 

h.1e) 

C2\  

INCLUDES 

Ni 'NORTHEAST CABLE ELECTRONICS, INC. 
61 NIYROCK AVE. WATERFORD, CT 06385 

203-443-7675 
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EQUIPMENT FOR SALE/WANTED 

FOR SALE 
USED CONVERTERS 

JRX, JSX and OAK. 30 day warranty. 
Price negotiable based on quantity. Call 
Barbara, (713) 895-2465 or (713) 895-
2418. 

CONVERTER EXCHANGE 

OAK M35B and L35's Channel 2 output. 
Excellent condition. $24. Call (216) 851-
4742. 

BUSINESS DIRECTORY 

Bucket Trucks—Used 
Telsta, Versa-Lift, Digger Derricks-10 in 
Stock. 30 other Utility Construction Trucks. 

"We Buy and Sell" 
Opdyke, Inc. (Philadelphia Area) 
3123 Bethlehem Pike (215) 721-4444 
Hatfield, Pa. 19440 

CABLE PLOW FOR SALE 
350-SX Ditch Witch with 1" x 18" and 1/2" 
x 18" plows. 70 feet boring rods and 4 tips. 
Beck trailer with surge brakes. Price 
Negotiable. Call (815) 965-3419 George. 

HOW TO RESPOND TO A BLIND 
BOX AD: CV (Blind Box Number) 
c/o Cable Vision magazine, 600 
Grant St., Suite 600, Denver, 
CO 80203. 

CABLE SYSTEM 
FOR SALE 

Classic 12 Channel CATV is being 
offered for sale. Located in fastest growing 
area of Southwestern Virginia. For a 
complete pacKet containing system profile 
and information, write: Cable, RO. Box 
81, Wytheville, Virginia 24382. No bro-
kers please. 

STRAND MAPPING 
AS-BUILTS 
COMPUTER DESIGN 
MDU ENGINEERING 
MAKE READY SURVEY 
DRAFTING SERVICES 

L.A.N.-DESIGN 
INSTALLATION 
CERTIFICATION 

(fze duoyden, 
DESIGN AND DRAFTING SUPERVISOR 

SWEEP BALANCE 
HEAD END PROOF 
SPLICING 
LEAKAGE 
TEST-REPAIR 

CABLE ENGINEERING, INC. 
RO. Box 4086, Louisville, KY 40204 

1-800-334-9684 

502-589-5023 

SIGNAL LEVEL METER REPAIR 
Prompt, Professional Service 
at Reasonable Prices 

JGL 
ELECTRONICS, INC. 

4425 BLACKSTONE DRIVE 
INDIANAPOLIS. INDIANA 46237 
317/703-6130 

CABLE 
CONSTRUCTORS 
INC. IRON MOUNTAIN, MICHIGAN 

• PLANNING 
• STRAND MAPPING 
• SYSTEM DESIGN 
• MAKEREADY 
• OVERHEAD/UNDERGROUND 

• TESTING 
• TURNKEY HEADEND 
• MATERIAL SUPPORT 
• FCC PROOF OF PERFORMANCE 
• MICROWAVE/ITFS SYSTEM 

PLANNING 

II you are seeking a single source VUOil tile experience and resouri.es to build bib 

caliber cable system accurately and on si.liridule Crrillaal Cable Constructors. Inc.. 

105 Kent St.. P.O. Box 190. Iron Mountain, MI. 49801. telephone (906) 774.6621 

ti INTRASTELLAR 
ELECTRONICS 
"Quality Converter Repair 

and Brokerage" 

KATIILEEN CLARK 
Accounts Director 

(312) 658-0300 
200 Berg St. 

Algonquin, IL 60102 

CABLE COMM. 
CONSTRUCTION, INC. 

—Aer al & Undeground 
—Full Service Bench Repair 

# 111> el> 11.1% —Sysitem Sweep & Analysis 
—€1G-CABLE COMM CONST.-Dini›— 

Neeak ie  Cable Comm. Construction, Inc. 
RO. Box 1009 

Hartwell, GA 30643-1009 
(404) 376-5259 
1-800-342-4103 

'',111MI 

Iffl11 

CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

Update your maps before you rebuild. 

17 Peddler's Row 
Newark, DE 19702 
(302) 368-2436 

518 North Main Street 
Tekonsha, MI 49092 
(517) 767-4185 
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C-band or Ku-band: The 
debate rages on 

F
ew issues have polarized the engi-
neering community more than the 
present debate over the need to 

switch from C-band delivered program-
ming to Ku-band delivery. In the June 
issue of CED, position papers from HBO 
and Viacom spelled out what those two 
companies believed were the major 
issues surrounding the controversy. In 
its paper, HBO argued for a move to 
Ku, citing facts like: C -band birds are 
approaching the end of their design 
lives, the cost and availability of capac-
ity, the features and capabilities of new 
spacecraft and changing market forces. 
Viacom countered with a three-pronged 
argument based on performance, pro-
tection and price considerations. 
What follows is our own survey of 

several engineers representing leading 
MS0s. Not surprisingly, opinions on 
the subject are broad-based and issue-
oriented. Everyone contacted agreed 
that resolution of the issue is important 
and acknowledged that rain fade is a 
fact of life with Ku technology. Beyond 
that, however, we found no basis for a 
consensus on what to do next. 

