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resenting I1SIS: Magnavox’s 600

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.
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TRILOGY LEADS IN TECHNOLOGY:

FOAM DIELECTRIC

MC? AIR DIELECTRIC

Attenuation in Decibels
5 dB/Division

-

You cannct find a lower loss coaxial
cable than MC® The graph speaks for itself.

The harnessing of air as the dielectric
for MC® Coaxial Cables is a unique achieve-
ment that assures the lowest attenuation over
the longest distances. Particularly valuable for
reducing the customary number of amplifiers
in new installations, and for assuring a

/"L

Call or write for a free sample and brochure:

FREQUENCY-ATTENUATION CHARACTERISTICS
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stronger signal in rebuilds and upgrades.
The cost-effectiveness in all situations is
considerable.

And the polyethylene sleeve —
totally bonded to sheath and disc
spacers—assures superior handling charac-
teristics. With MC?, you don’t have to trade off
signal strength for tight bends and ruggedness.
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About the issue

This issue takes a broad look
at cable, from its inception
(Classics), to current trends
(Stereo and Rebuilds), to
what the future holds in
store for the cable industry
(LANSs).
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Scientific
Atlanta

Seiontific
Adanta

THE STEREO STORM.
COME THROUGH IT IN ONE PIECE.

ALL SCIENTIFIC-ATLANTA
CONVERTERS ARE STEREO
READY. WITHOUT ADD-ONS.

Stereo looms on the horizon. With
stereo broadcasts beginning and
stereo television sets already avail-
able, the storm of public demand
has begun. And some hard business
decisions are going to have to be
made. Stereo ready Scientific-
Atlanta 8500 Series converters will
make your decisions easy. When
stereo hits full force, you'll be ready.

Scientific-Atlanta 8500 Series

converters are ready right now.
Competitors are offering a deluge of
other options; stopgap attempts
that may or may not suffice. And
thev're all expensive. Sidecars, for
example—extra equipment and
extra expense~are necessary for
some canverters to pass stereo.

Most baseband units need sidecar
additions for all signals. Some con-
verters, when they're fixed inter-
nally, will pass stereo. Of course,
that'}! take a service call, time and
money.

Scientific-Atlanta 8500 Series
converters need no extra add-ons.
They re stereo ready right now and
they always have been. They give
yOu stereo irn one piece with no
increase in price. That's a very good
reason to buy Scientific-Atlanta.
There are plenty of others.

The 8500 Series—8520 program-
mable, 8530 programmable with
descramblirg and 8550 address-
able-enjoys a reputation for qual-
ity. signal security and reliability
unmatched in the industry. Plus,
Scientific-Atlanta backs them all
with a two year warranty! There’s no

better warranty in the business.

Scientific-Atlanta and the stereo
storm. We've seen it coming for
some time now. We've prepared
for it, 50 you can prepare. When it
hits, just come in out of the rain
and enjoy the show.

Call (404) 925-5057 for more
information or send in the coupon
below.

| want to be ready when the storm hits
Please send me informaticn on Scientific-
Atlanta stereo ready converters.

Y 6/86 CED

Name

Title

Compan;

City

State &

Phone

) Hazve a sales representative call me.

Mail to: Scientific-Atlanta. PO. Box 109R7
Dept. AR Atlarta. GA 30348

Reader Service Number 3




Panasonic CATV.

For a number of good reasons.

Reliability has long been a Panasonic
trademark. But the 99.88% success
rate of our first CATV converter® is
only one reason to choose Panasonic
CATV components. Our performance,
features and full line are equally
good reasons.

The VCS-1 Switcher.

For your subscribers who want to
get the most out of their video com-
ponents, offer them the Panasonic®
VCS-1 switcher.

The VCS-1 lets your subscribers
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record a pay channel while they
watch a basic channel. In fact, your
subscribers can record any CATV
channel while they watch any one
of four video sources. Like a second
VCR, a second converter/descram-
bler—even a video camera.

To get the VCS-1 message to
your subscribers, Panasonic
provides extensive marketing sup-
port. Like cooperative advertising
funds, statement stuffers, point-of-
purchase displays, create kits con-
taining complete print ads—even a
TV spot to run on your local avails.

The TZ-PC120 and
TZ-PC150 converters.

Our Non-Addressable Remote
Converter, the TZ-PC120, features

68-channel capability. Each channel
is precisely controlled by phase-
locked synthesized tuning, switch-
able between HRC and Standard/
IRC offsets.

We didn't forget the favorite-
channel memory. In fact, the
TZ-PC120 can store up to 68 chan-
nels. It also features direct-access
tuning, two-speed all-channel scan
and last-channel recall. All this
without an "Enter” button

When it comes to our optional



parental control, the TZ-PC120

lets your subscribers lock out the
sensitive channels they don't want
their children to see, without affect-
ing the remaining channels. And
thanks to our innovative Stored
Charge Non-Volatile Memory,
parental control channels and
other memory functions will not be
affected by a power outage. There’s
also an 18-button infrared remote
control. It's compact, controls every
function and comes complete with
Panasonic batteries.

For your subscribers who want
even more, there's the TZ-PC150. It
has all the features of the TZ-PC120
plus volume control and mute.
Parental control and base-band
audio and video outputs are optional.

The new addressable
PC-200 converter.

When it comes to your headend, the
new PC-200 addressable converter

can help give you a head start.
Downloadable features include

channel map, channel authorization,

clear parental control, initial activation
and emergency alert.

The PC-200 also features 68
channels, a full-functioninfrared
remote control, electronic parental
control, favorite-channel recall and

two-speed scan.

Pay-per-view capabilities include
simultaneous events, multi-episode
events and both inclusive and
exclusive events

Panasonic CATV components.
The performance and features your

subscribers want. The reliability you

man ‘Based on in-warranty repairs as of 4/1/86
demand fram ail converters sold since 8/84

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

EastCoast:  (201)392-4109

West Coast:  (415)672-2592

Panasonic
Industrial Company

Reader Service Number 4



Riker thrives
on any hew
challenge

Bill Riker loves to be challenged.
That’s an admirable trait, but also a
necessary one, given that Riker is
faced with new challenges daily in his
capacity as executive vice president of
the Society of Cable Television Engi-
neers. }

A born ladder-climber, Riker has |
used his tenacity to work his way up |
through the ranks—from a start in ra-
dio to the lofty position he holds today
—with just a few short stops in be-
tween. Moving up the ladder rungs
during cable’s growth period, Riker
made the most of his opportunities,
from researching new technologies to
learning how different systems oper-
ate.

Starting off at a New York market
radio station in the early 1970s, Riker |
built one of the first quadrophonic
broadcast systems in the country.
*“*And you know where quadrophonic
went real quick,” laughs 35-year-old
Riker.

From there he moved into cable tele-
vision, an option necessitated by the
tight broadcast market. ““Cable was
pretty much my second choice,” Riker
recalls, "'but since I couldn’t get any-
thing in ‘real’ television, I accepted the
job in cable.”

The job he took was with Amvideo

Corp. as chief technician for a New Jer- | resentative. In addition, he was asked

sey system located just six miles from
the Empire State Building.

In 1979, Riker left the familiar sur-
roundings of New York to become
Showtime’s West Coast regional engi-
neer based in San Francisco. At that
time, the pay service was making the
transition from standalone to satellite
signal delivery. As a result, Riker
spent much of his time traveling to the
different affiliates, building earth sta-
tions. *'It was very enlightening,” he
recalls, “'that was the first time I ever
did any traveling that was related to
my job. I saw about 100 different sys-
tems—some good, some bad.”

Riker barely had enough time to get
settled in the city by the bay when he
was promoted to manager of engineer-
ing and moved back to New York.
Within the next year he was again pro-
moted, this time to director of engi-
neering for Showtime. As director,
Riker created a nationwide network of
regional engineers under the com-
pany’s engineering services depart-
ment. "*At that time we were the only
service with regional engineering sup-
port people in the field. The affiliates
love being able to call an engineer who
is in their own state instead of having
to call someone in New York, " he says.

Riker’s increased involvement in re-
search led to his attendance at the Na-
tional Cable Television Association’s
engineering committee meetings,
where he and Wendell Bailey, NCTA's
vice president of science and technol-
ogy, became fast friends.

In 1983, Bailey created the position
of director of engineering and asked
Riker to fill the slot. As an NCTA staf-
fer, Riker became involved with the
writing and filing of opinions with the
Federal Communications Commission.
“'We were submitting 50- and 100-page
comments on issues that were going on
at the time,” Riker says. Included
among them were documents urging
defeat of proposals mandating the car-
riage of videotex and multichannel
television sound and comments on sig-
nal leakage rules. Riker says his work
contributed to the later defeat of the
must-carry proposals.

As part of his interaction with engi-
neers related to the cable industry,
Riker became involved with the SCTE
at the committee level as NCTA's rep-

to sit in on some of the society’s board
meetings. At the end of 1984, Riker
took over the reins at SCTE.

“This has been the most difficult
and challenging job I have ever had,
but also the most rewarding,” Riker
says.

Part of the challenge was to rebuild
the reputation of SCTE, which had lost
its lustre among industry executives
during the early part of the decade. In
an effort to do that, Riker is emphasiz-
ing areturn to basics.

My personal goal is for the SCTE
to elevate the technical competence of
each of its members for their own bene-
fit in career growth as well as for the
benefit of the company that employs
them,” Riker says.

In order to bring the education pro-
cess to the various skill levels, Riker
has fostered a local chapter develop-
ment program where local meeting
groups gather and organize a series of
one-day technical seminars that in-
stallers and technicians can attend for
minimal cost.

Maintaining system quality will be
the biggest technical challenge of the
future, according to Riker. With the
advent of technical deregulation,
where the FCC is now allowing the
marketplace to motivate technical
quality, engineers and technicians will
find it difficult to keep up with other
advancing technologies because of the
belt-tightening that is likely to occur
at the system level, he says. “That's
going to be our biggest challenge be-
cause we must remain competitive
with those other technologies,”” he
warns. '

Riker, who says his belief in the in-
dustry and his commitment to grow
with it remain his greatest contribu-
tions, credits his own meteoric rise to
“'working too damn hard.” But when
he makes time for himself, he can be
found boating with his wife Anna,
practicing the drums or playing the
guitar.

This summer he plans to attempt the
sport of parasailing, a waterskiing ac-
tivity that includes the use of a para-
chute to lift the skier off the water high
into the air. It's not something every-
one would try, but Bill Riker loves to
be challenged.

—Roger Brown
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HOWTO

TAKE THE

RECALL OUT

Belden's drop cable with DUOBOND PLUS™ shield helps you

prevent costly call-backs. It's also the most shield-effective drop
cable in the CATV industry.

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-

constructions. The transfer im-
pedance graph demonstrates
this effectiveness.

The added benefitis easier ter-
mination. This means less
chance for error, resulting in
greater shielding integrity and
reliability. It also means fewer

4

tiveness to typical 4-layer shield

Easier termination for maximum shielding integrity.

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. Becauseit'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.
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Belden’s unique shield protection.

Duobond Pius shieid
with shorting fold

The inner foil of the DUOBOND
PLUS shieldis 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
inthe outer
foil of the
DUOBOND
PLUS shield
provides
metal-to-
metal contact
forimproved isolation. Tradi-
tional overlapping foils fail to
reduce slot radiation as
effectively.

Belden’s exclusive
shorting fold

Solid copper covered
steel conductor

==

Celiular
polyethylene core

Drop cables with the DUO-
BOND PLUS shield are avail-
ablein 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
Beldenin the CATV industry.
Take the recall out of your
install. Call Beiden today for
more information and a free
CATV catalog. Belden Elec-
tronic Wire and Cable, P.O. Box
1980, Richmond, IN 47375.
Phone: 1-800-BELDEN-4

There is no equal.

& 1984 Belden

Reader Service Number 5
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my turn

Signal leakage
vs. radiation

A man with a heart pacer, who lives
about 500 feet from a CARS micro-
wave receiving antenna, complained
that: ‘“You guys are going to kill me!”’
The fact is that electromagnetic ra-
diation, even from high powered radio
broadcasting transmitters, such as
AM, FM, or TV, does not present a
hazard to the public except in the most
unusual circumstances. A recent re-

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

port by the FCC Office of Science and
Technology' indicates that radiation
from an FM radio transmitting an-
tenna at least 80 feet off the ground
will not exceed safe levels anywhere on
the ground, nor more than 100 feet di-
rectly in the main lobe, even with 200
KW ERP.

At the present time, there is no man-
datory federal standard for human ex-
posure to radiofrequency electromag-
netic fields. Existing federal standards
refer to the products of radioactivity,
such as alpha, beta, and gamma rays,
x-rays, and various particle streams
resulting from atomic and nuclear re-
actions.

In the absence of a mandatory fed-
eral standard, the FCC has relied on
the voluntary standard, generated by
the American National Standards
Institute?, for exposure of the general
public to radiofrequency radiation, as
shown in Figure 1.

The Soviet standard for public expo-
sure, is 2 to 3 orders of magnitude (20-
30 dB) more restrictive. (After Cherno-
byl), one wonders about the Soviet en-
forcement of its more restrictive
standard.) A new report, not yet re-
leased, by the National Council on Ra-
diation Protection sets the safe limit
approximately five times (7 dB) more
restrictive® than ANSI.

Power density in watts/m? can be
calculated from either of the following
formulas:

—
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PD=EIRP/4x* d* Equation 1
PD =E2120= Equation 2
Where:

EIRP is the effective radiated power
in watts re istropic;

d is the distance in meters from the
transmitting antenna;

E is field strength in volts per meter;

1207 =377 is known as the resis-
tance of free space.

Divide watts/m* by 10 to get mili-
watts/cm®

A high power, AML microwave
transmitter (2 watts) with a 10-foot di-
ameter, parabolic antenna, could ra-
diate as much as 125 kW EIRP (51
dBW; 81 dBm), assuming 2 dB wave-
guide and other losses. For a path
length of 10 km (6.2 miles), the power
density at the receiving site would be,
from Equation 1:

PD =125,000/47(10,000)*
= 10" watts/m?
=10°* mW/cm?

This is only 2 one-millionths of the
ANSI safety guideline for 13 GHz, 57
dB below the safe level, and at least 20
dB below even the Soviet specification.
Obviously, RF energy absorption at
this level is not going to harm the man
with the heart pacer. Moreover, be-
sides the shielding provided by heart
pacer manufacturers, the skin effect
limits penetration of the man's body,
providing additional protection

| against circuit resonance under the
| skin.

The present FCC rule for cable TV
signal leakage is 20 microvolts per me-
ter at 10 feet (3 meters). Using Equa-
tion 2:

PD = (20X 10% _yq12 atts/
377
meter’= 10" mW/cm®,

The FCC rules in Part 76 deal with
low level signal leakage, and have
nothing to do with the health hazards
of certain types of electromagnetic ra-
diation. In cable TV, we are concerned
with signal leakage, not radiation. I
recommend using the proper terminol-
ogy to avoid confusing our public.

For references used in My Turn, call
CED’s office in Denver.
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TAMAQUA

CABLE PRODUCTS g CORP.

e

“A Sheep in
Wolf’s
Clothing”

STARRING

COMM-DUCT

THE DUCT SYSTEM that can be pulled or plowed in fong lengths. PRE-INSTALLED coaxial cable
of your choice WITH full warranty and testing. yields SAVINGS of 25% to 50% in installation costs.

