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through...

Time is money. And installation time adds up
fast. At Belden, we're coming through with
ways to save you time and money on every job.

DUOBOND*

The drop cable that makes fast, profitable con-
nections, time after time. Its aluminum foil
shield is bonded directly to the core—doesn'’t
push back when “F” connectors are installed.
Cuts way down on signal leakage, call-backs
and troubleshooting problems.

UNREEL

Dramatically slashes installation time—up to
50%! It feeds wire freely, right from the carton
with no kinks, backlash or reels.

We've got a lot more going for you, from fast
delivery to complete technical information.

SEED" (Shielding Effectiveness Evaluation
Device), for instance. This revolutionary test-
ing system makes cable selection easier and
far more accurate than previously possible.

Our new comprehensive guide to CATV
coax cable makes selection easy, too. Has an-
swers to a wide range of needs. Send for your
copy today!

Make sure you contact Belden for all your
CATV drop cable needs. We'll come through
with answers that insure optimum perform-
ance. Where it counts. Belden Corporation,
Electronic Division, P.O. Box 1327, Richmond,
IN 47374; 317-966-6661. 8-3-7

BELDEND®

Coming through...

with new ideas for moving electrical energy

©1977 Belden Corporation.




CATV'S SMALLEST MAJOR NETWORE

Exclusive with RMS, the CA-2500 Matching Transformer network is the only unit designed with a
printed circuit.

1. Not a toy, the printed circuit used in the RMS CA-2500 4. Initially more expensive than some competitive
matching transformer is one of exceptional quality. units, the RMS CA-2500 is still the most widely
2. The printed circuit allows for the exact placement of the accepted matching transformer in the industry
‘ three capacitor, one ferrite network, insuring consistant today.
electrical performance of each and every unit. THIS ITEM IS SHOWN ACTUAL SIZE

3. The components used in the network are of a higher

grade than components found in other competitive units.
B carv omision
e

ELECTRONICS, INC.

Rememitber al RAMY we delever
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RMS ELECTRONICS, INC.50 ANTINPL. BRONX N.Y., 10462/CALL COLLECT (212)892- 1000/TELEX#‘224652 24 HOUR SERVICE/CABLE ADDRESS “RAMONICS”.
CANADIAN REPRESENTATIVES: DESKIN SALES RP. / MEXICAN REPRESE TIVES: TV CABLE DE PROVINCIA S. A., MEXICO CITY’ MEXICO.
WORLDWIDE EXPORTS - INCLUDING PUERTO RICO ROBURN AGENCIES INC. /CABLE ADDRESS “ROBURNAGE"/NEW YORK TELEX#23574 “ROBR-UR". 1
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Oak designs with your bottom
line in mind! These Oak Pay TV
products help you increase sub-
scriber revenue, without ex-
cessive equipment cost or rebuild,
without sacrificing channel
capacity or requiring dedicated
channels,and withminimum head-
end equipment investment.

You can choose the Econo-Code
single channel converter-decoder,
the SCC single channel converter,
or the Multi-Code multi-channel

ECONO-CODE

Single Channel Converter-Decoder

Increases revenue in 12-channel or other
non-converter systems. Oak provides
scrambler and modulator for headend
control of video scrambling. Two-position
switch allows selection of standard or
premium channel.

converter-decoder. With the
Econo-Code or Multi-Code, you're
sure of secure scrambling, un-
scrambling with perfect picture
quality, and headend control of
the scrambled signal. A single de-
tented rotary selector on each unit
controls both standard and pre-
mium channel selection, with auto-
matic unscrambling of premium
channels. The SCC converts one
mid-band channel to Pay TV

and allows for fine tuning of
“premium’’ viewing.

SCC

Single Channel Converter-

Adds a channel for subscription Pay TV
by converting one mid-band channel to
Channel 3 or 4 utilizing a mid-band modu-
lator. Simple to connect, simple to use;
two-position switch selects standard or
premium channel.

All Oak units are housed in
attractive, compact cabinets with
leatherette-type finish, and are
manufactured in Oak-owned
facilities.

Our knowledgeable field engi-
neers will help you decide which
approach, and which terminal
type, is most appropriate to the
needs and profitability of your
system. For literature or
technical advice, call the Oak
CATV Division today, or your
nearest Oak sales office.