Tom Elliot 

Tom Elliot, director of research 
and development, Tele-Communica-
tions Inc.: Firmly entrenched in the 
C-band camp, Elliot questions the need 
to change technologies, given the huge 
amount of capital the industry already 
has tied up in C-band equipment. 

Survey of engineers 
finds no consensus. 

"We're committed to C-band tech-
nology because we have such a massive 
installed base and it's doing a hell of a 
good job for us," says Elliot. "We as 
an industry have a tremendous invest-
ment in C-band and we're not inter-
ested in obsoleting it. Right now we 
transmit data via Ku-band, so I'm 
speaking from experience, and we have 
problems." 

Elliot is also concerned about the 
business implications of a move to 
Ku-band that would allow program-
mers to market product direct-to-home. 
"If the same transponder is used to 
feed both homes and cable operators, 
CATV is effectively underwriting DBS. 
From our perspective, if you're going 
to fund something, you need to figure 
a way to participate in it." 
Jim Chiddix, vice president of 

engineering and technology, Ameri-
can Television and Communica-
tions: It's not surprising that the view 
at ATC is pro-Ku given that the 
company is owned by Time Inc., the 
same company that owns HBO. But 
Chiddix's argument isn't as one-sided 
as it could be. 

"Technically, it's a tossup," admits 
Chiddix, "the issues, to me, are more 
political and strategic." He admits that 
rain will diminish signal performance, 
but believes that can be overcome by 
larger receive dishes; terrestrial inter-
ference can affect C-band transmis-
sions, but has largely been overcome, 
he notes; and smaller Ku dishes will 
be more convenient, but that is of little 
consequence, Chiddix says. 

Instead, Chiddix builds his argu-
ment around the very notion others 
hesitate to even whisper about: DBS. 
"We must recognize that satellite 
delivery (of programming) to the home 
is out there anyway and we need to be 
prepared to deliver video in whatever 
way it works for the customer. It's 
naive to believe that satellite delivery 
isn't going to happen if we don't support 
Ku-band satellites—I can't buy that 
assumption. I don't want to be left out 
of the direct satellite delivery business 
as it develops." 
Roy Ehman, vice president, engi-

neering, Storer Communications: 
"I'm one of those people on the fence. 
I understand the merits of both but I 
think we're being led to something— 

Roy Ehman 

DBS possibly. We're using 4.7-meter 
dishes at one of our broadcast stations 
for Ku network feeds and last year we 
had two minutes of outage. Ku-band 
would be better for SMATV, certainly, 
and does provide TI immunity that 
could be helpful in a number of situa-
tions." 
Frank Ragone, vice president of 

engineering, Comcast: Comcast has 
installed one Ku service in one of its 
systems and is "carefully watching 
what goes on in the real world," says 
Ragone. "So far, the performance of 
the one receiver isn't too satisfactory, 
but we don't want to blow the whistle 
yet until we're sure we're doing every-
thing right." 

Pat McDonough, chief engineer, 
United Cable Television: "I think 
it's a technical toss-up. Business-wise, 
though, we've got so much C-band 
equipment out there we can't scrap 
them. We have three to five earth 
stations at most of our headends and 
we just aren't going to change them 
out. We do like the smaller reflectors 
Ku technology allows, though. We plan 
to put in a couple of dishes, evaluate 
and test them. In any case it'll take 
some time to master the technology. It 
sure took some time to learn C-band." 
Joe Van Loan, vice president of 
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C- OR KU-BAND 

Everyone agrees that downlink 
sites will be affected by rain 
but Van Loan suspects uplink 

sites will too. 

engineering, Viacom Cablevision: 
The official company line at Viacom is 
to remain committed to C-band. But, 
like Chiddix, Van Loan sees the merits 
of both technologies and remains open-
minded. 

"I still give it (Ku technology) 
room," says Van Loan. "We're going 
to go ahead and put them up and look 
and see. I suspect, however, that time 
will show it's just borderline—that if 
the problems with rain were any worse 
we probably couldn't use Ku-band. 
We'll find out, I think we need to. But 
my gut feeling is that when we're all 
done Ku-band will be a marginal 
situation for us." 
Van Loan notes that broadcast affi-

liates often back up their Ku earth 
stations with a second earth station 
several miles away so that if one is 
affected by rain, the feed can be 
switched to the back-up, which is most 
likely not being rained on at the same 
time. "But a cable operator who is 
using five earth stations and 30 chan-
nels can't go down the road 10 miles 
and do that. So, where the network 
affiliates with a single channel have 
opportunity for space diversity, the 
cable people really won't have—and 
that might be the thing that cooks Ku's 
goose." 