PRODUCED BY Tamaqua Cable Products Corporation, Schuylkill Haven, PA 17972
CALL: 717-385-4381 FAX: 717-385-1092 TELEX: 834-573

Reader Service Number 6




in perspective

Results of editorial survey
prove revealing, full of surprises

People can always find something to
worry about, no matter how good the
circumstances. And we're no excep-
tion. We worry a lot about what you

want to see in CED. We wonder
whether you're getting all you need.
We want to know who our readers are
and why you read the magazine. Luck-
ily, there are some time-tested ways to
find out. Editorial studies, for exam-
ple. We recently commissioned the
Harvey Research organization to do
just such a study. In it, Harvey asked
a random sample of our readers who
they were, and what they read and re-
membered in an issue of CED.

The results are revealing.

[J Less than four percent of you are
technicians.

[0 The rest of you are vice presidents
or directors of engineering, system
managers or supervisors, plant opera-
tions managers or engineers, chief or
lead technicians or technical supervi-
sors.

[0 94 percent. of you have buying in-
fluence in at least one equipment cate-
gory specific to CATV.

1 97 percent of you have bought, rec-

ommended, discussed or referred prod- |

ucts seen in CED in the past year.
[0 Your issue gets passed along 1.8
times.

What you iike best in the magazine
are feature-type articles, especially our
“Cable Classics” series and Archer
Taylor's column, and the classifieds.
And although we are surprised by the
responses, you're less interested in our
sections dealing with new products,
calendars and announcements about
people in the industry. You tend to
spend 39 minutes reading each issue
before you pass it on.

We will be commissioning another

{ | independent study soon, to give us
| more insight on what you want and

how we can best give it to you. In the
meantime. we've done the following:
We'll be adding a new monthly col-
umn, authored on a rotating basis by
members of the NCTA Engineering
Committee. It'll let leading lights of
the industry give their views on the
hottest current topics or most endur-
ing issues in CATV.

We also ask that you send us your
suggestions for a *“Cable Classics”
piece. Is there an older article that you
keep for reference and use in training?
If so, call Graham Stubbs at Oak Com-
munications and let him know. He's
our editor for this much-read series,

and is always looking for good material |

of lasting value.

We've also added a postage-paid
card in each issue that you can use to
give us your thoughts: what vou like,
what you hate, what you'd like to see
in CED. Let us know what you think.
We'll do a better job for you.

Editorial additions

We’'ve got some new editoriai punch
as well. Joining us as a technicai writer
is Roger Brown. He's been working
with Cable Vision as production editor,
and has beer the guy who's responsi-
ble for getting the magazine out the
door on time. But we need more help

14 Communications Engineering and Design June 1986

getting solid, analytical features out to
you and Roger fits the bill. Be watch-
ing for a feature a month from him.
He'll also be writing our popular
“Spotlight™ profiles of industry lead-
| ers.

Lesley Dyson-Camino, who has so

ably designed and gotten CED out the
door for over a year, has taken our cor-
porate marketing position, and while
we'll miss her exquisite attention to
detail, we wish her luck in managing all
marketing activities for ITCI. She'll
still produce our product profile
charts, though, so we won't miss her
talents entirely.
[ Filling in for Lesley is Linda John-
son, a veteran journalist who has al-
ready begun to make her mark on
CED. She's an intelligent, professional
editor who is responsible for designing
and producing each issue of the maga-
zine for you. She’s talented, no ques-
tion.

Kathy Berlin will still be with us, as-
suming more responsibilities for the
business end of CED. Those of you
who've worked with her know what an
asset she is. There’s a lot to this busi-
ness you can’t see upfront, and Kathy
really anchors that end for us. She also
manages to keep us running on course
| while preparing for the birth of her sec-

ond child, so we'll keep you posted.
| On that subject, Cathy Wilson, our

sales manager, is now the proud
{ mother of a new daughter, Ashley
Brooke. Mother and daughter are
doing just fine, and Cathy is back on
the job.

You'll be seeing more of these peo-
ple, and they'd like to see and hear
more from you. We invite you to use
our new reader feedback cards, which
’ you’ll find right next to the CED sub-
| scription cards in each issue. Let us
| know how we can produce a finer prod-

uct for you. There's always something
to worry about.
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‘ New application
~ of old fransformer theory

formers having bandwidths of sev-
eral hundred megacycles are de-
scribed here. The transformers are
shown in Figures 1-9. When drawn in
the transmission line form, the trans-
forming properties are sometimes diffi-
cult to see. For this reason, a more con-
ventional form is shown with the trans-
mission line form. Some winding
arrangements are also shown. Certain
of these configurations have been dis-
cussed elsewhere and are included here
for the sake of completeness [1-4].
In conventional transformers the in-
terwinding capacity resonates with the
leakage inductance producing a loss

. . . |
several transmission line trans-

The ferrite transformer
may be one of the most
widely used of the RF
components, yet the
twisted pair transmission
lines are the least
understood.

l transmission line can be used in princi-

By C.L. Ruthroff

©1959 IRE (now IEEE). with permis-
sion, from PROCEEDINGS OF THE
IRE, Vol 47, No. 8 pp. 1337-1342, Au-
gust 1959.

Cable Classics

Practically every piece of electronic
equipment used in a cable system uses
ferrite transformers in one form or an-
other. Converters employ them in bal-
anced mixers. Amplifiers use them for
push-pull circuits. In taps they are
used for RF power splitting. In head-
ends, signal combiners make use of fer-
rite transformers. And probably the
greatest use of all is in the common
matching transformer—used to pro-
vide the connection from coaxial cable
to the antenna terminals of television
receivers.

Did you know that these devices are,
for the most part, really miniature
twisted pair transmission lines wound
on ferrite cores? Do you know why it is
possible to make sure devices work as
transformers with bandwidth ratios as
high as 30,000 to1? Does the term *‘bi-
filar'' mean anything to you?

The ferrite transformer is one of the
l most widely used of all RF components

—but relatively little understood.

This paper by C.L. Ruthroff was the

| original account of the theory of opera-

tion of ferrite transformers, and it sug-

l gested many of the applications for
|

which they are now used by the mil-
lions.

Graham Stubbs, Vice President,
Science & Technology, Oak
| Communications Inc.

peak. This mechanism limits the high
frequency response. In transmission
line transformers, the coils are so ar-
ranged that the interwinding capacity
is a component of the characteristic
impedance of the line, and as such
forms no resonances which seriously
limit the bandwidth. Also, for this rea-
son, the windings can be spaced closely
together maintaining good coupling.
The net result is that transformers can
be built this way which have good high
frequency response. In all of the trans-
formers for which experimental data
are presented, the transmission lines
take the form of twisted pairs. In some
configurations the high frequency re-
sponse is determined by the length of
the windings and while any type of

ple, it is quite convenient to make very
small windings with twisted pairs.

The sketches showing the conven-
tional form of transformer demon-
strate clearly that the low frequency
response is determined in the usual
way, i.e., by the primary inductance.
The larger the core permeability, the
fewer the turns required for a given
low frequency response and the larger
the over-all bandwidth. Thus a good
core material is desirable. Ferrite to-
roids have been found very satisfac-
tory. The permeability of some ferrites
is very high at low frequencies and
falls off at higher frequencies. Thus, at
low frequencies, larger reactance can
be obtained with few turns. When the
permeability falls off the reactance is
maintained by the increase in fre-
quency and good response is obtained
over a larger frequency range. It is im-
portant that the coupling be high at all
frequencies or the transformer action
fails. Fortunately, the bifilar winding
tends to give good coupling. All of the
cores used in the experimental trans-
formers described here were supplied
by F. J. Schnettler of the Bell Tele-

TRANSMISSION LINE FORM

MAGNE
Vs TIC CORE

. FIGURE 1
Reversing transformer
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Don’t Let
our Customers
Unscrew You.

People are born tinkerers.

Give them a locked box or a sealed package and they’ve just got to get inside.

A lot of them simply want to see what'’s in there. They want to learn what makes the
gizmo tick.

But a few of them want to rip you off. In fact, some cable operators have begun to believe
that theft of service is the great American pastime.

M/A-COM’s addressable converters have the strongest hardware and software security
you can buy. Recessed tamper proof screws make it hard to get inside the package to begin
with. Once there, custom integrated circuits and
microprocessor controlled features and func-
tions which get their instructions from the
headend make the whole thing a waste of time.

If your converters make it too easy to
give in to temptation, call customer service at
1(800) 346-2266. And get back on the straight B =

10737 Gateway West, Suite 350
and narrow. El Paso, Texas 79935 1 (915) 593-2250
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The

igher frequencies.

ermeability of some
ferrites is very high at low
frequencies and talls off at

phone Laboratories Inc.

shown in Figure 1, consists of a single
bifilar winding and is the basic build-
ing block for all of the transformers.
That a reversal is obtained is seen from
the conventional form which indicates
current polarities. Both ends of the
load resistor are isolated from ground
by coil reactance. Either end of the

[ load resistor can then be grounded, de-
The Polarity Reversing Transformer | pending upon the output polarity de-

sired. If the center of the resistor is
grounded, the output is balanced. A
suitable winding consists of a twisted
pair of Foremex insulated wire. In such
a winding, the primary and secondary
are very close together, ensuring good
coupling. The interwinding capacity is
absorbed in the characteristic imped-

‘ ance of the line.

At high frequencies this transformer
| can be regarded as an ideal reversing
transformer plus a length of transmis-
sion line. If the characteristic imped-
ance of the line is equal to the termi-
nating impedances, the transmission is
inherently broadband. If not, there will
be a dip in the response at the fre-
quency at which the transmission line

is a quarter-wavelength long. The

TRANSMISSION LINE FORM =
\ FIGURE 2

WIRING DIAGRAM

Unbalanced to balanced transformer

depth of the dip is a function of the ra-
tio of terminating impedance to line
impedance and is easily calculated.
Experimental data on a reversing
transformer are shown in Figures 10
and 11. Figure 10 is the response of a
transformer with no extra impedance
matching. The return loss of this trans-
former to a 3 my sec pulse is 20 dB.
The transformer of Figure 11 has been
adjusted to provide more than 40 dB
return loss to a 3 mu sec pulse. The
transformer loss (about 0.5 dB before
matching) is matched to 75 ohms with

Model 2901 B
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o

Digital Time Domain Reflectometer
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’

| Not so easily seen is the high ’
frequency cutoff
characteristic.

. _ J

the two 3.8-ohm resistors. The induct-
ance is tuned out with the capacity of
the resistors to the ground plane. The
match was adjusted while watching
the reflection of a 3 mu sec. pulse. 3

The Balanced-to-Unbalanced 1 to 1 AN
Impedance Transformer shown in Fig- )
ure 2 is similar to Figure 1 except that
an extra length of winding is added.
This is necessary to complete the path
for the magnetizing current.
|  The Unbalanced-Unsymmetrical 4 to
1 Impedance Transformer shown in
Figure 3 is interesting because with it
a 4:1 impedance transformation is ob-
tained with a single bifilar winding
such as used in the reversing trans-
former. The transforming properties
are evident from Figure 3. Not so eas-
ily seen is the high frequency cutoff
characteristic.

The response of this device at high
frequencies is derived in the Appendix FIGURE 3
and only the result for matched imped- 4:1 Impedance transformer

ances is given here.
|-
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T = ————— 1}
The Unbalanced-

_ Symmetrical 4:1
configuration requires three
bifilar windings which can
be placed on one core.

Power Available _

" Power Ou?put

(1 +3 cos BI)* + 4 sin?Bl
4(1 + cos B)? (1)

where 8 is the phase constant of the
SR, - 4Ry line, and ! is the length of the line.
) Thus, the response is down 1 dB when
the line length is M4 wavelengths and
the response is zero at NM2. For wide-
band response this transformer must
be made small. For a plot of (1) see Fig-

TRANSMISSION LINE FORM

REVERSAL

BALANCE-UNBALANCE g

TRANSFORMER ure 16.
CONVENTIONAL FORM Experimental data are given for a
transformer of this type in Figure 12.
Ry, ~4Rg The Unbalanced-Symmetrical 4 to 1 |

Impedance Transformer configuration
shown in Figure 4 requires three bifilar
windings. All three windings can be
placed on one core, a procedure which
FIGURE ¢ improves the low frequency response.’

4:1 Impedance transformer— Unbalanced-symmetrical| | When winding multiwinding trans-
formers the following well-known rule

WIRING DIAGRAM
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The fields set up by the
currents should be arranged
so as to aid each other.

S R
Zo-2R =
R = | _i
2R .
-~
£ 2R :
T - Y
‘ 2
2R 4 A —
| R
] TRANSMISSION LINE FORM (a) CONVENTIONAL FORM

| |

|
’ L 3 1
: 2
1
I R
| TRANSMISSION LINE FORM (b) CONVENTIONAL FORM
FIGURE 5 | s FIGURE 6 . 1
| Balanced—unbalanced (a) Basic hybrid (b) Unsymmetrical hybrid

Eermesme— = —
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Various hybrid circuits are
developed from the basic
form using transformers.

1 3
R
iy
2
R
6 8

CONVENTION FORM

12
THIS WINDING ON )
SEPARATE CORE

(b)

FIGURE 7
(a) Symmetrical hybrid
(b) Unbalanced symmetrical hybrid

3
R
a R
TRANSMISSION LINE FORM
(a) .

should be followed: with the generator
connected and the load open, a com-
pleted circuit should be formed by the
windings so that the core will be mag-
netized. The fields set up by the cur-
rents should be arranged so as to aid
each other.

The circuit of the Balanced to Unbal-
anced 4 to 1 Impedance Transformers
of Figure 5 is quite simple. The single
bifilar winding is used as a reversing
transformer as in Figure 1. The high
frequency cutoff is the same as that for
the transformer of Figure 3.

In some applications it is desirable
to omit the physical ground on the bal-
anced end. In such cases, Figure 5(b)
can be used. The high frequency cutoff
is the same as for the transformer of
Figure 3. The low frequency analysis is
presented in Appendix B.

Various hybrid circuits (shown in
Figures 6 through 9) are developed
from the basic form using the trans-
formers discussed previously. The

Reader Service Number 15
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In all hybrids in which all four

arms are single-ended, it is

necessary to use two cores to

drawings are very nearly self-explana-
tory. In all hybrids in which all four |
arms are single-ended, it has been
found necessary to use two cores in or-
der to get proper magnetizing cur-
rents.

Two hybrids have been measured

( and data included here. The response

of a hybrid of the type shown in Figure
8 is given in Figure 13. For this mea-

FIGURE 8 =
Hybrid with equal
conjugate impedances

get proper ma

current.

?neﬂmng

r

“

RESISTANCE BRIDGE

= TRANSMISSION LINE FORM

|
|
|
|
— ]

&g

FIGURE 9
Resistance hybrid with equal impedance loads

RESISTANCE BRIDGE WITH
ALL ARMS(A,B,C,D)SINGLE
ENDED (CONVENTIONAL FORM)
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Applications of the
transformer include

pulses, driving balanced
antennas and many more.

reversing the polarity of short

0 P 8 o

?| 1
ER / 2
£ /1 3
S 3DB—57KC
£ COIL DATA
85 L .25 0.D. T
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FIGURE 10
1:1 Reversing transformer.
Insertion loss vs. frequency
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| surement R =150 ohms. In order to

measure the hybrid in a 75-ohm circuit,
arms B and D were measured with 75-
ohm series resistance in series with
the 75-ohm measuring gear. This ac-
counts for 3 dB of the loss. Under
these conditions, arms B and D have a
6 dB return loss.

The transmission of the resistance
hybrid of Figure 9 is given in Figure
14. This hybrid has been matched us-
ing the technique described previously
for the reversing transformer. The re-
sults of this matching are included in
the figure. This hybrid was designed
for use in a pulse reflectometer, the
main part of which is a stroboscopic
oscilloscope with a resolution of better
than 3 my sec.