MULTI-CODE

Multi-Channel Converter-Decoder

Decodes channels specified by the system
operator for secure scrambling. Incor-
porates an Oak Jewel Case AFC remote

or Trimline AFC varactor converter to
provide basic converter functions. Econom-
ical scrambler and modulator are provided
for headend control of video scrambling.

"“I{ Industries Inc.

CATV D|V|SION /CRYSTAL LAKE, ILLINOIS 60014

Telephone: 815-459-5000 ® TWX: 910-634-3353
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KYLE D. MOORE, President of CATA, Inc.

The May Second Filing

Just when one begins to believe there is a
modicum of common sense surfacing at the
Commission, they go and do something dumb.
The case in point is the recently passed May
second date when all cable systems (with more
than 499 subscribers) were supposed to have on
file their signal-carriage-portions of their CAC
applications. Now for those who joined us late,
originally everyone with 50 or more subscribers
was supposed to file for the record. This in-
cluded several hundred (if not a thousand or
more) pre-March-1972 systems that were grand-
fathered. Then this past January the Com-
munity Antenna Television Association asked
the Commission to stay or put off the filing date
for systems that were likely to be exempted from
the filing requirement. The Commission agreed,
and then on March 10th the Commission for-
mally (and finally) voted to exempt all systems
with fewer than 500 subscribers. At the time the
Commission voted to increase the filing exemp-
tion from 50 to 500, they also stated, clearly we
thought, that sometime very soon (Chairman
Wiley has often been quoted as promising this
before he leaves office June 30th) to extend that
500 number to 1,000.

So the stage is set. If you have fewer than 500
subscribers, you don’t need to file at this time.
(But your time will come, as soon as the Com-
mission figures out what you are to file with
them.) If you have between 500 and 1,000 sub-
scribers, the FCC told you on one hand that
sometime soon, probably this summer, you
would be in the same boat as the below 500 sub-
scriber systems. Then if you had over 1,000 sub-
scribers, you had until May 2nd to file your CAC.

If you have between 500 and 1,000, were you to
file? It seemed foolish on the surface. Typical
legal fees for filing run between $300 to $400 if
you have a simple application; but if you have
added signals after 1966 and prior to 1972
without filing an 1105 notice, you would have to
seek a waiver for those signals “added” extra-
legal. A waiver, we are told, “will be more or less
routine”. . .but not guaranteed. CATA surveyed
member systems with between 500 and 1,000
subscribers and found 136 systems in that
category. We checked with some of these and
determined that around 70 of these (over 50%)
had added signals without 1105 notices. Most
did so out of ignorance of the then-current FCC
notice. The legal fees for pursuing a “simple”
(meaning uncontested by a broadcaster) waiver
and filing a CAC amounts to around $800 and it
goes up from there if the system has broadcaster

opposition. That’'s no fewer than 70 member
systems, times $800 as a minimum, or $56,000
scheduled to be packed off to the Washington
legal establishment.

Keep in mind that this is merely the tip of the
iceberg, representing a small fraction of all
systems in the 500 to 1,000 subscriber
categorey. Also keep in mind that for systems
between 500 and 1,000 subscribers, if Chairman
Wiley is good to his word this expense is a total
and absolute waste. Money thrown down the
drain. Money for CAC’s which will not be
required. Probably many of the CAC applications
that end up with waiver request attached will end
up contested; that being the nature of the broad-
casting establishment.

So here you are, with 650 subscribers, carrying
one or more signals that technically require a
waiver today, but which will not require a
“waiver” when the exemption is raised to 1,000
subscribers. You puts up your money, and clim-
bs into a “partnership” with one of the many fine
Washington law firms and they begin the paper
mill churning. And the broadcaster(s) objects
and you put up some more bucks for some more
legal time to push the waiver request. After you
are say $800 or more down the road, the FCC
comes through good to its word and tells you
that you (1) don’t need a waiver, and in fact (2)
don’t need a CAC either.

All the logic in the world suggested that the
Commission would see this fiasco and grant
some form of special filing relief for those
systems between 500 and 1,000 subscribers. But
they chose not to do so.

Most systems in this category fully expected
the Commission to grant that relief. CATA ex-
pected the FCC to do so, and we advised our
member systems in this range to “sit tight”
because we felt sure that the Commission would
not deliberately create a situation with so many
inequities.

We were wrong. Alas, it’s not the first time
we’ve been wrong when dealing with the FCC.
And it probably won’t be the last.