Everyone agrees that downlink sites 
will be affected by rain but Van Loan 
suspects uplink sites will too, forcing 
programmers to construct an alternate 
uplink facility. "I think if one snuffles 
around enough, he'll find it's almost 
essential to do that," says Van Loan. 
"That could hurt the small program-
mer" because they may not be able to 
afford it, he notes. 
Bob Luff, vice president of tech-

nology, Jones Intercable: "There's 
no question in my mind that C-band is 
superior in a cable TV environment to 
Ku," says Luff. "We're selling service 
and quality, so why walk away from a 
system that's highly reliable, almost 
unaffected by rain and which we have 
years of experience with?" 

Luff is also concerned about the 
economic impact on a cable operator 
caused by a shift to Ku. "With C-band, 
we have experience and training all the 
way down to the technician level, spare 
parts, interchangeability of equipment 
and test equipment already in place. I 
know of places served by Ku satellites 

that are experiencing 30 minutes of 
continuous outages during heavy rains 
and 10- to 15-minute outages are quite 
common." 

Bob Luff 

By going to Ku, which is "incredibly 
more difficult to align," notes Luff, 
cable operators increase the chances of 
irritating their subscribers, when the 
emphasis should be on reducing that 
chance. And concerning DBS, says 
Luff: "I like competition because it 
makes us better, but why do we want 
to play right into our competitor's 
hands? That just doesn't make any 
sense. We have surplus transponder 
space on C-band. So we haven't even 
eaten all that's on our plate and 
somebody else is shoving another menu 
at us that we don't even like." 
Dave Large, vice president of 

engineering, Gillcable: "There are 
ups and downs to both, technically," 
says Large. "I happen to have a 
tremendous TI problem here so I'm 
looking forward to seeing if I get better 
pictures of that Ku-band dish. If I do, 
I'll use it for my primary feed." 

Large realizes that Ku may hasten 
DBS' entrance in the U.S., but remains 
undaunted. "I think DBS is coming 
and I think HBO is not blind to that 
fact and it's to their advantage to get 
aligned to Ku." 
Brian James, director of engi-

neering, National Cable Television 
Association: "Rain outages is what I 
think about for systems using Ku-band 
technology. Without question, oper-
ators using Ku have noticed outages. 
But the question is, what caused the 
outages? I don't think we're sure yet 
whether it's really rain attenuation or 
boresights that are off-peak slightly. 
When the weather's good, an off-peak 
boresight won't be noticeable. Heavy 
rain's another story. TI protection and 
ability to use smaller reflectors is an 
advantage for Ku and there's not that 
much difference in the electronics. 
What's best 10 years from now is the 
issue. C-band could get to be a bigger 
problem if more telcos convert their 
microwave links from analog to digital 
because that puts more power out there 
and it's harder to trap out." 
The cable industry needs to keep an 

open mind about Ku technology, says 
one vice president of engineering who 
preferred anonymity. "Rain fade is a 
big issue, but in the early days of 
C-band technology, there were con-
cerns that Farraday Rotation would 
take us off the air. But it never 
happened," he says. 

Despite Ku-band proponents' argu-
ments that rain fade is offset by 
C-band's sun outages, this VP notes 
that sun outages are entirely predic-
table and occur during hours when 
there are fewer people viewing. "Sun 
outages can be planned for. If you take 
that same body of time and disperse it 
throughout the year, then you wind up 
with a much different problem. So the 
key question is, 'How will service to 
the subscribers be hurt, or helped, by 
this transmission method?' 

"But we have to scope all the issues 
out. Let's examine it carefully and 
operate both bands if we have to. We 
don't know if those people who have 
had problems have followed the correct 
procedure. HBO put us on the satellite 
to begin with. It was the right thing to 
do at the time. Maybe this is the right 
thing to do now. 
"When we lack the vision to go into 

something new, we've gotten ourselves 
into the classic 'maturing trap' where 
we're satisfied with the status quo. We 
have to watch out for that. When that 
disease sets in, we have to inject the 
cure. Complacency is dangerous." 

—Roger Brown and Gary Kim 
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A 550 MHz system from 
the ground up 

S Cable Corp. recently constructed 
a 550-MHz, two-way active system 
in Paterson, N.J. In addition to the 

normal delivery of cable TV channels, 
the system was required to carry data 
signals both downstream and upstream 
to traffic controllers throughout the 
city. The traffic control system is a 
polling type system, sending a data 
carrier at 153 MHz downstream and a 
return carrier at 15 MHz upstream. 

lb meet the challenge, US Cable 
Corp. constructed a state-of-the-art, 
single trunk, single feeder, sub-split 
system utilizing Jerrold's JX-3000 series 
amplifier. This 550 MHz amplifier was 
equipped with a Feedforward, auto 
gain and auto slope trunk module, 
Power Doubling bridger module, sta-
tion by-pass, trunk and power pack 
redundant modules at every station. 
In addition, pole-mounted standby power 
supplies were installed throughout the 
system. The following are considera-
tions and concerns that were addressed 
prior to and during the construction of 
this system. 