Applications

Many applications for these trans-
formers will occur to the reader. For
purposes of illustration, a few of them
are listed here.

1) The reversing transformer of Fig-
ure 1 can be used to reverse the polar-
ity of short pulses, an operation which
is frequently necessary. It has also
been used in balanced detectors and to
drive push-pull amplifiers from single-
ended generators.

2) The transformers of Figures 2
and 5(b) are useful for driving balanced
antennas. The circuit of Figure 5(b)
may find application in connecting

| twin lead transmission line to commer-

cial television receivers.

3) The transformer of Figure 3 has
found wide use in broadband amplifier
interstages. It will also be useful in
transforming the high output imped-
ances of distributed amplifiers to
coaxial cable impedances. They can
also be cascaded to get higher turns
ratios.

4) The circuit of Figure 5(a) has been
used to drive broadband oscilloscopes,
with balanced inputs, from single-
ended generators.

5) Hybrids have many uses such as
in power dividers, balanced amplitude
and phase detectors; as directional cou-
plers for pulse reflectometers, /F and
broadband sweepers. They might also
be used as necessary components in a
short pulse repeater for passing pulses
in both directions on a single transmis-
sion line.
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Hybrids have many uses
such as in power dividers
balanced am

phase detectors.

litude an

Appendix A
The high frequency response of the
U circuit of Figure 3 is derived from Fig-
1 ure 15. The loop equations are as fol-
lows:

e=( +I)Rg+V,

e=(I,+I)Rg—V,+IR,

V,=V,cos Bl+jIZ sinfl

o

g ° ﬁ t

&

SRl A V) ap

g 750 —> + 750

S 4 3 DB —500 MC I

= 3.80

g5 RETURN LOSS TO 3mus PULSE > 40 DB

Z & Vi COILDATA

= 1 175" 0.D.. 090" 1.D,, 125" TRICK
= LOW FREQUENCY PERMEABILITY ~ 1600 -l

& TURNS OF TWISTED PAIR USING #37 FORMEX WIRE

8 1 1 1 1 1

—{s I,=I,cosBl+j Y2 sinfl  (2)
ZO
8

FREQUENCY —MCS

FIGURE 11

2 | 1.0 10 100

Matched reversing transformer

This set of equations is solved for the
output power P,. P = |1,|’R,

1000

P =|L|'R, =
eX(1+ cos BIFR
[+2Rg(1 +cos Bl) + R, cos Bl +

[EERZ;Z] +gint
[1]

(3)
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® Additional subscriber lines can
be accommodated using splitters
without removing block/bracket

® Accepts 2 way, 3-way, 4-way
5-way, etc... splitters.

e Very low contact resistance;
less than 1 ohm

PATENTED

FREE SAMPLES SENT WITH EVERY INQUIRY

PAT. PEND.

FOR MORE INFORMATION
CALL TOLL FREE

SACHS communications inc. 800 361 3685

30 West Service Road, Champlain, N.Y. 12919-9703
In Canada: 2095 Chartier Avenue, Dorval, Que. H9P 1H3 In Canada: Call (514) 636-6560
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CLASSICS

Hybrids can also be used as
necessary componenisina

short pulse repeater for
passing pulses.
From this expression, the conditions | the coefficient of sin? 8 in (3). In this | P = e*(1 +cos B))° (4)
for maximum power transmission are | manner the proper value for Z is found R [(1 +3 cos BI)* + 4 sin® 1]
obtained by setting /=0 and setting | tobeZ,=2R .
dPyldR,|,.,=0. The transformer is
matched when R, =4R,. The optimim Now, setting R,=4R, and Z,=2R,, Also
value of Z is obtained by minimizing | (3) reduces to ’
2
L ooking intothe1000series e
r- and dividing (4) by (3):
Power Available _
Power Output
(1+3cos BI)2+ 4 sin?Bl
4(1 + cos Bl (6)

This function is plotted in Figure 16.
The impedances seen at either end of

the transformer with the other end ter-

minated in Z, have been derived. They

are:
) (7)

Z, (low impedance end)

and

Z, cos Bl+jZ,sin Bi
2Z (1 +cos Bl) + jZ, sin Bl

IS LIKE LOOKING INTO

THE FUTURE!

WITH THE LINDSAY 1000 SERIES TRUNK, YOU CAN START WITH AN Z,,(high impedance end)

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 CONTINUQUSLY
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.

Ll

-7 2Z,(1+cos Bl) + jZ,sin Bl (8)
’ Z,cos Bl+jZ, sin Bl

Appendix B

In the low frequency analysis of the
transformer of Figure 5 the series
impedance of each half of the bifilar
- winding is denoted by Z. The loop

equations are:
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SPECIALTY PRODUCTS CAL: TELEWIRE SUPPLY  415-939-9243
LIMITED COL: ADVANCED COMM.  303-596-4464 E = (R +2), — (Z+kZ),
FL: TELEWIRE SUPPLY  800-237-8203 E = R, — kDI, +(R,+Z+k2)],, ()
50 MARY ST, W. NY: TELEWIRE SUPPLY  800-645-9510
LINDSAY, ONTARIO OH: THE HEAD END 614-766-0874
CANADA KV 4S7 PA: TONER CABLE EQUIP 215-675-2053 trom which
TEL: 705-324-2196 TX: TELEWIRE SUPPLY  800-527-1646
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STEREO
CABLE TV
SPOKEN

HERE

THE TIME IS NOW!

AREFE YOU READY?

Toner to the rescue...

Let the experts help you cut
through the confusion about put-
ting stereo TV on your cable
system.

Our Technical Expertise will help
you choose the right equipment
from manufacturers like Wegener
& Leaming.

And we can offer you some valua-
ble advice on where you can save
money and where you can’t.

As always, your source for all Call us toll free. We'll send you a
your cable TV equipment needs. free copy of our booklet.

With service that’s faster than

a speeding bullet.

800-523-5947
I PA 800-492-2512

cable equipment,inc.

969 Horsham Road/Horsham, PA 19044
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I¥’s clear that the center
point of R. is at ground
potential; this point can
therefore be grounded
physically.

- B, +2Z(1+k) _

i
1, Z(1 +k)

2ifZ >> R,. (10

We now proceed to calculate the
voltages from points 1 and 2 to ground
V,.,=E=I1Rg. (11)

When the transformer is matched,

Broadband:
For the best in distribution amplifiers

Broadband Engineering has
a distribution amplifier for
every application from the
lowest cost to the highest per-
formance CATV, MATYV and
SMATYV installation.

Flexibility to meet demand-
ing system requirements is our
goal with:

¢ Bandwidths up to 550 MHz

® Gains from 14 to 50 dB

® One and two-way operation

® Sub, mid and high-split
options

® Standard or power doubler
hybrids

® Line, cable and class II
powering

Extruded aluminum housings
insure excellent heat transfer
from active devices for long life
and reliable service.

And we don’t forget mainten-
ance either. Our hybrids are
installed in sockets so that re-
placement is quick and easy
and down time short.

We don’t cut corners in de-
sign, we engineer the best.

For more information on
specifications, call Broadband
Engineering at 800-327-6690
(305-747-5000 in Florida) or
write us at 1311 Commerce
Lane, Jupiter, Florida 33458.

For quality, performance and service, call Broadband

(7711 BROADBAND
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E=2I Rgand
V,.=1Rg
Similarly,
V=12 —kZU —I).

With the aid of (10) this can be rear-
ranged to

vV =

1G

71 [ 20 +ke — kR, — 20201+ )
' R, +2Z(1+k)

(12)

Now let the coupling coefficient k=1,
then

Vie=1Z __—kR, -
R, +2Z(1 +k)

S
4

forZ>>R,.

When the transformer is matched,
R, =4Rgsothat

V10=11Rg= - Vzc. (13)
and the load is balanced with respect
to ground.

From (13) it is clear that the center
point of R, is at ground potential. This
point can therefore be grounded physi-
cally, resulting in Figure 5(a). m
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Agile Omni, the industry’s most advanced
receiver designed by the most relied upon
name in the business...Standard.

ith the new Agile
‘ N ; Omni, you need no
other receiver.

Standard designed it for
cable TV operators, broad-
casters, CATV, SMATYV, and
business and special telecon-
ferencing networks —now
and in the future.

An onboard micropro-
cessor permits selection of
any band available from
domestic satellites, includ-
ing the 32-channel ANIK C2.
Channel tuning provides
direct reading of the tran-
sponder-assigned channel
number and a format control
permits selection of six
frequency band formats —
24-channel C-band, SBS/
USAT and Spacenet already
installed. Select channel

and format, and the micropro-

cessor controls frequency,
channel spacing, tran-

frequency and bandwidth,
and antenna and video
polarity —automatically.

Omni’s flexible design
can handle up to three
separate subcarriers
including stereo program-
ming or data. Omni also
will accept descrambling
modules —eliminating the
need for expensive add-on
descramblers.

For CATV and SMATV
applications, severe micro-
wave terrestrial interference
is minimized by optional
internal SAW notch filters,
automatically programmed
to switch in. A 30 MHz low
DG/DP LC bandwidth filter
is standard, and a second
internally installed optional
filter of 18, 22, 26, or 36
MHz bandwidth can be con-
trolled by the microproces-
sor, or manually switched.

Standard’s proven RF

HGIEYOMNI

loop-thru circuitry and
blockdown conversion tech-
nology combine, with better
image rejection and lower
differential gain and phase,
to provide excellent video
performance. C/N threshold
is an impressive 6.5 dB at
the wide 30 MHz bandwidth.
Agile Omni is an afford-
able, flexible receiver
designed to keep you in
business, a commitment
Standard backs with its
unique 5-year warranty
program. Contact us for
further information.

@o Standard

Communications

P.O. Box 92151

Los Angeles, CA 90009-2151

Toll free 800/243-1357

(In Calif. 800/824-7766, ext. 275)
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HOWT
A HANDFUL OF DRC

Moisture. It's great for making the little flowers grow, but it can rot dropwire to the very core.

So, in the past, dropwire makers have used flooding compounds to prevent moisture from
creeping under the jacket and attacking the outer conductor. The only problem was that it liked to
creep out again. Migration was the polite term and the stuff had a bad habit of migrating onto your

“hands, or the carpet, or, heaven forbid, someones brand new TV set.
- But the solution to that was simple enough: Just stock two wires. One for inside the house
] and one for outside.
I’\ I At Comm/Scope we think thats just twice the headache. That’s why we've developed new
1
.

CRD*, Corrosion Resistant Drop.

-

|t protects the outer conductor with a unique hydrophobic powder that doesn’t ooze or make

ch’s unique hydrophobic pow- - ‘Fraditional flooding
'der resists moisture and dusts ofé ¥ . R compound i _
' hands and clothing. s ‘messy and troublesore.
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‘ - v Sy
s |:[

-
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PWIRE PROBLEMS.

a mess. And, since the center conductor is also coated, service calls due to corrosion of the drop
wire are virtually eliminated. It's safe and trouble free indoors, so you only need to stock one drop,

not two.
CRD. Corrosion Resistant Drop. No moisture, no goop, less inventory and no corrosion.

For all the yesses, see your local Comm/Scope rep or call us direct at 1-800-982-1708.
* Patent applied for.

Comm/Ncope

PO Box 1729, Hickory, NC 28603, 800-982-1708, in NC 800-222-6808, telex: 802-166
Reader Service Number 27 ’




CLASSICS

The impedences seen at

either end of the transformer

with the other end

terminated in Z, have been

FREQUENCY-MCS
FIGURE 14

derived.
0 0
1 1
fee]
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2
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=3 -3DB
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FIGURE 12
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° 88 °
5 5
10 + t t 10
COIL DATA
IS 175" 0.D 15
090 1D
= 20 125" THICK 2
7 9 LOW FREQUENCY PERMEABILITY - 1600 %
z EACH WINDING 6 TURNS OF TWISTED
S o PAIR USING #36 FORMEX WIRE 30
z MEASURED AT 75 OHMS /
Z 3 ! 35
; 40 40
z
= 45 45
50 / G 50
55 55
60 60
ol) 1.0 10 100 1000
FREQUENCY-MCS$
FIGURE 13
Hybrid of Figure 8
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Matched resistance hybrid. Insertion loss vs. frequency

Continued on page 65
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10 BE RELIABLE,
YOU HAVE T0
HAVE THE
GUTS.

Pull off our cover and you’ll see why Alpha is the CATV Standby Power Supply
leader. Sure, we could have designed a system using two transformers like most
manufacturers, but no, we decided that a single ferro-transformer would be more
reliable. It was gutsy, it was innovative, and it works.

Some customers wanted to check the power supplies by just driving by. So we
built-in Automatic Performance Monitoring, Other customers didn’t want to

leave their office. What did we do? We designed and built the first stand alone
status monitoring system — another innovation from Alpha.

Our guts reflect our sincere desire to give you the standby power supply features
you want because serving our customers is as important to us as serving your
customers is to you. The way we see it, if we take care of you, you can take care of

them.
0
AI.PNAI ITEcNNOLomEs

We’re here to back you up.

3767 Alpha Way Bellingham, WA 98225 206-647-2360
7033 Antrim Ave. Burnaby, B.C. V56J 4M5 604-430-1476 TELEX: 04-356760
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Rapid rise in use of LANs
result of local needs

encompasses a wide variety of
communication systems that are
loosely grouped together by virtue of
such common characteristics as:
Wholly owned by one organization
Limited geographically (under sev-
eral kilometers)
High bandwidth (over one mega-
hertz)
Packet data transmission
Uniform interfaces
Uniform protocols
Distributed network intelligence
Ability to connect dissimilar equip-
ment
No single point of failure

T he term local area networks (LAN)

0O OobOooo o oo

Rapidly being installed by busi-
nesses, universities, factories and the
military, LANs often are used to allow
users with related needs to share mu-
tually useful information. In some in-
stances, such as factory applications,
however, the types of users and infor-
mation are quite varied. Yet LAN tech-
niques can be readily applied to meet
the requirements of these applications.

The need for LANs comes from the
desire for more and better communica-

LANSs are frequently
being installed by
businesses, universities,
factories and the military.

tion at the local level. In particular,
widespread digital computer capabil-
ity and microprocessor technology
have provided vast amounts of infor-
mation. To be useful, this information
must be accessible when and where it
is needed. LANs promote effective
communication arrangements that can
move information. Some types of com-
munication needs that LANs are being
designed to handle are shown in Table
1.

Many LANSs consist of a number of
computers or computer-associated de-
vices, an electronic hardware interface
of some sort of each, specialized soft-
ware to allow proper communication
and a cabling medium for interconnec-
tion. Often the computers and their
network interfaces all connect to a

common cable such as with Ethernet.
They then can communicate with each
other or with peripherals, using the
LAN. This software usually is at least
partially contained in a nonvolatile
memory in the network interface,
which includes a microprocessor and
specialized hardware to handle net-
work functions. This interface pro-
vides the distributed network intelli-
gence.

Still, gray areas exist as to what is a
LAN and what is not. In the past, pri-
vate branch exchanges (PBXs) and
computer branch exchanges (CBXs)
have been used to provide the bulk of
local communication, both voice and
data, usually through the same sys-
tem. Having some of the features of a
LAN, they generally are not consid-
ered in this category since they lack
the uniform interfaces and protocols of
a LAN and have a single point of fail-
ure. Computer packet-switching ne-
tworks, also commonly used for data
communication, are not considered
LANSs since they usually handle long-
distance traffic and rely on hardware
(switches, leased lined, satellite links,
etc.) owned by more than one com-
pany.