Technical Revolution?

There is a new, refreshing attitude in the small
system end of this business these days. It is in-




deed heartening to hear established system
operators talking about building a new system or
two, in towns with say 300 or 500 potential
homes. The new attitudes began to show up in
March, just after the FCC relaxed the rules on
systems in the under 500 subscriber category. It
has been building ever since.

We started a list of such systems in the plan-
ning and construction stages in March (a
‘private’ list we might add, in case someone is
considering asking for it) and by mid-April the
count was past 40.

At the same time the interest in new, small,
systems is building, we are equally pleased to
see the apparent re-birth of new CATV
technology. As this issue of CATJ reports, there
is a new “look” for low-cost microwave. It is
bound to attract alot of sophism from people
who have a hard time accepting that it might be
possible to establish a single channel
microwave link for a 5 to 15 mile path for say
$3,000 (with antennas), or less. We’ve talked with
a number of operators who report that with this
type of low cost microwave available, they can
see numerous additional, new small com-
munities they can serve. And there is some
cause to believe that maybe the cost of “low-
cost” microwave may come down even further
from the $3,000 per channel range. CCOS-77 may
open quiet a few eyes in this regard.

As “good news” as the break through in low
cost microwave may be, there is still other good
news for a technology starved industry. We’ve
seen two different approaches to low-cost,
digital time/weather/information channels
demonstrated recently; one for around $750.00
(with modulator) and another for about $1,000
(less modulator). And, this issue reports on the
progress being made down at Broadband
Engineering in Florida with plant amplifier re-
builds (as opposed to plant re-builds with new
amplifiers); a very significant step for getting
perhaps more than 12 channels through a single
ended plant. There are other ‘“revolutionary”
changes in technology on the horizon as well.
One of these is in the head end processor depart-
ment. There the price is not the important news;
the quality of the signals and the new ap-
proaches to processing are (we’ll look at these in
our June issue).

Between the new approach to microwave, low
cost digital information channels, and better (we
hope) approaches to headend signal processing,
we see major changes ahead in small town or
rural cable. Until now, if a town was not able to
support its own descrete headend, it didn’t get
wired unless it was within cable-extension
distance of another larger community. With the
advent of low cost microwave and these other
technologies, we see & new breed of “hub”
system springing up; a town with perhaps 700
subscribers serving as a ‘“central control point”
for several additional smaller towns around it

with perhaps a few hundred homes in each of the
Continued—Page 31

Super Trap
works better!

fo ng-Term
Pay TV Security!

Our unique patented* cable trap offers you:

B Durability above and beyond any other trap on the
market . . . (resists moisture, temperature varia-
tions and it can survive a fall from a 200-foot tower)
and, because of our more durable construction it
will last longer than the drop cable you are now
using.

B A |ow profile because it blends in with its
environment (looks like the drop cable around its
installation).

But that’s not the whole story ...

Along with the long term security, for the same price
you're getting a trap with deep-notch depth (typically
greater than 70dB) which does a better job of elimi-
nating R-rated audio complaints. And wait until you
hear our prices for dual-channel traps!

For a solution to your Pay-TV security problems, join
the many other satisfied systems operators and call
or write to: Vitek Electronics, Inc., 200 Wood Avenue,
Middlesex, N.J. 08846 | Tel: (201) 469-9400

VITE

* PAT.NO. 4004257

ELECTRONICS,
INC.
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APICTURE THAT TRAVELS 3
72,000 km.THROUGH “
SPACE DESERVES

A GREAT RECEPTION.

ITT SPACE COMMUNICATIONS
EARTH STATIONS ARE SYSTEM

DESIGNED TO PROVIDE THE
SIGNAL MARGIN YOU
NEED— e Wide choice of flexible, modular sys-
tems can be designed for your area,
AT A COST YOU your needs.
CAN AFFORD. o INTELSAT quality in a commercial

earth station. ITT SPC has been re-
sponsible for 74 satellite communica-
tions earth station installations.

e Antenna and electronic package reli-
able as only an electronic system
manufacturer can make them. System
availability 99.9% to 99.99%, depend-

ing on system configurations.

Better margin ensured by superior
G/T and sidelobe performance.
Threshold extension receivers avail-
able.

Choice of antennas—4.5 and 10 meter.

Additional subcarriers available for
multiple satellite operation. Uplinks
available for video broadcast.