The headend 

The headend site was pre-selected 
by the City of Paterson, with the 
assistance of consultants, prior to the 
franchise being granted. Its location is 
in the southwest section of the city and 
was found to be electrically quiet, 
relative to its surroundings. The reason 
for this pre-selected location was to 
insure co-existence with the traffic 
operation department and computer. 
An on-site TVRO satellite survey 

indicated that terrestrial interference 
was present on various transponders 
received from Galaxy I at a signal 
strength from 6 dB to 12 dB below the 
level of the desired TVRO carriers. The 
solution to reduce or eliminate this 
interference was to either select a TI 
fence and/or barrier to utilize a TVRO 

Pre-construction 
planning a must. 

satellite dish which could discriminate, 
sufficiently, the TI from the desired 
carriers. The latter was chosen, using 
a Scientific-Atlanta 7-meter satellite 
dish, which lowered all TI to at least 
12 dB below the desired carriers, elimi-
nating any visual TI. 
The modulator and processor units 

selected were to be completely BTSC 

stereo compatible. Scientific-Atlanta 
6350 modulators and 6150 processors 
were chosen and racked up for 77 
channel capacity with 54 channels 
active from day one. Fourteen satellite 
channels were selected to have BTSC 
encoded audio and the S-A 6380 BTSC 
encoders were utilized with excellent 

Trunk 
Bridger 
PD. L.E. 
Q.P. L.E. 

Input 

12 dBmV 

21 dBmV 
21 dBmV 

TABLE 1 

* Derated by 3 dB for two amplifiers in cascade. 

Slope 

6 dB 
9 dB 
9 dB 
9 dB 

Output 

38 dBmV 
48 dBmV 
*45 dBmV 
*48 dBmV 

results. All the headend racks sit on a 
raised computer floor, which elimi-
nates unsightly wiring and/or ducts. 
The channel lineup was set to a -12.5 

kHz IRC offset and since an active 
two-way system was to be installed, 
with concern given to potential ingress, 
special Viewsonics passive combiners 
with RF shielding of greater than 110 
dB were installed. The minus offset was 
selected so that a 22.5 kHz difference 
would be maintained with most off-air 
channels, should they cause ingress 
interference. Channels 5 and 6 were set 
on a proper IRC assignment, allowing 
maximum protection from composite 

second order (CSO) distortion. 
The headend was wired to allow 

video and audio flexibility through the 
use of a Trompter video/audio patch 
panels. A frequency agile modulator 
gives an even greater flexibility with 
its inputs available on the patch panels 
and is also available as a redundant 
modulator. A standby power generator 
and line-regulating transformers were 
added to supply standby power, line 
protection and regulation. 

Distribution system 

The distribution system selected was 
Jerrold's JX-3000 series amplifiers. 
This series of equipment was confi-
gured as feedforward trunk, power 
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When establishing operating 
levels, one must consider the 
"compression point" of the 

equipment used. 

doubling bridger and line extender 
amplifiers with Quadra Power line 
extenders used at some locations where 
higher output levels were desired. Use 
of the quadra power line extenders 
reduced overall actives in the feeder 
system while maintaining performance. 
The entire distribution system was 

configured as a sub-split, single trunk, 
single feeder system with active trunk 
return, and scattered active return 
feeder where required. The Jerrold 
equipment was selected for the follow-
ing reasons: 
• reliability 
• redundancy 
• station by-pass 
• operating performance. 
In the author's opinion, reliability 

and redundancy are, in a CATV system, 
synonymous. The JX-3000 electronics 
fit perfectly in the Paterson distribu-
tion system design concept. Redundant 
trunk return and power pack modules 
were installed at all trunk station 
locations. The feedforward trunk module 
is, in itself, a form of redundancy and 
complements the fully redundant sta-
tion. Bridger redundancy was not se-
lected since it was felt that bridger 
module failure was of lesser concern 
and would only affect a localized area. 

Station by-pass was also an impor-
tant ingredient. Since the traffic con-
trol system data carriers and 153 MHz 
downstream and 15 MHz upstream can 
operate, if need be, in a poor C/N 
environment, station by-pass would 
insure signal continuation in the event 
of a module or power failure. Further, 
during normal maintenance work that 
may require a module change, station 
by-pass insures passage of the data 
carriers. 
The primary reason for selecting the 

JX-3000 amplifier for the Paterson 
cable system was its performance. Envi-
ronmental chamber tests, for 77 chan-
nel loading, indicated that the JX-3000 
amplifier, configured as feedforward 
trunk, power doubling bridger and 
power doubling and quadra power line 
extenders, exhibited excellent results 
in terms of composite triple beat (CTB) 
and CSO. It was determined that a 
major contributor to this performance 
was the selection of "hand-picked" 
preamplifier chips in the trunk module. 
These chips were manufactured by PHI 
and exhibited a low noise figure with 

minimum contribution to distortion. 
Based on these test results, US Cable 

set operating levels and end-of-system 
design specifications which Jerrold 
agreed to meet. These parameters, which 
determined operating levels for 77 chan-
nel loading, are shown in Table 1. 