Many communication chores are
handled today by connecting a desktop
computer to an electronic switch or
PBX, and then to a large computer.
Such arrangements allow electronic
mail, file sharing and many features
that are common to LANs, but such a
system is still not itself a LAN. In this
case, network intelligence is concen-
trated in the PBX or large computer; it
is not dispersed throughout the net-
work asin a LAN.

In addition, not only does a PBX
system not provide for uniform proto-
cols and interfaces that will allow dis-
similar equipment to communicate eas-
ily, it also usually has a very limited
bandwidth. When dissimilar equip-
ment is to be connected through a
PBX, additional devices such as proto-
col converters must often be added and
shared when needed by users in the
system. Traditionally, PBXs also were
limited in data speeds to 19.2 kb/s, al-
though new machines can support
higher rates.

Confusion can arise in the case of
certain types of LANSs, for example
AT&T’s Datakit. Here, all of the net-
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WE'RE FIGHTING FOR
BETTER TECHNOLOGY
AT LOWER COST.

Scientific-Atianta began pioneering
new technology for cable TV back in
the early 60's with an off-air antenna
and headend equipment for receiving
distant TV signals. Then in 1975,
Scientific-Atlanta headend and earth
station equipment made possibie one
of the first satellite-delivered commer-
cial broadcasts for cable distribution:
The Ali-Frazier "Thrilla in Manila”
world boxing event. And today, we're
still fighting to bring you new tech-
nology while keeping costs down at
the same time.

WINNING THROUGH
DETERMINATION.
Our two latest contenders in state-of-
the-art design and engineering are
the 6680 and 9630 receivers. Both are
technical knockouts and the result of

TECHNICAL

Scientific
Atlanta

extensive research and development
Of course. innovation is nothing new to
Scientific-Atlanta. We were the first ta
introduce a low-cost 4 GHz receiver as
well as a receiver which worked in con-
junction with an LNB.

IMPRESSIVE
VITAL STATISTICS.
To fully appreciate the new 6680 and
9630, you need to take a closer fook.
The 6680's modular corfiguration, for

| example, provides a variety. of applica-

fions and greater serviceability. It was
designed for increased performance in
a multiple subcarrier environment, and
provides accurate demodulation of
high-speed data. The 6680 also has a
tunable audio subcarrier demodulator,
The 9630 is a more compact unit

with virtually the same video quality as ;

fhe 6680. It offers discrete and matrix

| - stereo processing, and C and Ku-Band

compatibility. And, like alf-of our

NOCKOUTS.

|

-together a complete package for you

receivers, the 9630 is compatible with
all current scrambling technologies.

STILLTHE
HEAVYWEIGHT CHAMP.

After all they've done to help increase
yaur system's channels at a lower cost,
you'd think our engineers would be
content to rest on their laurels. But not
so. They'll always be looking for ways to
help you increase your profits through
the use of improved technology. not
cheaper materials. So you know that
when you buy from Scientific-Atlanta,
you're getting the most advanced
equipment available.

As a single-source supplier of cable
products, Scientific-Atlanta can put

at an attractive price. And back it all up
with a single warranty. For more infor-
mation, call 1-800-722-2009 or write to
Scientific-Atlanta, Department AR, PO.
Box 105027, Atlanta, GA 30348.
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T 1

LANs

Four considerations,
interconnection medlo

modulation, access method

ANSs.

and topology differentiate

work interface units and the intercon-
necting media of the LAN are con-
tained within one electronic cabinet.
Stations then are connected to this box
by individual cables, typically existing
phone lines. For all intents and pur-

poses, this system looks like a PBX.
The actual electronic architecture is
that of a LAN, however.

Thus, a LAN is basically character-
ized by a conceptual architecture for a
communication system that has the
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YOU BUY
EQUIPMENT
10 WORK.

VERSALIFT

Down-Time is a bad
word in any working fleet. It’s
expensive. It wastes time.

B That's why we build Versalifts

to work. And work efficiently.

More than 14,000 Versalifts have
been built over the years. Most of them are still out there in
the field. Working. The most complcu line of aerial
devices on the market, with the best in-service
records and lowest operating and maintenance
costs. That's Versalift. Your local Versalift 4
distributor will be glad to work with you
to choose the model and size best
suited to meet your aerial Q
work requirements.

Versalift is a service

proven product of Time |
Manufacturing :
Company.

MANUFACTURING COMPANY

— P.0. Box 20368
Waco, TX 76702-0368

(817) 776-0900

elements mentioned above. There are
many physical ways to implement a
LAN, some of which may appear like
other types of communication sys-
tems. In fact, some LANs may be
wired and installed much like today’s
systems, simply for the ease of doing
so or to allow graceful changeover
from current technology toa LAN.
Four primary considerations differ-
entiate one LAN from another, impact
the performance to be expected from a
particular LAN and drive the hard-
ware needed for the application. The
considerations are interconnection
media, modulation, access method and

topology.
Media

The network medium is the major
cable and is used to interconnect sta-
tions. While twisted pair cable is inex-
pensive and extra wiring is already in-
stalled in many buildings, it does limit
performance to the very low end of the
data rates possible for LANs. Coaxial
cable is used in over 90 percent of
LANSs today. It is a mature technology
with acceptable bandwidth in keeping
with the capability of the other compo-
nents in the system.

It is, however, relatively expensive
and has distance limitations. Triaxial
and other forms of shielded controlled-
impedance cable may find similar use
in LAN applications. Optical fiber rep-
resents an area of high growth and de-
creasing costs, with high performance
driving the technology. Because of the
short distances in LANs, multimode
fiber at 850 nm wavelength is finding
immediate application. The 1300 nm
wavelength will increase in popularity
as compatible electro-optic compo-
nents become more readily available.

Additional types of media may be
used in the interface cables that con-
nect the user’s station to a network in-
terface unit (NIU), or from the inter-
face unit to the network media. These
interface cables, frequently twisted
pair because of the very short cable
lengths involved, are usually of a type
different from the network medium.

Information is transmitted digitally
in a LAN. Each bit of information is
represented by some change in a signal
on the network medium. If the bit is
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LANs

Access method, a unique

area for LANs, stems from

their distributed network
intelligence.

L

represented as a particular signal level
on the cable, this is called baseband
modulation or signalling. If the bit is
represented by some state (amplitude,
frequency, phase) of an RF carrier, this
is called broadband modulation or sig-
nalling. Although baseband allows for
simpler electronics using line drivers
and receivers, it is limited to typical
digital electronic speeds in its informa-
tion carrying capacity. This capacity
may well meet users’ needs, however.
Broadband modulation requires RF
circuitry (an RF modem) similar to
CATYV devices, but can deliver signals
on various frequency bands, or chan-
nels. Each channel can carry a sizeable
amount of information approaching
the capacity of a baseband LAN. Note
that optical systems rely on the ampli-
tude modulation of a light beam, which
is a form of carrier as in RF systems,
but that these systems generally are
considered to use baseband signalling,
with the optical intensity variation
similar to the voltage variation seen in
electrical baseband systems.

A feature related to modulation is
digital encoding. The digital data must
be represented by some form of code
on the network. A simple code is NRZ,
in which each bit is represented by one
of two states of the modulated signal.
Other codes often are used to impart
special characteristics to the signal in
order to provide enhanced capabilities
to the network hardware. For example,
Manchester code, a type of biphase
code, employs two states to encode
each bit of data, which doubles the sig-
nalling rate, or baud rate, on the net-
work. This code is used in Ethernet
applications and many fiberoptic links
since they provide an average 50 per-
cent duty cycle to the network signals.

Access method

Access method is an area somewhat
unique to LANSs. It stems from their
distributed network intelligence. One
method to access the LAN medium is
through contention. Here, any unit on
the LAN begins to send data whenever
it wants. Since two devices sending
signals concurrently will garble the
data, most contention schemes require
that a station first listen to the net-
work and then send data only when it

is idle. Additional problems can arise if
two stations begin transmitting at the
same time, which results in a collision
of the data on the netork. Features
such as collision detection are imple-
mented to reduce the time that colli-
sions exist in a network, and thereby,
improve overall network throughput.
Even so, contention systems will
function even without these restric-
tions since there is usually error check-
ing included in the software associated
with message transmission.
Another access method is token
passing. In this approach, a special
message (the token) is sent from one
station to another throughout the net-
work. The token is used to grant per-
mission to transmit a message on the
network. A unit can transmit only af-
ter being granted permission by receiv-
ing a particular token indicating that
the network is idle. Some problems can
arise in passing the token around the

network. For example, a station may
go off-line and, therefore, not be avail-
able to receive this special message
and pass it on. Also, the token can be
corrupted by noise, so it is never de-
tected as being received and the net-
work activity ceases. The network usu-
ally requires one unit to serve as a
watchdog or controller to handle these
conditions.

A time slot network operates by al-
lowing each unit to send data only dur-
ing a designated interval of time. No
single station can use the full capacity
of the network since each unit can
transmit only during a small percent-
age of the total time that is available
on the network. Effective use of the
communication system suffers with
this method since the capacity re-
quired is not uniform from station to
station in the LAN, nor is it static with
time,

One advantage of the time slot is in

is as attractive as their design.

/ \3
e

DESIGNER
LABELS

One piece. Tamper proof. Time proven. No wonder creatively
designed Universal Cable Markers are the standard of the indus-
try. They're available in eight colors, all numerals and letters,
serialized, customized, or with large write-on areas. And their price

For more information on the most cost efficient cable markers
in the business, or any of our other products, call 800 548-7243.

Telecrafter Products

CORPORATION

Products creatively designed for the cable industry.
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LANs

arrangement of a local area

Topology refers to the
physical and logical

network.

the handling of voice communications.
Real-time voice transfer requires ac-
cess to the communication system on a
regular repeatable basis, since even
slight delays in voice transfer are unac-
ceptable to the human ear. A time slot

network can supply this capability,
while neither the contention nor the
token passing access methods can do
this for any appreciable number of
voice connections.

Other proprietary methods and com-

......

SOVR

THE S.G. SERIES
BTSC STEREO GENERATORS
Broadcast Quality Exceeding FCC-OST 60

Discrete, Matrix or Composite Inputs
Ultra Linear High Order Matched Filters
Fully DBX® Companded
Over Deviation Protection

Complete Level Monitoring
Low Profile 19” Rack Mount
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binations of methods also are used in
LANSs, and many offer advantages for
specific applications. Even so, those
discussed above probably will account
for over 90 percent of the networks in-
stalled in the future.

Topology

Topology refers to the physical and
logical arrangement of a LAN. The
four most common topologies, are the
bus, tree, ring and star.

A bus involves a linear, usually con-
tinuous, medium to which all' units
attach directly, often by tapping. Each
station can both detect signals and
place signals on the bus according to
the access method of the network.
These signals usually travel in both
directions down the bus from the point |
of insertion. The tree topology is simi-
lar to the bus, except that connections
are not linear, but branch out, allowing
two or more paths from a particular
point in the network. A ring usually
involves a series of point-to-point
links, from one unit to the next, that
closes back on itself to form a circular
and continuous chain. At each station
on the ring the signal is received, rege-
nerated and transmitted to the next
station on the ring. Transmission usu-
ally is in one direction on the media.
The ring requires some method to by-
pass stations that go off-line or other-
wise tail.

A star topology has each unit con-
nected to a central point.

There is a distinction between physi-
cal and logical topology. Physical to-
pology concerns the way a system is
wired; logical topology concerns the
way signals flow in the network.

Network layers

The important objective of LANs is
to allow dissimilar equipment to com-
municate easily resulting in the need
for uniform protocols and interfaces.
In the past, various vendors of commu-
nication systems have defined their
particular standards independent of
each other. For LANSs, a standardiza-
tion effort has been underway with
wide industry acceptance. Under the
International Standards Organization,




ILANs

The OSI model doesn’t imply

all LANs are compatible,

even if they follow OSI
specifications.

|

this work is called the Open Systems
Interconnect model—The ISO OSI
model.
The ISO OSI model embodies the
following concepts:
Defined protocol for messages and
their exchange
Hierarchical structure of tasks
Functional grouping of tasks
Defined boundaries between tasks
{(interfaces)
Encapsulation of information with
headers and trailers
Defined communication between
tasks on equal hierarchical lev-
els, as well as between the next
higher and lower task

The OSI tasks are specified in seven
layers:

Physical layer—This part of the speci-
fication involves transmission of bits
on the media. Involving mechanical
and electrical issues, it mainly deals
with hardware. Specified here are
connector and pin assignments, volt-
age levels, and how initial connections
are established. This involves RS-232-
like specifications and deals with bits.
Data link layer—This layer involves
controlling a single channel. Data are
segmented into groups of some speci-
fied number of data bits. Additional
bits (a header and trailer) are added to
this group to form a frame. This func-
tion usually involves specialized elec-
tronics in the interface, as well as some
intelligence in the interface of the sta-
tion to the network.

Network layer—This layer involves
moving messages from place to place
within the network. In this layer,
frames are put together to form pack-
ets, which contain routing and se-
quencing information for proper pas-
sage through the network. This layer
usually is implemented in specialized
hardware and software in the interface.
Transport layer—This layer involves
end-to-end message, flow, routing and
message integrity. Packets are put to-
gether to form messages. This is the
lowest layer that has hardware depen-
dency, and is mainly implemented in
software, as are each of the following
layers.

Session layer—This layer, managing
dialog between users, is responsible for
setting up and terminating communi-

| cations in the network. It provides the

equivalent of a “‘log on” function to the

| network.

Presentation layer—This layer per-
forms code conversions and format
translations. It not only establishes
the character set and meaning to be
used, but also controls line length,
page length, text compression and
data encryption/decryption. This is a
software function.

| Application layer—This is the layer
| that includes the software drivers that

interact with the user's application
programs—what he actually wants to
accomplish. The OSI architecture pro-
vides interfaces to the communication
system of the user’s hardware at this
level and may provide services such as
terminal support, file transfer, mail
service and so on.

Note that a total communication sys-
tem requires all of these layers to be
functional. A typical interconnection

system deals only with the physical |
layer. |

Network interfaces ‘

The OSI model does not imply that
all LANSs are directly compatible, even
if they follow the OSI specifications to
the letter. LANSs of different types still
need some special apparatus to com-
municate with each other, as may two
LANs of the same type. The OSI
model does, however, provide for de-
fined and characterizable methods to
allow intercommunication between
LANSs.

Repeater—A repeater operates at the
bit level and, hence, at the physical
layer of the OSI model. It is used to
extend a particular LAN past the nor-
mal physical boundaries imposed by
its electrical characteristics and the
media used. The repeater restores volt-
age levels, sharpens signals and sends
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LANs

activity for local area

networks is in the IEEE 802

committee.

Some major standardization

them on their way over an additional
section on the same LAN.

Bridge—A bridge operates at the
frame level and, therefore, at the data
link layer of the OSI model. It con-
nects together LANs of identical type

and allows communication between
them. A bridge does not operate like a
repeater. The two sections on either
side of the repeater form a single LAN
and can, therefore, operate on only one
message at a time. A bridge allows two
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LANSs to function independently, yet
provides a path for a unit in one LAN
to communicate easily with a unit in
the other LAN. Each commercial LAN
will likely offer a bridge product that
will provide this function.

Gateway—A gateway operates at the
packet or message level and, therefore,
at the network layer or transport layer
of the OSI model. The gateway will
connect together dissimilar LANSs; it
also allows connection of a LAN to an
external nonLAN communication ser-
vice. Since there are many types of
LANs and services available, a wide
variety of gateway devices is expected
to be produced commercially.