Full turnkey operation includes training
program and ongoing engineering as-
sistance. Flexible financing and leas-
ing plans available.

Give yourself the margin of confi-
dence with an ITT SPC earth station.
For details, contact ITT Space Com-
munications, Inc., 69 Spring Street,
Ramsey, New Jersey 07446. Tel. (201)
825-1600. Telex 134552.

Space Communications, Inc. ITT




KAY MODULAR CATV
NEW TO THE MARKET

NEW 9021 DIGITAL CAPTURE/RECEIVER

Captures the 2.5 millisecond Simul-Sweep signal and converts
the detected simul-sweep analog signals to binary form with a
fast, tracking 8 bit A/D converter. This digitized information is
stored in a 256 word 8 bit memory. The memory outputis fed ata
slow rate to a D/A converter and the resulting analog signal
drives the stylus to produce a hard copy print of the CATV
system’s frequency response. Suited for both general

maintenance and for system alignment. Is battery operated and
weighs only 15 Ibs., so it can be taken to points inaccessible to a
truck.
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9040 Spectrum Analyzer

Features a 72 dB dynamic range,
phase lock, 1 kHz resolution, input
calibration and manual/automatic
filter control.
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9059 Sweeper

Now for both bench and system
alignment. This sweeper shows
system flatness when used with
the 9020 or 9021 receivers.
Install it at the head end to check
“"down the line.” Use it on the
bench for amplifier, equalizer,
and trap alignment.

9020 Summation
Sweep Receiver
Features a 40 dB post amplifier, 41
dB attenuator, markers, detector,

9030 Cabl-yzer

Measures gain/loss and return loss
of active and passive device. In-
cludes attenuators, electronic
switch, bridge, and detectors.

and tilt control. Also built-in +15
dBmV reference signal.

Also complete line of
attenuators
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KAY ELEMETRICS CORP PINE BROOK.N J
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B Send for complete information and catalogs. [

BKAAY Elemetrics Corp.

12 Maple Avenue
Pinebrook, New Jersey 07058
(201) 227-2000

Canada: GOMM-PLEX ELEGTRONICS, LTD.
5215 De La Savane Street
Montreal 308, Quebec, Canada
(514) 341-7440
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We can size you up right.

Our 10-meter diameter antenna. Our 5-meter diameter antenna.

At Scientific-Atlanta we are in production on both 5-
and 10-meter earth stations. The 10-meter antenna pioneered
the way for satellite distribution of programming for the
CATYV industry.

Our 5-meter has been designed and engineered
utilizing proven technology gained from supplying over 70%
of the industry’s earth stations.

Only an analysis of “quality-reception” and cost will
tell you which antenna size to choose for your area.

To size you right, we’ll put our 25 years of experience
in telecommunications to work for you by preparing a com-
plete analysis of expected system performance. Based on
reception at your location, it will compare system noise tem-
perature, G/T, S/N and C/N characteristics between a 5- .
meter system and 10-meter system. And the difference in
costs can be compared as well, all to help you make an
intelligent buying decision.

So before you buy anything, let us help you make the
right decision. Our commitment to the Cable Industry includes
a nationwide network of service locations where emergency
help is available 24 hours a day.

By sizing you up right, we won’t let you down.

For more information and an

in-depth analysis, please call SCientific

Bob Mason or Pat Bohana

at (404) 449-2000. Or write us. Atlanta

Communications

United States: 3845 Pleasantdale Road, Atlanta, Ga. 30340, Telephone 404-449-2000, TWX 810-766-4912, Telex 054-2898
Canada: 678 Belmont Avenue West, Suite 103, Kitchener, Ontario, Canada N2M-1N6, Telephone 519-745-9445, Telex 069-5239
Europe: 1-7 Sunbury Cross Centre, Staines Road West, Sunbury on Thames, Middlesex TW16 7BB, England,
Telephone Sunbury on Thames 89751, Telex 896015
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CANADIANS!

NO IMPORT
PROBLEMS OR
DELAYS.

For high quality CATV products backed
by reliable service, order from...
COMM-PLEX ELECTRONICS LTD.