Compression point 

When establishing operating levels, 
one must consider the "compression 
point" of the equipment used. If this 
point is exceeded, distortion performance 
can no longer be predicted and the 
familiar 2-for-1 change in distortion 
will be exchanged for the unknown. 

Compression point can be calculated 
and shown that in 550 MHz standard 
or feedforward hybrid chips, compression 
occurs at about 50 dBmV, with 77 
channel loading, without sloped out-
puts. A 9 dB slope will raise the 
compression point to about 54.5 dBmV. 
The use of parallel hybrids will raise 
the compression point another 3 dB and 

TABLE 2 

Distortion Parameters 

* C/N = (58 - 10 Log N) dB + 61 
dB (BR) + 61 dB (LE) 
* CTB = (-84 + 20 Log N) dB + 
(-62) dB (BR) + (-65) dB (LE) 
* XM = (-84 + 20 Log N) dB + (-64) 
dB (BR) + (-66) dB (LE) 
* 2nd = (-86 + 12 Log N) dB + (-72) 
dB (BR) + (-73) dB (LE) 
* CSO = (-75 + 12 Log N) dB + (-62) 
dB (BR) + (-64) dB (LE) 
* = (NT + NF) /10 + 2 dB 

Where N and NT equal the number 
of trunk amplifiers; NF equals the 
number of feeder amplifiers; BR 
equals bridger amplifier; LE equals 
line extender amplifier; + equals 
the power sum; and + equals the 
voltage sum. 

quadra power yet another 3 dB. 
With this observation, one will 

quickly realize that parallel and quadra 
power hybrids should be used primarily 
in the distribution and standard or 
feedforward chips in the trunk. Also 
note that the compression point is 
raised still higher in the real world 
when carriers are randomly modulated 

by TV sync. 

Distortion parameters 

Cascade limitations were set and 
based on the perceptible intermodula-
tion limit curve ("W" curve), as shown 
in Table 2. This curve dictates that 
CSO be no worse than -52 dB and that 
CTB be no worse than -57 dB below 
visual carrier. If an incremental or 
harmonic carrier plan is utilized, a 
conservative, subjective visual improve-
ment of about 6 dB can be expected in 
CTB distortion. This, then, would set 
the system limitation so that CSO shall 
be no worse than -52 dB and CTB no 
worse than -51 dB. 

It should also be noted that special 
consideration must be given to tap 
output levels. Sufficient tap levels 
must overcome converter and/or sub-
scriber terminal equipment noise figure, 
maximum drop cable length and drop 
passive attenuations. 

Further, consideration must be given 
to the "cable-like" attenuation charac-
teristics affecting design selection of 
fixed attenuators and equalizers at 
amplifier stations. It's best to know the 
equipment by conducting sweep tests 
to determine actual characteristics and 
use these results in the design specifica-
tions. 
When parameter limitations are 

reached, through the use of the above 
formulas, the maximum trunk ampli-
fier cascade calculated becomes about 
19 or 20, with CTB still the limiting 
factor. Ibmperature swings should re-
quire that the designer allow degrada-
tion to the calculated parameters. How-
ever, if actual channel loading is less 
than maximum, and if modulated car-
riers operate with random sync, suffi-
cient headroom exists. 
The usual care in handling coaxial 

cable still exists in 550-MHz systems. 
Additional concerns however, as to how 
equipment is spliced, the connector 
type selected, the use of housing-to-
housing connectors to eliminate cable 
jumpers and the placement of passives, 
relative to actives, has an even greater 
effect on system response than nar-
rower passband systems. 

Obviously, with the use of Feedfor-
ward, Power Doubling and Quadra 
Power electronics, power consumption 

Continued on page 72 
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PRODUCT PROFILE 

CORE has a macro feature with 
the capability of performing as 
many as 259 commands. 

three source/power keys. Keys are 
grouped by color for the various func-
tions they serve. 

rA FA BurnueSims 
Lect ro I Cap sc a n 

Steve Wagner 
Vice President Sales & Marketing 

Representing the 
Universa/ Remote 

Cable Products Group 
8000 E PrentIce Ave , Suite C-5 
Englewood, CO 80111 (303) 694-6446 
CAPSCAN 800-222-5388/ 
LECTRO 800-551-3790 

Universal Remote Systems 

Unicorn (for Universal Infrared Com-
municator) from URS has been fully 
preprogrammed to operate any infrared-
controlled device built since 1981. Sport-
ing 42 keys, the unit can control both 

audio and video products as well as any 
other application controlled by infrared 
commands. 
A special macro function key allows 

several different functions to be per-
formed at the stroke of a single key. 
And the unit cannot be obsoleted 
because it can be field reprogrammed 
via any IBM PC XT compatible fulfill-
ment station with a serial communica-
tions port. 