Some major standardization activity
for local area networks is in the IEEE
802 committee. Two subcommittees,
802.1 and 802.2, deal with architecture
and logical link control. Other subcom-
mittees are dealing with specific LAN
types as discussed below.

IEEE 802.3: carrier sense multiple
access/collision detect bus

The LAN type known as CSMA/CD
is most closely associated with the
Ethernet product, although this prod-
uct and the 802.3 specification have
been slightly different in the past. This
standard involves contention access on
a bus topology. In order to reduce si-
multaneous transmission on the bus,
one feature required in a CSMA/CD
design is that any station that desires
to transmit can do so only after listen-
ing to the bus and confirming that
there is no transmission in progress.
This is called carrier sense, even
though many systems like Ethernet
are baseband and do not employ a car-
rier per se. Active transmissions are
sensed by the presence of a dc voltage
(due to signals) on the coaxial media.

Collision detection is also required,
since it is possible for one or more sta-
tions to begin transmission at the
same time. In this case, the data
streams overlap (collide) and become
garbled. Collisions are detected on the
bus by a transceiver in the act of trans-
mission sensing improper dc voltage
levels caused by two or more signals
being present.

Once a collision is detected, the in-
terface must stop transmission and
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LLANs

Through indusiry support,
the 802.3 LAN continues to

be the most popular of
the standard types.

then begin retransmitting at a later
(random) time. A jam signal is also
sent on the bus when a collision is
sensed, so that all stations on the net-
work will detect the collision and act
accordingly. In any event, mechanisms
are built into the data protocol struc-
ture to allow receiving stations to rec-
ognize message fragments or messages
that contain errors and to discard
them.

The CSMA/CD networks perform
well in practice. The 802.3 networks
operate at 10-Mb/s data rate, (or 20
Mbaud) because of the Manchester en-
coding used. The bus works best in
lightly loaded applications, which
thereby allow near instantaneous bus
access. Several studies involving ac-
tual hardware and computer simula-
tions have shown that performance
does degrade with heavy bus usage,
however. Here collisions occur fre-
-quently, and substantial time is waste-
din garbled data and the associated re-
covery.

One disadvantage stemming from
the random nature of collisions is that
| bus performance is not deterministic:
performance characteristics and mes-
sage transmission delays are not pre-
dictable. One obvious case where this
can be a problem is for priority mes-
sages, such as from a fire-detection
system. It also is not well suited for
voice traffic where uniform access to
media bandwidth is required.

IEEE 802.3 specifies a large diame-
ter, high-grade coaxial cable allowing
| invasive tapping to occur on an active
network through the use of AMP's
coaxial tap. Although network perfor-
mance is excellent, this media tends to
be expensive. Other versions of this
LAN now are being installed under the
name ‘‘Thin-net” or ‘‘Cheaper-net”
which use a less costly cable, RG-58.
Higher cable losses limited network
lengths to less than 802.3's 2,500 me-
ters. These systems use simple BNC
connectors and T couplers for device
attachment.

Optical fiber versions of the 802.3
bus, also available, typically employ
star connection of optical fibers to a
central location, which houses either
| an active or passive optical coupling
| scheme to distribute signals. Collision
| detection often is implemented at this
L

individual station. Fiber is also fre-
quently used to interconnect two seg-
ments of an Ethernet system that are
physically separated by a kilometer or
more. An optical point-to-point link,
with repeaters to regenerate the bus
signals, is used.

Through industry support, the 802.3
LAN continues to be the most popular
of all the standard types thus far. It is
used for a variety of applications, often
seen in areas employing desktop com-
puters, work stations and host proces-
sors. Most systems use coaxial cable,
either standard size or thin size, while
some systems now are done in optical
fiber.

IEEE 802.4: token bus
The token bus, involving token pass-

ing access on a bus topology, is receiv-
ing strong industry support from GM,

central location, rather than at each—r IBM and others through the MAP pro-

gram, aimed at use in factory applica-
tions. As planned, the LAN will com-
monly be a broadband modulation sys-
tem using coaxial cable to support a
number of high data-rate paths, advan-
tageous where very large communica-
tion systems are needed. The major
advantage of such a configuration is
that the token bus network can ac-
tually be implemented on a sub-chan-
nel of a larger RF communication sys-
tem that has independent channels for
CATYV, voice, point-to-point trunks or
even other LANs. The user can install
a broadband RF communication sys-
tem and be assured of a variety of ser-
vices over the common medium.

Baseband implementations also are
planned for in the standard and will be
used where less complex systems are
desired Both types will operate at a 5-
or 10-Mb/s data rate, for each 802.4
network installed. m
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Practical experience with
stereo cablecasting

local origination channel in At-

lanta was undertaken in order to
gain experience with BTSC stereo in a
cable television environment. The sig-
nal path was long, and involved several
modulation, transmission and demodu-
lation steps. The fact that the signal
arrived at the observation location in
good condition shows that BTSC
stereo can work in a CATV environ-
ment.

a stereo telecast on a metro-wide

Background

On October 25, 1985, the world’s
first known cablecast in stereo took
place in Atlanta, when Metrochannel
13, serving Atlanta, DeKalb County
and outlying areas, featured a special
stereocast of David Scott’s program,
Electronic Avenues. Scott writes
about consumer electronics for the At-
lanta Newspapers, as well as hosting
this program. The program originates
in the Video Edition studio in the At-
lanta Newspapers building. In order to
achieve this stereocast, it was neces-
sary to temporarily modify numerous
transmission paths and interconnects
between commonly owned and inde-
pendent CATV systems.

We feel that the fact that stereo was
successfully transmitted is proof that
BTSC stereo in a cable environment is
viable. It is an economical service de-
sired by our subscribers. We can, in
most cases, deliver it without incur-
ring excessive cost or complexity,
though we do have to pay attention to
what we are doing.

The idea of a stereocast originated
when one of the authors was honored
by being invited to appear on Elec-
tronic Avenues specifically to discuss
stereo on cable. A number of profes-
sionals in Atlanta had indicated confu-
sion over this issue, so Scott put to-
gether a program with representatives
of Prime Cable, Wometco Cable, Scien-
tific-Atlanta, WXIA-TV (NBC) and
Video Warehouse, a retailer and spon-
sor of the program.

We decided that rather than just
talk about stereo, we would do it. This

“We feel the fact that
stereo was successfully
transmitted is proof that
BTSC stereo in a cable
environment is viable.”

examination of the studio's monaural
equipment and normal practices is nec-
essary.

The Video Edition studios mix
sound with a Tascam mixing board.
This board has eight input channels
and four output channels. Each output
channel may have a different combina-

ByJames O. Farmer, David Sedacca,
Thomas Williams, Harley Jones,
Scientific-Atlanta Inc.

gave us real-life experience with stereo
and allowed us to state with authority
that it really works.

The program invites live telephone
calls from viewers. We were thrilled
when the first call was from a man who

had bought his stereo TV a week be- |

fore and confirmed that we were com-
ing through in stereo! A videotape in
stereo was made at author Farmer's
house, at the end of a cascade of three
CATYV systems owned by two different
companies. We will show the transmis-
sion path involved.

While we were not able to make mea-
surements, the stereo separation ob-
served on the video tape was very
good. Signal to noise ratio was com-
petitive with that produced by the nor-
mal monaural audio path, with stereo
noise being dominant.

Studio modifications

In the studio, mixing board tech-
niques are determined by the sources
of sound to be transmitted. Scott’s
show included sources typical in lo-
cally originated cable programming.
On stage, Scott and three guests each
wore lapel microphones. Video tape re-
corders were used in the control room
to play pre-recorded segments and
commercials. The VTRs provided mon-
aural soundtrack outputs. The show
featured telephone questions from
viewers watching the live program. A
telephone coupler in the control room
made the callers’ voices available for
mixing and monitoring. This coupler
also sent the voices of Scott and his
guests back to the caller. Audio cas-
sette decks were available in the con-
trol room to provide music for segues
or effects.

The goal of the mix was to provide
an obvious stereo signal during the
show, while maintaining the produc-
tion style established by Scott for his
program. To understand the special ef-
forts required for the stereo mix, an

tion of signals on it. Any source may
be routed to several of the output chan-
nels, or none, as desired by the opera-
tor.

Specific tasks

The four output channels are dedi-
cated to specific tasks in the studio:
one of the channels is designated as
Program Output. This line sends the
actual monaural soundtrack to the
cable headend. Another channel is des-
ignated as Monitor Output. This
drives the studio amplifier and moni-
tor loudspeakers. Next is a Cue output.
This auxiliary channel is used to audi-
tion alternate sources without interfer-
ing with the mix in the Program chan-
nel or Monitor channel. (At the time of
our broadcast, the Cue channel was
suffering from undesired crosstalk
with other busses in the board, render-
ing it useless.) The fourth output chan-
nel is used to send audio to the tele-
phone coupler. Live call-in programs
require that audio from the control
room's telephone lines be sent to the
monitor loudspeakers and that the an-
nouncer’s voice be sent to the tele-
phone circuit. The mixing board can
send the announcer or any other input
to the telephone coupler.

The input modules on the mixing
board receive signals from individual
sources, some through input selector
switches, as there are more sources
than inputs. Sources include six micro-
phones in the studio, three video tape
players in the control room, a tele-
phone coupler and an audio cassette
deck.

When Video Edition is produced
with a monaural soundtrack, all sound
is controlled by the director in the con-
| trol room. The program mix and moni-

tor mix, as well as all volume levels and
telephone connections, are controlled
through the mixing board.

In planning the stereo cablecast it
| was agreed that while Scott's show

| .
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STEREO

To assure that Scott’s show

would not lose audio

because of a failure of any

type in the stereo set-up, a

monaural mix was required.

would be done in stereo, the following
live program, Tracking, would be pro-
duced in the studio’s normal monaural
system. This allowed about two min-
utes to remove the stereo equipment
and resume monaural techniques in the

studio and at the controls. In addition,
to assure that Scott’s show would not
lose audio because of a failure of any
type in the stereo set-up, a monaural
mix was required as a back-up. At any
sign of signal loss, an engineer could

return immediately to a conventional
monaural mix.

Pan controls
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IDENTIFY SUBSCRIBERS.
PROTECT YOUR SYSTEM.

734

s
624

401 402

We now make an exclusive
commitment to the stainless

steel hasp.

For over 15 years, cable operators have relied on
Budco's full line of identification, marking and security
seals to help protect their system’s integrity.

Budco continues to offer a wide variety of time-
saving, easy-to-use taplocks, tags, labels, and
markers. Call or write today for our complete catalog.

Why not use the best!

Please note new address and phone.

Budco

P.O.BOX 3065 TULSA, OK 74101

1-800-331-2246 (8 A.M. to 5 P.M. CST)
(IN OKLAHOMA, CALL COLLECT: 918-252-3420)

Reader Service Number 11

Reader Service Number 37
48 Communications Engineering and Design June 1986

ties for producing a stereo mix was
brought to the Video Edition studio.
This board answered several specific
needs. It provided pan controls for in-
dividual input sources. An input signal
can be placed anywhere between the
extreme left and extreme right of the
image. It provided several auxiliary
output busses for flexible signal rout-
ing. These included separate mono
mixes. Finally, it allowed the studio to
be set up for stereo sound without dis-
mantling any of the existing monaural
connections.

The stereo mixing board used is sim-
ilar in concept to the main board de-
scribed above. Operational differences
arise from the fact that the stereo
board has 10 output channels instead
of four and has features like the pan
control that are useful for stereo mix-
ing. Six of the output channels are con-
figured as stereo pairs, so there really
are few extra controls to keep track of.

Figure 1 shows how the stereo mix-

ing board was used. Sound from each
microphone was sent to the Left and/or
Right channel of one pair of outputs.
An audio cassette deck and a line com-
ing from the control room's regular
mixing board were available in this
| same mix. The regular board sent
audio from the control room’s video
tape recorders and the telephone cou-
pler. A stereo limiter was used on the
Left and Right audio channels to con-
trol peaks in the signal. A mono feed
was derived to send back to the main
mixing board for the telephone cou-
pler. The Left and Right audio chan-
nels were sent to the 6380 encoder.

|  The stereo mixing board was located
in the studio to avoid clutter in the
control room. The only connections to
the normal mixing equipment were the
two audio cables between boards. One
operator mixed sound at the stereo
board. This included control of the mi-
crophones, cassette deck and the level
coming from the main board in the con-
trol room. The director operated the
telephone coupler and VTRs and sent
sound from these to the stereo board.




STEREO

We were gratified that the
tape showed good stereo
separation and signal to

noise ratio after all the
processing.

Encoding and modulation

The output of the stereo mixing
board was routed to a prototype Scien-
tific-Atlanta model 6380 stereo en-
coder. Studio output video normally
feeds a Catel VFMM 2000 FM modula-
tor for transmission to the Prime Cable
headend on 10th Street. Video was in-
terrupted just before the Catel modula-
tor and supplied to the stereo encoder,
allowing it to sync the pilot carrier to
the video line rate. The encoder con-
tained the optional 4.5 MHz modula-
tor, allowing it to modulate the com-
posite stereo baseband onto a sound
carrier, which was then added to the
video for transmission. Following tra-
ditional microwave techniques, the
sound carrier was added at a level of
0.1 volt peak to peak.

In order to provide monaural back-
up, the existing Catel sound modulator
was fed with output from the mono

mixer and remained on line. Had the
sound transmission failed, an engineer
at the 10th Street headend could have
quickly reverted to conventional mon-
aural sound. His services were not re-
quired.

The signal is widely distributed in
the Atlanta area, but we show one path
here because it is interesting for the
amount of equipment involved. At the
end of this path, we had set a stereo
VCR to automatically record the pro-
gram. We were gratified that the tape
showed good stereo separation and sig-
nal to noise ratio after the signal un-
derwent all of this processing.

Figure 2 shows a portion of the dis-
tribution path the Metrochannel 13
signal follows. The Left and Right au-
dio were applied to a prototype Scien-
tific-Atlanta Model 6380 BTSC en-
coder, as was the video from the studio
switcher. The encoder included the op-
tional 4.5 MHz audio modulator, which
allowed us to add the audio to the

video as a 4.5 MHz subcarrier. The au-
dio was treated throughout the plant
as a subcarrier, in order to reduce de-
viation errors and distortion (see refer-
ence 1). We strongly recommend this
technique for handling audio wherever
possible.

Video signal

The video signal with audio subcar-
rier was supplied to the Catel VFMM
2000 modulator normally used for sig-
nal transmission and transmitted to
Prime’s 10th Street headend on a dedi-
cated trunk cable. Also in the Video
Edition studio was a monitoring sys-
tem consisting of an S-A 8550 set-top
terminal connected to the normal sub-
scriber drop and feeding a TV set as a
monitor. We added a Model 6250 de-
modulator with an audio module we
had modified to output the broadband
composite stereo baseband signal. The
demodulator fed a Sony consumer-
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STEREO

Finally, 15 amplifiers dee
North DeKalb’s system, t

signal was received in
author Farmer’s home.

he'

grade stereo decoder which drove a
pair of earphones. The output level
from the demodulator was matched to
that required by the decoder before in-
stallation (again see reference 1).

Tenth Street headend

The signal from the Video Edition
studio arrived at Prime’s 10th Street
headend, where it was demodulated by
a Catel VFMD 2000 and routed to the
switching center, which could select
the Video Edition studio or other
sources to feed channel 13. As in the
rest of the signal path, the audio ac-
companied the video as a 4.5 MHz sub-
carrier. At this point the monaural au-
dio also was routed, but not used, and
is not shown on the diagram.