DISTRIBUTORS OF:

TELENG [Aquarius]® TRIPLE CROWN
ELECTRONICS ¢ KAY ELEMETRIC

¢ SADELCO ¢ MICROWAVE FILTER

e PHASECOM ¢ TOMCO ¢ ARVIN
SYSTEMS ¢ VITEK

For Free Catalogue and Information
Call Your Comm-Plex Representative in Canada

Montreal Toronto Vancouver
Tel: (514) 341-7440 Tel: (416) 449-6263 Tel: (604) 437-6122
Telex: 05-826795 Telex: 06-966599 Telex: 04-354878

Halifax
Tel: (902) 423-7740

comnm->L s

- ELECTRONICS LIMITED

An All Canadian Company
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On The Move Again. ..

The CATV industry, through a recent period of
hard times with tight money and even tighter
federal regulations, is on the move again. After
nearly five years of depressed equipment sales
and much lower new system construction rates
than the industry suppliers were geared up to
handle, there is strong evidence that a recovery
is underway. Confidence is returning to some
segments of the supplier market; new products
are beginning to show up and much of the much-
noted ‘“technology gap” of the past five years
may soon disappear.

For the record, there hasn’t been much new to
“look at” or consider purchasing for around five
years. There have been minor changes in
equipment; a handful of significant develop-
ments, but by in large very little new
engineering has been done since around 1972-
73. And it shows. In that interim period, whole
new generations of descrete components
(transistors, IC’s, and diodes) have been
developed, designed into equipment, and then
replaced by even newer advances in semi-
conductor technology. But not in CATV.

When last CATV went through a “significant”
period of new equipment development, most of
the CATV equipment announced was designed
around component parts (i.e. transistors, IC’s, et
al) which were themselves designed primarily if
not exclusively for CATV applications. In the
early 1970’s, when it appeared to the electronics
world that CATV was going to be investing in
hundreds of thousands of new miles of plant in a
short period of time, there was a considerable
interest on the part of the descrete component
manufacturers to “share in this explosion”. So
they devoted some portion of their own R and D
budgets to the design of better transistors,
chips, connectors and what all for CATV
applications. When the CATV explosion did not

Technology In CATV May Be

Moving Again!

occur “on cue”, the component people wrote off
CATV and went back to designing parts for
mobile radio (CB for one), TV receivers, space
communications and other areas where
‘“growth” was expected. In a nutshell,
component manufacturers are like anyone else;
they’ll put money into specific-application
design only as long as they see volume sales
resulting. CATV growth, as projected in the first
couple of years of the 70’s decade, was going to
be volume growth. But CATV’s actual growth, as
represented by the system starts and the new
system miles constructed during the 1972-1975
period was quite far back from the volume
growth expected (or required) to sustain a
reasonably high level of original descrete
component R and D.

So descrete components for CATV became a
thing of the past.

The key word was, and is, volume. Volume
means hundreds of thousands of specialized
component parts annually. That is the kind of
number TRW saw when they developed the
special hybrid chips for CATV plant amplifiers in
that era.

Volume separates pricing in a hurry. A person
could go into a “job shop’ and have a really top-
notch state of the art amplifier for CATV
constructed today. It would possibly be better
than anything today available, it would utilize
component parts designed for some other
communications application, and it would
probably cost several thousand bucks a unit in
the relatively small quanity level of say 100 units
or so.

The same top-notch state of the art amplifier
designed and constructed by the custom job
shop could then be copied (part for part, layout
for layout) by another small job shop, and it
might sell for half a K note a copy. The difference
in price would be the advantage the smaller job




shop has because of (1) not having to spend any
time (i.e. dollars) on original engineering design,
and, (2) having a lower general and assignable (G
and A) overhead structure. But the unit price of
the product produced would not come down to
the really quanity (volume) level it was capable
of, even at this point. Because even the small job
shop would be forced to utilize component parts
not designed specifically for the application at
hand, and would be paying fairly stiff prices for
the parts (a factor caused by the small order
volume it produced plus the premium price
attached to the parts themselves when they are
originally designed for a low volume useage
industry).

All of this is a mixed bag of interesting and not
so interesting background. It says that CATV
failed to live up to its big volume promise, and
the people who are in a position to create big
cost reductions in CATV equipment lost interest
in our tiny industry.

At the same time descrete component part
research for specific CATV applications quit, the
same shortage of volume sales impacted upon
the people in our own industry who also had a
stake in volume sales; the original (CATV)
equipment manufacturers. With sales not
reaching forecasted levels, certain economies
had to be effected. Outside sales forces shrunk,
advertising budgets went down, and field service
help dried up. Consolidations took place, and the
bottom line was still red. So the cuts went
deeper. Eventually they reached raw enginee-
ring, where new products were being designed
and technology changes in existing equipment
then in the line was under way. The whole of the
industry was geared up for a thunder-buster and
it barely sprinkled.