Various color-coded key overlays are 
available depending upon how each 
key is programmed to work. According 
to Hal Bjorklund, president of URS, the 
remotes will be marketed exclusively 
to MS0s. The unit will sell for $79. 
Circle Reader Service number 53. 

CL9 

This new start-up company offers the 
CORE (Controller of Remote Electron-
ics) learning remote through retail 
outlets only. The unit has just 17 keys 
(plus 12 more programming keys lo-

cated in a hidden compartment) but 
utilizes two microprocessors and a 
real-time clock to allow unattended, 
programmed recording of events. 
CORE can control any video or audio 

product as well as appliances and 
security systems controlled by infra-
red. It too has a macro feature, with the 
capability of performing as many as 
259 commands by pushing a single 
button. The units, which retail for 
$199, are being marketed to the ups-
cale consumer, according to company 
spokesmen. 

In addition to these previously men-
tioned manufacturers, vendors like Sci-
entific-Atlanta, Magnavox and Onkyo 
have jumped into the fray. Magnavox's 
STAR universal remote is pre-
programmed to work with Magnavox 
TVs, 32 brands of VCRs and 16 cable 
converters. This learning remote will 
be offered for $100 as a standalone unit. 
Onkyo's Unifier RC-AV1 can learn the 
functions of audio and video products. 

—Roger Brown 

Continued from page 69 

becomes a major concern. Urban system 
design dictated that about 0.5 to one 
power supplies per system mile is 
required. US Cable system design 
specifications helped to reduce this 
number slightly. Use of 18 amp. dual-
cable power supplies, with back-to-
back power inserters, at 80 percent 
loading, aided in reducing the number 
to 0.45 units per mile. 

Other statistics one must be ready 
for in a 550-MHz urban build include: 
one trunk amplifier per system mile; 
five to six line extender amplifiers per 
system mile; and 55 taps per system 
mile, with 50 percent or greater being 
eight-way taps. 

Set-up and sweep 

Sweep alignment controls in 550-
MHz trunk modules are numerous with 
little or no controls in feeder ampli-
fiers. Setting the 550-MHz trunk module 
requires greater care than reduced 
bandwidth electronic modules. Calan 
manufactures a non-interfering 550 
MHz field sweep system. Presently, 
this is the only 550 MHz non-
interfering sweep system available to 
the cable industry that the author is 
aware of. Although this field sweep 

system operates well, I recommend 
keeping field amplifier adjustments to 
a minimum. A technique recommended 
is to bench align the trunk module flat 
and restrict field alignment to the 

equalizer board with care taken to 
properly select equalizers to compen-
sate for the cable-like attenuation of 
passives. Another technique is to bench 
align with actual cable the passive 
equivalents to field conditions, re-
stricting field alignment to the equal-
izer board. These techniques have in-
sured meeting the required response. 
Urban systems containing 550 MHz 

equipment are being constructed today 
with excellent results. Care and consid-
eration must, however, be given to 
equipment selection, system design, 
cascade limitations, system reach, con-
struction methods and sweep align-
ment techniques. Similar problems in 
the past were overcome by the cable 
industry and today, throughout the 
country, urban builds at 550 MHz are 
beginning operation. 

Acknowledgements 

The following people are acknowl-
edged for their assistance: Bob Young, 
General Instrument; John Ridely, Gen-
eral Instrument; P.J. Otten, Systems 
Performance Engineering Inc.; and 
Steven Biro, Biro Engineering. 

By Steve Raimondi, Director of 
Engineering, US Cable Corp. 

72 Communications Engineering and Design August 1987 



in the news 

Improved video 
heat is on for c 
Now that strikingly better video 

pictures have become available via 
Super VHS tape machines and im-
proved video monitor/receivers and 
HDTV seems to be just around the next 
bend in the road, leading cable engi-
neers are prevailing upon the need to 
improve signal quality to subscribers. 
Better signal-to-noise ratios, shorter 
cascades, better electronics, fewer out-
ages and new architectures are being 
introduced or contemplated to keep 
cable competitive with the new bench-
marks videotape has established. 

But hang on to your hat because 
cable isn't the only one attempting to 
improve signal quality. The issue was 
ever-present at this year's NAB con-
vention in Dallas. Broadcasters spent 
a lot of time listening in technical 
seminars on proper antenna deploy-
ment (and discussing new antenna 
design techniques), the status of BTSC 
stereo and Surround Sound, and a 
renewed commitment to have more 
bandwidth allocated so that HDTV can 
be delivered via terrestrial means. 
What this all means is that everyone 

is scurrying to look better in the eyes 
of the viewer because it's in everyone's 
best interest. No one wants to squander 
an opportunity by failing to respond to 
the new, quality-oriented trends. So 
cable operators, if you haven't noticed 
from the other references to better 
video in this issue of CED, it is 
important to transform this interest in 
better pictures into a higher number 
of subscribers. 
New products to be announced in-

clude a lot of satellite receive gear. 
From Microdyne comes the 1100-CKR 
satellite video receiver for C-band or 
Ku-band applications. The unit takes 
1.75 inches of vertical rack space, and 
its 950 MHz to 1450 MHz frequency 
range allows the use of low-cost LNCs. 
Features include frequency tuning in 
1 MHz steps via the front panel and a 
30 MHz IF filter with optional filters 
ranging from 18 MHz to 40 MHz. TI 
traps are also optional. Reader Service 
number 90. 