From the switching center the signal
was returned to the headend, where it
was modulated onto channel 13 using
an S-A 6350 modulator with wideband

audio module. Use of this module is
explained below.

The modulator normally accepts
video and baseband audio from the
switching center. Had the baseband
audio been selected, the telecast would
have been in monaural, so an engineer
stood by at the headend to change the
modulator to accept 4.5 MHz audio
subcarrier with the video. Program-
ming the modulator consisted of
grounding terminal 13 on a rear panel
barrier strip on the modulator. Ter-
minal 13 was grounded as the program
began and was ungrounded at the end.

The output from the modulator was
routed to the headend combiner for dis-
tribution in Atlanta. It was also routed
to an AML microwave transmitter for
transmission to several hub sites and
to the DeKalb headend at Avondale.

At the Avondale headend the signal
was received and downconverted to
channel 13, and then fed to an S-A

ANNOUNCING

THE NEW GENERATION
MTS STEREO TV MODULATOR

FMT 6333

From FM Systems, Inc.

Solves the biggest problem of MTS stereo transmission on
cable systems—NOISE, with the DNR® Dynamic Noise Re-
duction system. (A registered trademark of National Semi-

conductor Corporation)

At less than half of the price of first generation MTS multi-
plexer/modulators, and occupying 1/3 of the rack space,
this new generation MTS compatible modulator at last en-
ables the cable operator to deliver stereo economically to
the growing number of subs with stereo TV sets

PLACE YOUR ORDER NOW!

Call: Frank McClatchie

Toll-Free 800-235-6960
In California 714-979-3355
FM SYSTEMS, INC.

3877 South Main St.
Santa Ana, CA 92707
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6250 demodulator. This demodulator
was not modified for stereo, the normal
sound subcarrier output having ade-
quate bandwidth to handle the stereo
signal. The demodulator was confi-
gured to add the 4.5 MHz sound sub-
carrier to the video by looping one
video output through the audio subcar-
rier loop-through. At this point it was
not necessary to provide for monaural
back-up because, had the engineer at
10th Street reverted to the monaural
mode, the monaural signal would have
appeared on the subcarrier.

From the demodulator, the signal
was routed through a test panel (not
shown) and to an S-A 6350 modulator
for distribution in DeKalb County by
direct cable and by another AML hop.
The signal looped through the modula-
tor and was routed to a second Catel
VFMM 2000 modulator, where it was
transmitted to Telescript's North
DeKalb CATV system on a subsplit
intertie.

The signal from the intertie was re-
ceived at North DeKalb's Chamblee
headend and demodulated by another
Catel VFMD 2000 demodulator. The
signal was supplied to a third S-A 6350

modulator for transmission on that |

system.
Finally, about 15 amplifiers deep in
North DeKalb's system, in Doraville,

the signal was received in author |

Farmer's home and recorded on a hi-fi
VCR with BTSC decoder.

Evaluation

Unfortunately, time didn't permit
measurements to be made on the trans-
mission system, so we are restricted to
reporting subjective quality based on
listening to the tape. Separation was
quite good, with the limiting factor
being direct pickup in the studio of the
Left channel by a Right channel micro-
phone and vice-versa. This could be de-
termined by listening to the character-
istics of the cross channel sound.

Signal to noise ratio was adequate
for the type of show done and seemed
to be similar to that experienced in
monaural. Studio noise tended to be
rather high, as expected for a show
with many people in the studio. Con-
siderable character generator buzz was
noted, to the extent that use of the
character generator was discontinued




STEREO

Distortion wasn’t noticeable,

and a segment of music

played at a segue sounded

very good.

a few minutes into the program. We
feel the source was probably overdevi-
ation of the first FM link, which we did
not have time to adjust. This may have
also accounted for most of the trans-
mitted noise noted. Distortion was not
noticeable, and a segment of music
played at a segue sounded very good.

Since we interfaced with the 6350
modulators at 4.5 MHz and were not
using a SAP signal, it was not really
necessary to substitute the wideband
audio module. However, we wanted to
try this new module in an actual sys-
tem test, and we were cascading two
modulators, with any distortion add-
ing.

Differences

In this section we explain the differ-
ences between the normal audio mod-
ule and the wideband module. This
wideband module is needed when the
modulator is used to accept a baseband
stereo signal and when using a 4.5
MHz subcarrier with SAP.

Alternate audio allows switching to
a second audio source if the option is
installed. It may be used with stereo.

A modulation limiter option is avail-
able for mono sound, to prevent over-
deviation of the audio carrier. This op-
tion should not be used with baseband
stereo input because it will destroy
separation (again see reference 1). The
overdeviation detector has been modi-
fied in the broadband module, to in-
clude a 10 kHz low pass filter. This al-
lows the overdeviation lamp to illumi-
nate based only on the sum portion of a
stereo signal, or on a monaural signal,
both of which deviate 25 kHz. The
modulator in the broadband module is
substantially the same as in the older
audio module.

The 4.5 MHz subcarrier is supplied
from the video modulator to a band-
pass filter in the audio module. In the
monaural module, this bandpass filter
is not as wide as it is in the stereo mod-
ule. It is sufficiently wide, however, to
handle stereo if the SAP channel is not
used. In the stereo cablecast, we did
use the wideband modules as an exper-
iment, but experience has shown the
wider filter to be unnecessary if SAP is
not carried.

The remainder of the module is

identical in function regardless of the
version. A switch, controlled by
grounding terminal 13 on the rear of
the modulator, selects either the inter-
nal 4.5 MHz modulated oscillator or
the external sound subcarrier.

Conclusion

To gain experience with BTSC
stereo in a real cable environment, we
transmitted a stereo program over a
hook-up involving three CATV sys-

Broadband: For fast delivery
of replacement components

Broadband is the largest
independent supplier of
replacement components
in the CATV industry. We
got that way by providing
quality replacement com-
ponents when you need
them at a fair price.

Broadband stocks over
1,000,000 parts with one
working day service on

most orders. That means
faster repair in your shop
and less down time for
your equipment.

For more information, call
Broadband Engineering at
800-327-6690 (in Florida
305-747-5000) or write us
at 1311 Commerce Lane,
Jupiter, Florida 33458.

For quality, performance and service, call Broadband

®
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STEREO

Subjective evaluation
indicated good stereo
separation, adequate signal
to noise ratio and no
noticeable distortion.
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STEREO

The maintenance of audio on
a 4.5 MHz subcarrier is an
important ingredient in
maintaining the integrity of
the audio.

tems under two different ownerships. [ Setting and Maintaining Correct | the Operation of CATV Headends
The signal was transmitted more | Signal and Modulation Levels in a| Carrying BTSC Stereo Signals,"
places, but this is the path we followed. | CATV System Carrying BTSC Stereo | NCTA '35 Technical Papers, page

The signal was processed as follows: | Signals,” presented at the 1986 NCTA | 130.
¢ Audio subcarrier added to video. | convention. 3. Farmer, J., “RF and Stereo,” CED,
* Transmitted as FM on a super- | 2. Best, A. et al, ““Considerations in | December 1985, page 18. = |
trunk. {

* Demodulated, routed to another
building and back, then modu-
lated onto VSB-AM for distribu-
tion.

Transmitted via AML.
Demodulated.

Frequency modulated onto trunk.
Demodulated.

Remodulated onto VSB-AM for
distribution.

Subjective evaluation of the signal
demodulated and recorded at the end
of this signal chain indicated good
stereo separation, adequate signal to
noise ratio and no noticeable distor-
tion. An important ingredient in main-
taining the integrity of the audio is the
maintenance of audio on a 4.5 MHz
subcarrier, which preserves the devia-
tion set at the originating point. This
is good advice for monaural transmis-
sion and even more important for
stereo. We feel this experiment allows
us to assert that the BTSC signal is
suitable for transmission in a CATV
plant, given that adequate care is
taken to preserve the signal quality.
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Preparation now saves
problems later

et your ducks lined up or risk
G laying an egg, say managers

and engineers who are currently
or getting ready to rebuild CATV sys-
tems. Among the feather-ruffling dan-
gers: inadequate planning, failure to
keep your customers and regulators
up-to-date on progress and assuming
that your contractors are doing things
exactly the way you want. You may
find yourself squawking if the com-
pany that does your pole attachments
needs 90 days to finish your make-
ready and you've got crews ready to go
right now.

Want to minimize customer outrage
as you do the cut-over to the new sys-
tem? Things will be just ducky if you
do all your splicing and trunk work be-
tween midnight and 6 a.m.; your feeder
work between 7 a.m. and 5 p.m.; and no
work at all during prime time, or on
Saturdays or Sundays. ‘‘Be as trans-
parent as possible,” advises John Sou-
thard, general manager for Warner
Communication’s Bakersfield, Calif.,
system which is now in the initial
stages of an 850-mile rebuild/upgrade
to 400 MHz.

“No surprises’ also is a good motto.
“The biggest thing to understand is
| that the community has to know
what’s going on,” adds Ron Barckhoff,
regional manager for Adelphi Commu-
nications. ‘‘When people see your
trucks out there, the phones are going
to start ringing.”

Things can really get sticky if the
rebuild you're facing is your first, espe-
cially if it requires dramatically newer
technology. That’s the situation facing
Richard Graham, manager of the Post-
Newsweek Cable systems serving De-
nison and Sherman, Texas. He's got
380 miles to upgrade, primarily over-
head except for 20 underground miles.
It's 12 channels now and going to 550
MHz. He's also switching from push-
pull to feedforward technology and is
going with Zenith's Z-TAC system for
addressability. A new on-line billing
system also is part of the upgrade. The
system already had AML and FM mi-
crowave links, but will need to activate
an extensive I-net using one-inch su-
pertrunk as well. And the systems are
getting standby power for the first
| time. It’s alot to swallow.

“*Even people who've been in the in-
dustry 18 years have learned some-

Preventing problems is
the key to a successful
rebuild, say experts.

thing,”” says Chief Engineer Carl
Spradlin. **Two years ago the technol-
ogy wasn't advanced enough to let us
do all this. We’d only have gone to 450
MHz.”

Spradlin was lucky as far as make-
ready. Tim Hall wasn’t. Hall is plant
supervisor for the Viacom systems in
Red Bluff and Redding, Calif. He’s re-
building to 300 MHz from 220 MHz
and needs to overlash one-inch cable at
some trunk stations. Unfortunately,
Pacific Bell requires that when this
happens on more than two consecutive
spans, the cable is re-engineered. “‘It’s
just like applying for a new pole at-
tachment,” he says. ‘“We're trying to
minimize the overlash, but it really can
take 90 days from the time you apply
until the engineering is finished. That
can really slow you down.” Hall's also
doing his own make-ready, because
Pac Bell charges $95 an hour.

And nobody knows better what a
surprise make-ready costs can be than
Ken Vickers, manager of the Jones In-
tercable system in Sebastian, Fla. He's
just about finished with a 150-mile re-
build that went from 100 percent un-

derground to 85 percent aerial, partly |
for ease and speed of construction, and |

partly because of the high acidity of
the soil and high water table.

Vickers also had a problem because
his strand maps and permits were not
lined up early; something else for re-
builders to watch out for. “We had
crews ready to go and couldn’t because
we didn't have our permits,” Vickers
says. ‘‘About 30 days lead should
work.”

Robert Gaboury, manager of
Greater New England Cablevision in
Ludlow, Mass., also recommends get-
ting together with the utility people in
the field. ““Don’t let it go to the head
office—that’s trouble. Also, watch out
for hidden charges on contractor bids.
Sometimes you don't pay close enough
attention to labor costs and little
things like taps and fittings."”

Dex Sedwick, on the other hand,
doesn't worry about hidden costs at
all. But few operators can afford to be

so casual. Sedwick is manager of the
Armstrong Utilities system in Ash-
land, Ohio, and when he upgraded from
12 to 35 channels, he used Arm-
strong’s own crews.

When possible, module change-outs
are a good idea. Berny Masonis, chief
technician at DuBois Area Cable TV in
DuBois, Pa., did so a number times. In
fact, he’s rebuilt his system several
times, switching amplifiers from vac-
uum tube to solid state; then to push-
pull; then to broadband. He saved
money by dropping in retrofit mod-
ules. But there are limits. He wants to
take the system from 23 to 45 chan-
nels, and so the entire system is being
upgraded, a process that should take
four years.

Sometimes you don’t know just how
much it'll cost to rebuild or upgrade
your system. Jerry Rotondo, manager
of Cable TV Puget Sound in Tacoma,
Wash., sure didn’t. He was looking at
700 miles of rebuild, 60 percent aerial.
Some of the plant was 20 years old,
some brand new. The system had al-
ready been electronically upgraded to
270 MHz, but the latest upgrade
would take the entire plant to 450
MHz. He knew what his direct bury
costs would be, but not resplicing and
repulling costs. So here’s what he did.

He divided the plant into types: re-
pull and conduit; aerial and under-
ground; old and new. He started slow
on actual upgrades of test segments of
each type. That way he was able to
generate accurate cost estimates for
each type of plant. Right now he’s got
60 to 70 miles finished, and is using a
combination of AML and feedforward
to span the longest runs.

Sometimes, though, operators
choose to install feedforward through-
out a sytem, not so much to handle
long cascades but to improve reliabil-
ity of the system. Brian Wade is the
regional engineer at United Artists’
Walnut Creek, Calif., system. He’s get-
ting ready for a 200 mile rebuild, 50
percent aerial and 50 percent under-
gound.

Jim Robinson, technical supervisor
at UA’s Tracy, Calif., system, also is
‘“‘crazy about feedforward. When we
ran push-pull we had lots more mainte-
nance because the condition of the ca-
ble makes such a big difference. The
levels would always change and we'd
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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

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

Cable Services Company/inc.

2113 Marydale Ave., Williamsport, PA 17701 ¢717/323-8518
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You can depend on Capscan.
Hundreds of cable TV systems and MSO’s nation-wide
have put their trust and confidence in Capscan, and we

haven’t let them down. o -

Growth through performance; stability base ' 4 §
upon the $140 million plus assets of the Burnup L7 b . et
and Sims Corporation. T e

When you consider that Capscan has set
new corporate sales records each year for the
last five vears in a row, it's easy to see what
so many others in your shoes have
understood for years. Capscan Cable is
a “‘safe buy.” Capscan people are pro-
fessionals you can trust.

For a new build, re-build, big
job or small, aluminum cable and
drop cable, call the cable company
you can count on to be there
when it counts. Call Capscan
62-8700, or toll

CAPSCA

A Burnup & Sims Cable Products Group Company
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REBUILD

A rebuild is harder than a
newbuild because of
existing routes and
subscribers.

have to go out and tweak, compensate
and reset the amps all the time, be-
cause bad cable doesn’t stay con-
stant.” He likes feedforward because,
relatively speaking, it's distortion-free.
If anything, a rebuild is harder than
a newbuild. You've got existing routes
that have to be considered, and exist-
ing subscribers who have to be cut
over to the new system. Some disrup-
tions are inevitable, and that’s why
communication is so important.
William Vail has a different problem.
He's regional manager for Centel Ca-
blevision’s Aurora, Ill., system, and is
looking at cable-ready TVs and VCRs
as his biggest headaches. “We're a
trapped system now but are going with
Z-TAC because we've got a high theft
problem. That's going to cause prob-
lems with our cable-ready TV custom-
ers.” He's also got a remote control
problem, since a Z-TAC remote will be
added to the customer’s collection.
And then there’s the problem of re-
cording one pay while watching an-
other. That’ll take two converters. So
what'’s he going to do? “‘Just be open
and honest about our need to secure
the system,”” he says.
—Gary Kim

Tips for
rebuilding
a system

Before you start, make sure you've got
accurate as-built maps, including: ca-
ble routes; location of all existing elec-
tronics, passives and taps; MDU in-
side wiring (where and how much);
power supply locations; connector
types and operating levels; existing
and potential home passings; and ex-
act cable mileage. After you're sure
that as-built maps are right, make a
physical inspection of the plant so you
know what you can salvage and what
can’t be saved.