The bread and butter of the cable industry has
long been in the volume in plant construction.
Cable volume produced several head to head,
professional, cable manufacturers each of whom
actively sought new ways to bring down costs,
keep quality up, and provide improved service.
Plant volume produced the special-for-CATV
components in CATV line amplifiers, which in
turn produced semi-automated production
facilities. The equipment costs actually came
down or stayed static during an era in the early
70’s when other business costs rose. It was the
volume of plant amplifiers which made it
possible for sizeable research and development
(R and D) budgets to be generated. Without the
volume, without the stiff competition of head to
head capable plant amplifiers, the R and D
budgets were cut and in some cases even
dropped. It didn’t happen overnight but over a
period of five years the change was dramatic
none the less.

During this period of time while cable
development was languishing many other
sectors of electronics were doing very well. The
attention of many suppliers, once entirely
devoted to CATV, shifted. It was a matter of

survival. Their base of operations shifted so they
were not so totally dependent upon the cable
industry. Small system supplier, CADCO, once
the best known name in the industry for
supplying the very small systems with
specialized small system equipment, gradually
dropped out of sight in cable. CADCO diversified
into areas such as CB radio and as President
Bill Barnhart notes “Without that diversity we
would have gone under years ago.” Not all of the
changes occured in the small operations.
Jerrold’s transition as an operating segment of
General Instruments has been even more
dramatic. The era when Jerrold dominated the
industry’s annual trade show and single
handedly picked up the full tab for the annual
convention banquet was plainly evolutionary
“cycled” at this April’s national gathering. Frank
G. Hickey, Chairman and Chief Executive Officer
said it all recently when he noted “We have
recognized that the Jerrold organization must
become more productive and cut fat”.

And so where did all of the new product
innovations go? After twenty-five years of
dramatic annual changes and a fast moving
“state of the art”, where did the art go? Had it
been lost?

What’s happened is purely evolutionary. It is
also purely economics. Big companies, absent
the volume required to fund extensive R and D,
more worried about meeting next week’s
payrolls and the current month’s shipping
quotas than next year’s new product plans
shifted gears and emphasis. At the same time
two other things were happening. While CATV
slowed way down, and the R and D budgets were
no longer available to keep CATV technology
current with the fast paced changes in all of
electronics, small specialty companies began to
develop very specialized product lines. Many of
these companies were formed by former
employees of larger CATV production com-
panies. These smaller companies started out
with (as Frank Hickey might note) “the fat gone”.
They started out with a handful of people, a few
concepts, and the background of engineering or
management of bigger companies. Mid State
Communications, formed by two former
employees of Texscan, is an excellent example
of the case in point. If you take technology of the
big company, set up shop in a small rented
facility, and concentrate on a very narrow
product range, you just might make it. Small
companies have several advantages bigger
operations don’t have. They are small enough to
move fast and that’s important. New products,
developed in a hurry and for minimum invested
engineering time and dollars, are a must.
Without new products the small company has no
chance for survival nor for competing with the
bigger outfits. Tom Olson of TOMCO has
observed “The key around here is to have at least
one new, totally innovative product every year”.
What Olson is saying is that first the small
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company seeks out relatively small production
item products. Find a market for some box that
might sell a couple of hundred units a year. Such
a market is often well recognized as for-need-for-
product but it is simply too small for most if not
all of the larger suppliers to bother getting
expensive corporate overhead involved in.
“Around here new equipment engineering is not
a function of a small allotment of an annual sales
volume; it is a matter of survival” adds Olson.

So the small, speciality companies such as
TOMCO and Mid State have been hard at work
devoting unusually large portions of their own
internal energies and available dollars to
‘“staying alive” by constantly working on new
product innovations. That is one element that
has developed over the past few years, at a time
when the larger companies have largely
abandoned the extensive R and D operations of
years ago. :

The other element is the peripheral “fall out”
of general electronics technology. During the
golden era of innovative CATV engineering, say
the late 60’s and the first couple of years of the
70’s every new announcement of a new
transistor or other prime component part by the
component manufacturers immediately resulted
in an engineering assignment for some budding
young engineer in one or more CATV R and D
facilities. “Will it work in CATV?” was the
question always asked. The answer was usually
“no”’, but in the process of evaluating the steady
stream of new parts the CATV industry stayed
current with the component “state of the art”.
Nothing slipped by. Virtually every opportunity
was taken to improve CATV’s equipment lines.