Meanwhile, Pico Products now 

quality signals 
able operators 

offers its full-featured HR-1000 stereo 
remote control receiver in both C- and 
Ku-band applications. A frequency 
select switch and fine tuning control 
have been added to the back of the unit. 
By using the A/B switch, viewers can 
watch either C- or Ku-band delivered 
programming. A transponder conversion 
chart is included to assist users with 
Ku-band transponder selection. The 
HR-1000 is an integral component part 
of Pico's new mid-line TVRO system, 
which also includes the Dual ibn 
C/Ku-band 10-foot black mesh an-
tenna, Concentric 4/12 dual band feed 
system, low noise temperature LNBs, 
the PAC-1000K acuator/controller and 
various accessories. A low-cost system 
consists of the same antenna and feed 
system but uses the Little MAC elec-
tronics package featuring the HR-100 
receiver and the MAC-100K antenna 
positioning system. Reader Service 
number 91. 
A series of satellite receivers and 

control cards has been developed by 
¡SS Engineering. The plug-in PC-
SAT cards can be plugged into an IBM 
or compatible PC's bus. Model RX-1 
allows for standard NTSC audio and 
video TV reception. The RX-2 is an 
audio receive only receiver with a 
built-in Wegener Panda I audio ex-
pander. RX-3 is an FSK data receiver 
that demodulates the information being 
sent and places it on the computer's bus 
for display, storage, formatting or other 
manipulation. The units can be run 
standalone or in another OEM piece of 
equipment without an IBM computer 
by using the ISS SC-1 Controller Card. 
This allows tuning with rotary dip 
switches or an RS-232 serial port. The 
synthesizer steps in 200 kHz incre-
ments for video; 1 kHz for audio and 
data subcarriers. Reader Service number 
92. 
A new microwave radio operating in 

the 17.7 to 19.7 GHz band has been 
developed by M/A-COM MAC. The 
MA-18CC is a solid-state FM micro-
wave communication system designed 
for broadcast and high definition TV 
applications. It meets EIA standard 

RS-250B for short-haul transmission 
and can carry one video and up to three 
audio subcarriers up to 15 miles. It 
features field-tunable RF frequencies, 
built-in diagnostic alarms and options 
including LNA, narrow-band IF, multi-
plexing capabilities and hot-standby 
protection. Reader Service number 93. 
AVCOM has developed a portable 

spectrum analyzer for satellite commu-
nications. The PSA-35A offers a stan-
dard center frequency band calibrated 
from 1250 MHz to 1750 MHz and a 
switch selectable 2 dB per division or 
10 dB per division sensitivity function. 
It also offers frequency coverages of 10 
MHz to 1750 MHz and 3.7 to 4.2 GHz. 
It features a built-in DC block, cali-
brated signal amplitude display and 
rechargeable internal battery with built-
in charger. Cost is $1,965. Reader 
Service number 94. 
A new RGB to NTSC composite video 

encoder is being offered by Commu-
nications Specialties. The ENC-3 unit 
can be used anytime standard analog 
RGB with sync-on-green signals need 
to be converted to a standard NTSC 
composite signal, such as in CAD/ 
CAM, image processing, and general 
PC applications. Color burst is locked 
to sync to minimize dot or chroma 
crawl. It has its power supply, 9-pin 
DIN female input and BNC female 
output connectors. Price is $395. Reader 
Service number 95. 

Corrections 

In the June issue, a production error 
inadvertently caused Merit Commu-
nications and Pico to be grouped toge-
ther in the Advertiser's Index. In the 
Who's Who in Broadband story, Dins-
more Communications should have been 
listed as being headquartered in Ports-
mouth, N.H. 

In the July issue, a production error 
resulted in the omission of a table of 
information from My Turn. Also, the 
center impedence of the dipole should 
have been listed as 73.1 ohms. And 
finally, the photo in In the News should 
have listed those pictured to be: from 
left to right, David Keller, Steven Rose, 
James Chiddix and James Bonfiglio. 
We regret any inconveniences these 
errors may have caused. 