It probably isn’t wise to upgrade too
far—don't jump a 12-channel system
to 80 channels. Going from 12 to 23 or
32 channels can make a lot of sense.
Sometimes, you can even squeeze a few
more channels out of a 12-channel sys-

tem without switching out the elec-
tronics by adding H, J, and I, depend-
ing on the amplifier and equalizer roll-
off. Generally, the beats should fall
outside of band.

Also, remember that channel expan-
sion may require new converters and
better security. Both will cost money.
In low-churn situations with few pays,
traps might be an answer. But in high-
churn and many-pay environments,
converter/descramblers will be better.
If you’re using traps, do you want
block conversion or single-channel out-
put? If using scrambling, you must
choose between single-mode and dy-
namic mode. And don’t forget address-
ability if you've got high churn and
multiple service levels are planned.

More channels will require more
headend equipment, so check on space
available in headend buildings and
racks. Heating, cooling and powering
also are important. And you'll need
more land for additional receive anten-

nas. Maybe multi-beam feeds will do.
In some cases, new microwave hubs
will be added. So don’t forget to check
the load-bearing strength of your exist-
ing tower.

If you're considering an upgrade,
look for: ability to redesign without
major re-routing or cable switchouts;
passives that can handle the higher
bandwidths; soundness of existing ca-
ble and ability of existing active com-
ponents to handle the new frequencies.

When evaluating cable, start with
the ages, types and manufacturer’s
specifications. If you've got styrene
foam dielectric, corrugated or braided
sheath, it should be replaced. Solid
polyethylene or chemically foamed
polyethylene dielectrics probably can
be used up to about 35 channels. Me-
dium-age cable using gas-injected poly-
ethylene or air dielectrics can handle
40 channels. Newer gas-injected and
air dielectrics can pass more than 4
channels. If your existing cable seems
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REBUILD

When evaluating the trunk,
double check your service

area boundaries for
otential growth of

additional subscribers.

capable of handling the new band-
width, make sure you test it in the field
for attenuation and return loss across
the entire oroposed bandwidth.

When evaluating the trunk, double
check your service area boundaries. If
you're expecting growth, you've got to
leave room for the additional subscri-
bers. Your maximum trunk length
must incorporate the end-of-line specs
at the proposed bandwidth with the
future subscribers loaded on. If not,
then additional hub sites are needed.

Assuming the trunk length isn’'t a
problem, you need to examine a trunk
map and space your amplifiers at the
highest operating or expected fre-
quency. To double check on whether
your spacings are correct or not, mea-
sure the inputs and outputs of every
trunk amplifier in the system. That’ll
tip you off to defective cable or actives,
faulty design or construction. Once
you're satisfied that the spacings are
right, you can convert the spacings to

dB at the highest frequency to be
passed. Now you can determine
whether existing amp locations are
okay.

When evaluating the distribution
portion of your plant, three concerns
are paramount. Can line extenders and
passives stay where they are? Do you
need more trunk? Do you need more
cable? Pick a cross section of your
plant—distribution samples represent-
ing various subscriber densities, ages
and trunk cascades—for a sample test.
Redesign each sample section at the
new bandwidth, using the existing pas-
sive locations. Change only the levels,
gains and tap values. Does it work? If
not, see whether new trunks will solve
the problem. But don't stop there. You
still want to compare the cost of put-
ting in the new trunk versus running
more feeder.

When looking at actives, plug-in

modules should be considered when |

it’s possible to do so. Maybe the exist-

YOUR PROFESSIONAL
CONTRACTOR

We provide you with the following services:

@ Underground and aerial construction either on a turnkey or labor basis.
@ Strand mapping and design services
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® Head-end and earth station installation

Dedicated to Quality and Performance

Home Office
P O Box 760
Reidsville Ga 30453

Established 1972

(912) 557-4751
Watts 1-800-841-4361
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ing modules can be upgraded. If high
performance is desired, then you ought
to look at feedforward or power dou-
bling technology.

Splitters, couplers and taps need to
be checked to make sure they really
can pass the higher bandwidths you
want. Check through loss and tap loss
across the full new band; flatness of
the response; port-to-port isolation and
ability to pass 60 volt and 30 volt
power without excessive hum. And
don't forget the connectors. Check
shielding and return loss, because if
your existing connectors don’t mea-
sure up, the additional cost of splicing
may outweigh the savings you gain by
leaving the existing passives and taps
in place.

Higher-gain amplifiers also will draw
more power, so don’'t neglect your
power system. You might need more
supplies, or 60 volt units.

Check the physical integrity of the
amplifier housings. You're looking for
water leakage, thermal dissipation and
RFI leaks. There’s no point in putting
new modules into defective housings.
You might as well get new mainsta-
tions.

Feeder cable loss shouldn’t normally
be a big problem. But check for physi-
cal problems and attenuation at the
new upper bandwidth. Are line ex-
tender locations okay? Do you need to
re-space them? Check power supply
loading. Are your existing LE cas-
cades greater than two? See if you can
reduce them. Otherwise, distortion and
AGC problems can result.

And check tap output levels at the
new upper bandwidth and channel 2,
with new bridger and LE levels and lo-
cations. Are output levels sufficient for
all subscribers, particularly if you have
many multiple outlets. Generally, tap
outputs need to be at least 2 dB higher
at 300 MHz than at 216 MHz, and 3
dB higher at 400 MHz.

Also, reverse feeder tilt and con-
verter overload in LEs, not needed at
216 MHz, are needed at 300 MHz and
above. All new drops, taps, passives
and amplifier housings should have
new connectors with RF sleeves. And
as long as you're putting in new
connectors, check taps and passives.
You might as well replace them now if
they're getting borderline.

—Gary Kim
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sid UPGRADE MODULES

*JERROLD COMPATIBLE*

FINALLY, ADD CHANNELS AND BANDWIDTH to any CATV system, while improving specifications to new design
STANDARDS. NOW AVAILABLE with 90% efficient QRF power packs, Model ESP? (Energy Saving Power Pack).

CONVENTIONAL “P?” (SINGLE OUTPUT HYBRID), HIGH GAIN ALC/ASC MODULE CR POWER DOUBLER
¢ High gain, complete modules or “kits”
* Low cost
¢ Reduces Input equalizer by 6dB to 7dB
* 46dB or better carrier to noise on ail designs
¢ Stops low end roll off
e Available in 300 MHz, 330 MHz, 400 MHZ, and 450 MHz
¢ Compatible with SCD-2W'’s, ST-20 housings, SPP or QRF power packs

CONVENTIONAL . . . Readily upgradable to power doubling/paraileling—(insurance for the future, and can be instalied in

the field)
g O 3 o - 3
@R l: FLATNESS B0ARD o “qu
' P - ~ DUAL PILOT
WUALITY A F SERVICES INC : p
QSP°
QsP L | , Qsp
CONVENTIONAL POWER DOUBLER
$245.00 : Sy 3 L ¥ $295.00
o d ~ @b |
o & o @]
& 3 @
(ALSO AVAILABLE... MANUAL $150.00 or $200.00)
"300MHz | 330 MHz 400 MHz 4}: _450MHz |
| MODULE DESCRIPTION Qse2 300 _Qsp2330 | QsP2400 QSP2 450 |
I PARALLEL A_P:RALLEL PARALL_EL CONVENTIONAL PARALL& _MTIONA_L_
Passband <MH2 50-300 B 50-300 A___SO-JJO 50-330 50-400 3 50-400 50-4_5_0 1 50-450
Flatness R + dB 0.2; 1 70.2 b 0.2 ___0.2_ 0.25 O_.gS lﬁ e 0.25 |
_Mlﬂ. Full Gain aB gﬂ.‘ﬂ 1 19 or 30 29 Df_.‘ig 1 29 or 30 30; 1 30_ 32 1 k)
AT T T T T E N T Y T T I T M TY
scl:::(;:"::am daB wo-7 | -1to-7 | -1to- -1t -] -2 10 - -2 10 - -210 - 208 |
| ASC: TurnedtoCh. | “@" Q| we W | ow | w | w w |

Oper. Range daB able | Sel able
AGC: Turned to Ch 4 4 4 4 - - - -
Liul, A R ___I:: == _T_ 11— - 1 = = |

Qper. Range aB | octable |
Return Loss dB 16 1 16 16 16 16 16 18
S 16 E - 1 6 RS- R E—C i
Noise Figure dB 6 6 6 6 6 6.5 + &5
< i — — 1 SEN S =
Typical Oper. |
Level dBmv | 3430 34730 3420 | 3430 | 3530 | 3530 | 3530 30 |
Distortion at CICTBr» -93dB -880B | -9265_ 1 -B7dB_ -9|dE b -86dB 1 -890B -BAdB
Typicsl Oper.  XMod| -940B | -89d8 | -93d8 | -884B 9198 | -86dB |  -89dB _g4aB |
levels 2nd order -8508 -8208 |  -85d8 | -82dB -8508 |  -82d8 | -8508 -82d8 |
DC Requirement  mA
at-23V0C_ Notet| 630730 | 420-500 | 630-730 | 420-500 650-750 | 430500 | 650-750 4500 |

Note 1: DC requirements are stated as typical to maximum.
Note 2: Specifications should be referenced to the modules, not the connector chassis.

QRF POWER DOUBLING AMPLIFIER MODULES are designed with parailel output integrated circuit gain blocks or single
power doubler hybrid, which provides 5dB to 10dB improvement in distortion performance, in addition to increased
reliability.

The 450 MHz amplifier modules provide performance characteristics comparable to 330 MHz products.

All power doubling amplifier modules offer superior heat sinking in the newly designed one piece extruded aluminum
modules available only from Quality RF Services, Inc.

{Quality RF Services is not a sales agent for Jerrold Electronics) ALSQO AVAILABLE
ACCESSORIES * EQUALIZERS AND PADS ¢ REPAIR SERVICE ¢ REPAIR SUPPLIES (PARTS)

1-800-327-0767 Camamrvi soser P iy 1-800-433-0107

See us at the SCTE/Cable-Tec Expo, Booth #429 (305) 747'4998 Reader Service Number 46



classifieds

HELP WANTED

INSTALLERS/SERVICE BQerSCOtt ENGINEER Il

TECHNICIANS Employee will apply extensive and di-

i i o EXECUTIVE SEARCH versified engineering principles and

American Cablesystems has openings 1259 Route 46 Parsippany, NJ 07054 201 263-3355 methods on broadband coaxial cable
for installers and service technicians in Specialists in the COMMUNICATIONS d electroni ] Includes: of

our new dual 550 MHz addressable sys- INDUSTRY el ei ERInE Zys ?msl. nelu eZ‘ p .é:ni

tem in Cambridge, Ma. Individuals who develop, coordinate large and vita

CABLE TV/BROADCAST TELECOMMUNICATIONS broadband cable and electronic system

are interested should send a resume to: DIVISION DIVISION installations or smaller projects with
. POSITIONS AVAILABLE AT ALL LEVELS OF many complex aspects; develop a prev-

Philip Ripa MANAGEMENT, COAST TO COAST entive maintenance program for broad-

PfOJeCt Engineer Call or write n CONFIDENCE band and electronic systems, design

American Cablesystems FEEPAD | proadband cable trunk and distribution

88 Sherman St. “WE DONT TALK CABLE, WE KNOW CABLE” | systems; consult on maintenance and
Cambridge, MA 02140 PRINCIPALS DAVID ALLEN & JUDY BOUER trouble shooting problems for broad-

Equal Opportunity/Affirmative band cable, analog, digital and radio

Action Employer frequency communication systems:

assist with development of improved
UNDERGROUND CATV operational procedures for high tech-
= PERSONNEL NEEDED nology systems and direct training of
CableVision and CED technical personnel. Required: a BSEE;
Supervisors reasonable progressive and responsi-
MA'L'NG Foremen ble experience in planning and design-
Machine operators ing broadband and electronic systems,
I L'STS (T-600 D, R-100. rock saws, etc.) installations and equipment, some su-
Laborers pervisory experience. Desired: registra-
AVAILABLE tion as a PE in the State of Michigan.
] Long-term work in Florida, Massachu- Contact Michigan State University Em.
for your direct setts. lilinois. New Hampshire. and Ver- ployment Office, 110 Nisbet Bidg., 1407
marketing needs mont. Equal Opportunity Contractor. S. Harrison Road, East Lansing, MI
. A o Call (617) 374-8033 and ask for Dick. Jr. 48824. Refer to position A654. MSU is
For more information, call Christina or send resume to: an affirmative action/equal opportunity
Panczyk at (303) 860-0111 or write Clas- d Early & Sons, Inc. institution.
sified Sales Dept., P.O. Box 5208 T.A., m 58 So. Kimball St.
Denver, CO 80217. & Bradiord, Mass. 01830
PERMA-CAST SYSTEMS SPLICERS AND TECH
Headend Buildings SPECIALTY Corner the
Precast concrete headend and earth '71 Chev C30 (Stepvan) Telsta Bucket, 6
station structures. Secure, fire and van- cylinder, aluminum body, work ready. Ca‘ble ma‘rket
dal resistant, maintenance free. Same $8,000-$8,500. (915) 598-4755. i
day occupancy. Standard 10 x 10 and Wlth a
customs designs available. if]
e classified ad
communications industries in
For intormation cal! Chris Milter = =
at 215.926.5336 CableVision
HOW TO RESPOND
TO ABLINDBOXAD:
Box CV (Box Number)
For your classified clo CABLEVISION MAGAZINE , , »

. . P.O.Box 5208 T.A For more information, call Christina
advertising needs, V- A Panczyk at (303) 8600111, or write Clas-
Call (303) 860-0111 Denver, CO 80217 sified Sales Dept., P.O. Box 5208 T.A.,

a ( ) " J Denver, CO 80217.
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CONSTRUCTION SERVICES DIRECTORY

CABLE Qm .
CONSTRUCTORS estern Services

Technical and Lepair
|NC. IRON MOUNTAIN, MICHIGAN

o PLANNING o TESTING CATVIMATV Repairs Converter Repair
o STRAND MAPPING e TURNKEY HEADEND Magnavox factory authorized
e SYSTEM DESIGN e MATERIAL SUPPORT : -
o MAKE-READY e FCCPROOF OF PERFORMANCE ) UOCLCICTHICHRE UL UPLCTETES )
o OVERHEAD/UNDERGROUND e MICROWAVE/ITFS SYSTEM Repair and Alignment of Headend Equipment
REENRING and Satellite Receivers
If you are seeking a single source with the experience and resources to build a top M if . R
caliber cable system accurately and on schedule Contact: Cable Constructors, Inc., 3430 FUJIta Avenue In Ca.llf.. 800_ 6_41 2288
105 Kent St.. P.O. Box 190, Iron Mountain. MI. 49801 . telephone (906) 774.6621. Torrance, CA 90505 Outside Calif.: 800 551-2288

Cascade Design, Inc.
TOM WOOD, JR., Accounts Mgr. o0 P.O. Box 237
Bellefonte, PA 16823

RESOURCE RECOVERY SYSTEMS (814) 383-2011

NATIONWIDE RECYCLING SPECIALISTS e CATV Design Specialists
14127 Langbourne -2 i
Houston, Texas 77077 ¢ Computer alde,d Des.lgn
(713) 493-5158 ¢ LAN & Mid-split Design

Drafting & BOM Services

“Nationwide purchasers of scrap,
wreckout and clean coax.”