There are hundreds of new transistors and
primary-parts developments each month. To
check each out for CATV applicability takes time
and it takes money. R and D money. When this
systematic checking process ceased, or was cut
way back, CATV innovation by CATV companies
ground to near a standstill. It created a vacuum.
And vacuums like to be filled; it is their nature. If
CATV was not doing all that well, and it lost the
ability as a manufacturing industry to keep up
with the state of the art of components, other
areas in electronics doing better than CATV
began to become interested in the vacuum.
Q-BIT is a good example here. A prime sup-
plier of 50 ohm world small signal amplifiers,
Q-BIT noticed astutely that CATV product design
was beginning to fall behind the component
state of the art. Their “nut” covered by their 50
ohm business, it took less than a major
development effort and a major investment for Q-
BIT to modify some of its ‘“‘state of the art” 50
ohm amplifier approaches for the 75 ohm market.
In a round about way, Q-BIT’s product line for
CATV was developed peripherally to their major
business concern. The facility was on hand, the
engineering already done for small signal
amplifiers. The changes required for the 75 ohm
world were much less in cost to the company

than would have been the case if another
company started out from scratch to develop a
purely 75 ohm small signal amplifier product
line.

So there has developed in CATV a “fall out”
atmosphere wherein companies with very little
or no previous 75 ohm world product experience
have developed supplemental product lines for
CATV. In most cases the 75 ohm products could
not and would not have made their way to the
marketplace in a pure 75 ohm environment. The
costs were simply too great, without the subsidy
provided by either the 50 ohm world or by
products unrelated to CATV. But as a
supplemental line of products in a company
where the basic overhead was already being paid
by other product lines in other industries, the
CATV overhead was minimal. And since, as in Q-
BIT’s case, the R and D costs were largely
already ‘““‘covered” by the major emphasis of the
firm, the CATV product line could afford to be
designed and marketed; and of greater
importance, the R and D necessary to keep the
product line for CATV current and ‘‘state of the
art” was already in place.

Most CATV people with five or more years
under their belts well recall that there was an era
in this industry when every piece of equipment,
from the off-air-antennas to the matching
transformer came from a single supplier. There
are many-many ‘“all Jerrold” or ““all Ameco” (etc.)
plants throughout the country, even today. It was
unthinkable, from the system operator’s point of
view, to hybrid or mix his product lines. It was
simply not something one considered. That era
is all but gone. The speciality companies and the
“peripheral companies” have seen to that. A Q-
BIT pre-amplifier ora TOMCO processor or a Mid
State meter are apt to show up most anywhere;
even in a turnkey system installed by a large,
major supplier. Bill Barnhart of CADCO recalls “|
remember the day when CADCO sold a complete
12 channel headend into a new system in South
Carolina. This was a Jerrold turnkey and Jerrold
financed plant. But the buyer insisted on CADCO
antennas, CADCO pre-amplifiers, CADCO strip
processors. We got our purchase order from
Jerrold and we got our money from Jerrold. That
never would have happened in 1970!

It all boils down to innovation. When the small
companies or the peripheral companies get the
technology jump on the larger suppliers, there is
a form of buyer revolt. And a technology jump
takes raw research and development. If the big
boys can’t afford it...and the small guys are
alive only because they have it, sooner or later
the buying habits begin to change.

There is one more element involved in the
“new” technology “base” for CATV; and that is
the pure fall out from other industries.
Microwave is an excellent example of how this
whole arena is perhaps about to create major
waves in the CATV 75 ohm world. At the most
recent (April) annual industry trade show in




Chicago, a not unkown to CATV company pulled
the rug out from under virtually everyone else in
the microwave business. And police radars are the
root of the innovation.