—Roger Brown 
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CONSTRUCTION SURVEY 

Continued from page 32 Currently addressable systems 21-50 0 0 

Washington: # of systems = 15/# of subs = 132,125 

Systems going addressable in 1987 

51-100 0 0 
100 + 1 1 

Newbuild Newbuild 
Miles aerial underground 

# of systems = 3 
Anticipated new subs = 30,000 Channel Upgrades 

# of systems = 6 
0-20 20 17 10-34 channels = 3 
21-50 3 2 
51-100 2 2 

Pay-per-view 
# of systems now offering PIT = 3 
Additional to 

35-37 channels = 3 
40-47 channels = 0 

100 + 0 0 
systems offer 

PPV in 1987 = 1  50-56 channels = 0 

Additional systems to offer 60-80 channels = 0 
Miles Rebuild Rebuild PPV in 1988 = 4 

aerial underground Currently addressable systems 
0-20 12 5 
21-50 2 0 W yoming: 

# of systems = 5/# of subs = 7,250 

51-100 0 0 Systems going addressable in 1987 

100 + 0 0 
Newbuild Newbuild 

Miles aerial underground 
# of systems = 1 
Anticipated new subs = UKN 

0-20 2 4 
Channel Upgrades 21-50 0 0 
# of systems = 9 51-100 0 0 Pay-per-view 
10-34 channels = 4 100 + 0 0 # of systems now offering PPV = 2 
35-37 channels = 1 Additional systems to offer 
40-47 channels = 0 Miles Rebuild Rebuild PPV in 1987 = 1 
50-56 channels = 1 aerial underground Additional systems to offer 
60-80 channels = 0 0-20 0 1 PPV in 1988 = 0 

Advertisers' Index 

Reader Page # 
Service # 
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Anixter Communications   39  
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E-Z Ihnch  14   24 
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G.I./Comm/Scope  27  38-39 
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LRC/Vitek   29  41 
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Line Ward   22  32 

Lemco lbol  16   26 

Reader Page # 
Service # 

37 Lindsay Specialty   12  21 

76 Magnavox  2  2 

7 Merit Comm. Supply  35   55 

Midwest CATV  32   45 

Midwest Communications   5  11 

PTS Electronics   23  33 

Panasonic  13   23 

Pioneer Communications   8  15 

RMS Electronics  11   20 

Sachs CATV   18  28 

Scientific-Atlanta  3  5 
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The Problem 
Moisture is a major concern for 

today's cable system operators. 
It is the leading cause of damaging 
corrosion, resulting in premature 
cable failure and signal leakage, 
ultimately causing poor reception 
and increased customer dissatis-
faction. The end result— rising 
maintenance costs and frequent 
replacement. 
The Solution 

Times Fiber Communications has 
the answer to these problems. 
Tested and proven, T4 Drop Cable 
with exclusive lifeTime- protectant 
offers maximum protection far 

superior than the corrosion resist-
ance of ordinary drop cable. Its 
total cable protection extends cable 
life and reduces signal leakage, 
flashing and customer outages. The 

Center 
Conductor — NI 

First —.4- 
Outer i. 

Conductor ,t 

Second 
Outer 

Conductor 

—Dielectric 

lifeTime 
Protectant 

Jacket 

A cutaway of lifeTime*cable. 

end result— lower maintenance 
and replacement costs. 

Improve your return on invest-
ment by specifying the solution — 
T4 Drop cable with our excusive 
lifeTime protectant. 

For more solutions contact: 
Times Fiber Communications, Inc. 
P.O. Box 384, Wallingford, CT 06492, 
(203) 265-8540 or 1-800-TFC-C_ATV. 
lifeTime is not recommended for indoo• apalications. 

TFC TIMES FIBER COMMUNICATIONS. INC. 
an 

358 Hall Ave. • P.O. Box 384 • Wallingford. CT 06292 

irFC...Where technology meets the bottom line. 
Reader Service Number 38 



Today's addressable 
p-

Impulse pay per view is easily implemented 
by the addition of this add-on sidecar that 
is compatible with the entire Starcom® VI 
family of convertors. 

MAKER  
Wiring Systems Specialists  

Voice • Video • Data • Power 

CORPORATE HEADOUARTERS 

ANIXTER BROS, INC , 4711 Golf Road, Skokle. IL 60076 (312) 677-2600 — Telex 289464 

1987 ANIXTER BROS. INC 

...That also 
works tomorrow 
Anixter now stocks Jerrold addressable convertors that 
are Hamlin compatible and impulse expandable. These 

convertors offer more control and better security plus the 
ability to change-out compatible systems at your own rate. 

The new family of Jerrold Starcom® VI addressable 
products also includes the DPV-5 model which provides 

volume control for increased subscriber satisfaction. 
All DP Starcom® VI addressable units will accommodate 

impulse sidecars that allow you to offer pay per view events. 

So, when you want an addressable convertor, come to Anixter. 
And, when you want that addressable convertor to deliver 

impulse pay per view, come back to Anixter. 

We have the JERROLD products to meet your addressable 
needs with or without impulse, now and in the future. 

To order call toll free 1-800-323-0436 

AMCOR DEPT. JER 4711 Golf Road, Skokie, IL 60076 

D Please send me more information on 
Jerrold Addressable Convertors 

Name  

Title  

Company  

Address  

City State Zip 

LTelephone  CED81 

Reader Service Number 39 