New customers 5 miles free
with 20 miles or more.

=== CABLE SYSTEM Uhite Snds
== SURVEYCO. O

MAPPING ® DESIGN ® AS-BUILTS Custom connectors and cables for all aspects of CATV.

COMPLETE DRAFTING SERVICES Gilbert AHS All types of cable from
Magnavox Belden
. . Pyramid F59-81 Times
Planning a project this year or next year? LRC and others Comm Scope

Call us for more information. Quick delivery on all colors with lengths from 6" to 15°".

Write or call: (602) 726-4908
17 Peddlers Row Tom Tetreault P.O. Box 4907-3780 So. 4th Ave., #2D, Yuma, AZ 85364

Newark, DE 19702 (302) 368-2436

CableDex Cards

At OMMERCIAL ELECTRONICS, INC.

) B

57 CATV ENGINEERING SERVICES A business card index
Total System Planning for the cable industry

and Construction
gfﬂfﬁ:i’l"ﬁfﬁiﬁﬁﬁfﬁ - Contact: List your company name and sales people in
Headend Alignment V. SCOTT SHUPE, EE CableVision and CED. Card size is 3-5/8" x 2-
System Sweep Director of Engineering 114"
el 703.386-9591

Earth Station Planning
and Installation
Equipment Upgrading

703-386-7451
For more information, call Christina

Feasibility Studies Panczyk at (303) 860-0111 or write: Clas-
System Design sified Sales Dept., P.O. Box 5208 T.A.,
209 EAST JACKSON STREET o P.0.BOX484 e GATE CITY, VIRGINIA 24251 Denver, CO 80217.
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 BUSINESS DIRECTORY
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CASH IN!

Even small cable operators can profitably insert
ads on ESPN, CNN, CBN and other satellite chan-
nels using our low cost ad insertion system. A
complete package (character generator, firmware
and DTMF channel controller) for only $975!
Money back guarantee!
Abiqua International - P.O. Box 100
Silverton, Oregon 97381
Phone (503) 873-4181

-
7&1%‘

Claudette G. Galletch

Peter Negrete
C.E.O.

President

Eﬁgglg INC.

CATV ¢ MATV ¢ Technical Repair
And Converter Specialists

Valencia, CA 91355

28150 Ave. Crocker #218
805-257-0466

. . e
11% ggrlnts EMERg‘EchEvMALERT ; f‘g%glu TR%E

rints
Reprints

Idea/onics

54 channels e 14 day delivery
compatible with all headends

¢ JERROLD Authorized
R (L;g?f;fsé%%(z Warranty Service Centers
eprints are a convenient, cost .
effective communication tool: WE BUY USED AND
EXCESS EQUIPMENT

/"n SALES: Converters,

?" CATV Equipment

% and Parts

¢ SERVICE: Converters and
CATV Equipment

designed to give your company

high visibility in the marketplace.
They are ideal for announcing
new products and events to cus-
tomers, suppliers and staff.

Harold Bigham
(904)932-6869

For more information, call Chris-
tina Panczyk at (303) 860-0111 or

Bigham

Cable Construction, Inc.
Complete CATV Construction

1-800-382-BRAD
IN NY 1-518-382-8000

Specializes
in Rebuilds

write: Classified Sales Dept., P.O.
Box 5208 T.A., Denver, Co. 80217.

Q\*
S
CATV EQUIPMENT REPAIRS <&

¢ COMMUy,

CABLEVISION CONTRACTOR ®

Schenectady, NY 12301

12, Tampa, FL 33610  Fife, WA 98424
0,
(7

¢ Line & Distr. Amplifiers

* Field Strength Meters h

* Headend & CCTV Gear VideaTech

+ Fast Turnaround @
CATV .+ MATV < CCTY

* Quality Workmanship

268 R63 Hwy.
Norwalk, lowa 50211

INSTALLATIONS — UNDERGROUND DROPS 1
APARTMENT WIRING

BOB COUCHMAN, OWNER

NEMAL STOCKS:

(515) 287-2215

* Reasonable Rates ¢ SPLITTERS ® SWITCHES
All repairs unconditionally guaranteed. * TRANSFORMERS
For more information call collect * ADAPTERS ® CONVERTERS
VIDEO TECH SERVICES, Inc. CONTRACT INSTALLERS -
4505 D W ROSENCRANS AVENUE Immedia(e Defiveryill |
HAWTHORNE, CALIFORNIA 90250 HOUSE INSTALLERS o APT.INSTALLERS o TRUNK CABLE
213-970-9012 TAP AUDITS
o TAPAV o DROP CABLE * AMPLIFIERS
P.0. Box 1564 Lensy o SATELLITE CABLE
Appleton. W154913 CABLETY Call or write for
phone (414) 582-7087 Pscker Cable Systems Pricing
Cable Television Services

120 Erbbe N.E.

WE EXPORT WORLDWIDE

Albuquerque, NM 87213

Ry e e For your classified ELECTRONICS, INC.
Quality Workmanship advertising needs, ﬁ:%&f.;&?gﬁg:‘::
Fast Turnaround Call (303) 860-0111
Two week normal

NEMAL
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CLASSICS

In the low frequency analysis
of the transformer, the series
impedence of each half of
the bifilar wigdi?g is donated

yZ.

Continued from page 36
0 2 4 —
1
Loly — 2 >
Rg INSERTION LOSS IN DB - 10 LOG  PAYALARLE \
=3 y] }. Pour
. ™ \
E 5 4 _Power Available {1 +3cos 3N° + 4sin”gl
2 5 Power Qutput M1+ cos 3 \
£
R OF SIFILAR 1 -
THE REACTANCE OF THE WINDINGS x - -8, ,Bg  ° = ; ‘
FIGURE 15 Z . ‘
Transformer schematic . \
" 10 p——-v-— 4:1 IMPEDANCE TRANSFORMER ‘
[3] G. Guanella, . Nevy metl}od of UNBALANCED-UNSYMMETRICAL \
impedance matching in radio fre- | 1If———— THEORETICAL INSERTION LOSS.VS. FREQUENCY
quency circuits,” Brown-Boveri Rev., ' | |
vol. 31, p. 327; 1944. 01 A A A
[4] A. 1. Talkin and J. V. Cuneo, 7 Z z
“Wide-band balun transformer.” Re- FREQUENCY IN TERMS OF LINE LENGTH
view of Sci. Inst., vol. 28, No. 10, pp.
808-815; October, 1957. . . FIGURE 16
(5] C.A. Burrus, unpublished memo- Theoretical insertion loss vs. frequency
randum.
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Viacom uses LAN
advantages

Lucas uses plenty of plane-

tary electronics to produce
his intergalactic effects. He also uses a
broadband local area network to tie his
special-effects gear together. Air
freight giant Federal Express also uses
a broadband LAN at its Memphis,
Tenn., national distribution center to
link terminals to mainframes. Both
networks were installed by Viacom Te-
lecommunications, a new company
specializing in private communication
systems using CATV-type, microwave
and fiber optic technology.

Operating at present with four full-
time personnel at its Pleasanton,
Calif., headquarters, the firm operates
nationally, drawing on technical per-
sonnel working at Viacom cable sys-
tems. The company also takes advan-
tage of volume purchasing available to
it as a large MSO. Within the next
year, Viacom Telecommunications ex-
pects to open regional offices in south-
ern California, Texas and Colorado.

And in a few years, the company ex-
pects to be a major LAN industry
player. VT recently was certified to in-
stall the IBM cabling system, and ex-
pects to work closely with baseband
LAN vendors moving into broadband
technology. In cases where a client
wants a VSAT capability as part of a
network, VT works with companies
like Equatorial Communications or Vi-
talink. “We try to work co-marketing
agreements with manufacturers,” says
Dave Archer, general manager.

It appears to be the only CATV
MSO with plans this ambitious. Aim-
ing at Fortune 500-type companies and
soliciting business primarily through
direct mail and in-person sales calls,
the company does turnkey installa-
tions on an original basis, or it can
modify an existing network already in
place. There seems to be plenty of
room for both types of business.

The company has some significant
advantages in a field crowded with
competitors, some of whom have over-
promised on what they can deliver.
Wary customers often are put at ease
because ‘‘we're part of a $1 billion a
year corporation,” Archer points out.
“That gets our foot in the door.” Via-
com also has the advantage of familiar-
ity with a variety of technologies,
ranging from microwave and fiber op-

CE s tar Wars” director George

George Lucas and
Federal Express have one
thing in common. They
both used Viacom to
install their broadband
LAN networks.

tic nets to CATV and telephone-type
gear. The company’s already been in-
volved with data communications and
network construction. Too, many end-
users and manufacturers from a base-
band environment don’t really under-
stand broadband technology, and can
use an experienced partner.

There are financial advantages as
well. Obviously, the company can take
advantage of purchasing economies of
scale through its affiliation with Via-
com Cable. But that’s not all. “‘Our
agreement with Federal Express was
more than an inch thick,” Archer says.
Part of the reason is that large corpo-
rate buyers want legal protection, in-
surance and bonding, all of which VT
got easily, since it's affiliated with a
major corporate parent.

Government jobs also require the
bonding and insurance protections,
and many small companies simply
can’t get them.

VT has another advantage in the de-
sign area—an advantage that can save
a customer money. ‘‘We've always had
to design and work with our own
money; not somebody else’s,” Archer
says. So, often, VT can save a cus-
tomer money by building a simpler
system with fewer amplifiers, for ex-
ample. Viacom, remember, pioneered
the use of bridger switching, ‘‘for
which there is amazing demand,” Paff
says. Status monitoring is another hot
item. On the other hand, systems are
sometimes oversold, Archer adds.
“End-users sometimes insist on pilots,
although a three-amplifier system
doesn’t really need it.”” So VT will al-
ways break out the cost of those bells
and whistles for a client who really
wants them. ““Sure, we can build hot
standby systems, but is it worth the
money in every case?”’ Paff asks. ‘It
just depends on the application.”

The company isn’t technology-spe-
cific, as much as it is comfortable with
the capabilities broadband possesses.

If a client wants microwave or fiber
optics, TV will build that type of a net-
work. But that isn’t to say fiber optics
is a better choice today. "I question
whether fiber optics really is a good
replacement for broadcast in most
LAN applications,” Archer believes.
“It's fine for long-distance applica-
tions, but is a baseband approach
really the best in a factory? I think
we’ll see lots of parallel systems, de-
pending on what the need is.”

And despite the differences between
CATV-type outdoor construction and
the demands of the LAN environment,
VT hasn’t run into too many problems.
“There hasn’t been a fear that we'd
ride up in a bunch of bucket trucks,”
Archer says with a laugh. **And many
of our jobs are in factory-type environ-
ments, where amplifiers really need the
protection provided by the outdoor-
type amp housings,” he adds.

And unless a system is really big,
“you usually don’t need that many ac-
tives,” Paff adds. Costs per drop for
broadband now are roughly compara-
ble with baseband. A typical quote
would be $800 a port for broadband
and $600 a port for baseband. About
half the cost of a system is tied up in
terminal equipment. The other half is
the medium and associated actives and
passives. And although many clients
aren’t initially interested in installing
broadband when perhaps a twisted

| pair network will do, relocation costs

can quickly change the economics.

And while VT distances itself from
Viacom Cable, there's no question Via-
com’s earlier experience with I-nets
and video has helped.

“We're a packager of products and
services,” Archer emphasizes, ready to
install the network a user wants. In
fact, while he’'s talking with us, the
phone rings. It’s a pizza parlour owner,
unhappy with the $10,000 costs he's
been told he’d have to pay for cable
service. Paff gets right on the phone,
offering a quote in the vicinity of $3,-
500 for an operational SMATV sys-
tem. “‘Quality and cost effectiveness”
is the name of the game, Paff says. “If
we can’t do something, we say so.”
You can probably guess that the con-
verse is true as well. If Viacom Tele-
communications says it can do some-
thing, don’t bet against them.

—Gary Kim
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Reliable
Systems

Nothing is more reliable than
the predictable path of the
solar system.

And nothing is more reliable
than your LAN system using
these GENERAL INSTRUMENT
components.

X-Series LAN Amplifier—
the only mainstation that

offers fully redundant two-way
communication, as well as plug-in

status monitoring in one amplifier.

Redundant power packs assure
continuous operation.

Status Monitoring System—
continually tests every active LAN
component from the headend. It
provides instant reports on how
the system is functioning and
offers the capability to make
changes in the svstem remotely.
Transverter Redundancy
Switch—continuously tests the
primary and back-up transverters.
It instantly switches to the back-
ap. when needed, allowing
continued data flow at all times.

Standby Power —the SPS-RS
redundancy switch offers
automatic switchover to a back-up
svstem power supply.

Whether upgrading or
developing a new LAN system,
trust these General Instrument
products to maximizc¢ your
system’s reliubility.

For complete inform.tion on
our expanding line of modem,
distribution, and headend
products for broadband local arca
networks, ask for our new LAN
catalog.

—_—— e ————————————————————
Local Area Networks

2200 Byberry Road

Hatboro, Pa 19040

(215) 674-4800

Reader Service Number 47




Reduce maintenance budgets with
the EZF Connector System...

Raychem’s new EZF Connector System addresses
the problems of F-Connectors — RF leakage and

moisture penetration — which are
among the leading causes of main-
tenance problems for a cable-TV
operator.

EZF is not just a connector, but
a system that provides complete,
long-lasting performance. Its new
design assures superior mechani-
cal strength, tight electrical connec-
tions and environmental sealing.

The EZF Connector System has
gone thru extensive environmental
testing. UV exposure, waterhead
testing, thermocycling and salt spray
exposure are some of the tests that
the EZF System has been designed
to pass and still provide exceptional
RF shielding.

Features of Raychem's EZF Connector System.
1. One connector fits RG-59, cable and one con-

nector fits RG-6 cable.

2. The only connector available
today that provides RF shielding of
100 db at 300 MHz after thermal
cycling and salt spray exposure.

| 3. The system provides an environ-

mental seal at both the cable jacket
and port thread interfaces.

4. Reduces finger tight connections
and subsequent trouble calls.

5. Crimp tools are no longer needed.
A common 7/16” wrench does the
final tightening and installation.

6. Cable preps are accurate each

time with the EZF Cable Prepara-
tions Tool. (For use on both RG-59
& RG-6)

7. Identify customer service with
different colored EZF Sealing Boots.

Raychem —- ANIXIER

WEST-ANAHEIM: (714) 778-4414, (800) 854-0443; ANCHORAGE: (907) 274-8525; DENVER: (303) 373-9200, (800) 841-1531; FAIRBANKS:
(907) 456-1815; SEATTLE: (206) 251-6760, (800) 426-7665; MIDWEST-CHICAGO: (312) 364-7000, (800) 544-5368; DALLAS: (214)
484-2933, (800) 231-5006; SKOKIE, IL HDQTRS: (312) 677-2600; ST. LOUIS: (314) 423-9555, (800) 325-8058, EAST-ATLANTA: (404)
449-6533, (800) 241-5790; CINCINNATI: (513) 733-9100, (800) 543-0113; NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813)

626-7115, (800) 237-6466; CANADA-CALGARY: (403) 250-9456; MONTREAL: (514) 637-3511; TORONTO: (416) 625-5110.

In an emergency, weekends and holidays or after 5 PM. call toll free 1-(800) 323-8167.

CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076, (312) 677-2600 )
© 1986 Anixter Bros, Inc.

See us at the SCTE/Cable-Tec Expo, Booth #129.
Reader Service Number 48