Microwave has gone through its ups and
downs in CATV through the years. By the mid
60’s GHz microwave for CATV common carriers
was apparently going to be “big” business. And
so it attracted the speciality marketing efforts of
several big names in microwave gear. Names like
Collins, Raytheon, and Motorola. Then as the late
60’s rushed across the industry the FCC got
heavily into the CATV microwave act and a
‘“freeze’”” all but stopped the then rapid
expansion of CATV microwave in the 6 GHz
region. When the dust settled two things had
happened. The FCC has ruled that future CATV
microwave was going to have to be in many
cases shifted up into the then-new 12 GHz
(CARS band) region. The practical effect of this
change gladdened the heart of most over-the-air
broadcasters; CATV microwave growth was
severely stunted. So there went the volume that
had attracted the Collins/Raytheon/Motorola
crowd. And with the volume disappearing...
interest in CATV went by the wayside as well.

With the sharp cut back in CATV 6 GHZ
growth, and the newness of the 12 GHz band a
new generation of CATV microwave developed.
Out of the competitive juices came a couple of
new formats for CARS band, and one of those
(Hughes’ AML approach) eventually became the
dominant product. The AML approach was
perhaps one of the last really innovative product
designs for CATV, coming as it did at the end of
the golden era for CATV R and D. The CARS band
equipment development, and more especially
the AML gear, came during a period of history
when another major innovation was gaining a
toehold in electronics. That was (and remains)
the revolutionary switch to totally solid state
microwave equipment. Had AML gotten started
even a few years prior, when klystrons were still
the standard approach to getting RF power
output at microwave frequencies, the story may
well have been markedly different. But AML
came along just as solid state microwave
transition began, and so it hit the ground running
as not only new but with solid state reliability
going for it. The volume was sufficient to sustain
the necessary R and D at Hughes to bring out
such an innovative product; provided the pie
didn’t get split up too many times. As the AML
trade press advertisements reported for many
years, AML had all but 100 percent of the market.
It was a strong hold for one company, and while
others have chipped away at gaining a toehold in
the CARS band marketplace, the relatively small
market to begin with plus the head start gained
by AML’s approach never really provided
sufficient volume “potential” for anyone else to
sit down and invest the necessary R and D bucks
to give AML a race for their money. Again, there
needed to be volume to get the R and D work

done, and with AML’s headstart and basically
state of the art package anyhow, the opportunity
for competition-serious competition just was
not there.

But other areas of solid state upper-band(s)-
microwave were not sitting still through all of
this. The 8/9/10 GHz range was experiencing an
explosive growth at government and private
levels and many non-CATV-acquainted manu-
facturers were busy developing microwave
products for the non-CATV marketplaces. Some
of these markets were very large. Police radar,
operating in the 10 GHz range, was one of those
markets. The -little 10-50 milliwatt output
transmitters and their companion receivers were
reaching a highly sophisticated state of the art.
Little known to CATV solid state microwave
components with strange sounding names like
IMPATT diodes and TRAPATT diodes and GUNN
diodes were being developed in laboratories at
RCA and IBM and elsewhere. Lots of R and D
bucks were going into these new approaches to
generating transmitter power and receiver
sensitivity at the 8 GHz and up ranges. And the
markets, both domestic and foreign, were
sufficiently large to sustain the R and D costs. A
dollar volume revolution of sorts was under way
in the microwave region. Each new development
that brought hardware costs down resulted in
new applications for the equipment. This
increased the volume and the circle for yet new R
and D funds was complete.

“BROWN’S MINI-MIZER ELIMINATED
POWER SURGE OUTAGES. . ."”

“TV  Signal Service first installed the Brown
Mini-Mizer in March 1974 at all plant power supply
locations where line surges and lightning surges
caused unexpected service outages. The Mini-Mizer
has cured out outage problems; we no longer reset
breakers and change fuses during storms. We
recommend the Mini-Mizer. . ."”

T. C. Masters
TV Signal Service
Mena, Arkansas

Are you still experiencing plant or headend outages because of uncontrolled power
line surges or lightning strikes? For hundreds of CATV systems, this is a problem of
the past. There is a full line of Brown Electronics Mini-Mizers (patented circuit)
available for all plant and headend application. Call or write for complete

information.
BROWN ELECTRONICS
Artemus Road Barbourvilie, Kentucky 40906

(606) 546-5231
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An inkling that perhaps a new pricing era was
approaching for 10-12 GHz microwave equip-
ment first became apparent in February when
Microwave Associates (Burlington, Mass-
achusetts) announced in a handful of amateur
radio publications that they were offering a 20
milliwatt GUNN oscillator transceiver (i.e. a 20
milliwatt output RF transmitter with a 12 dB
noise figure receiver built around a Schottky
type mixer diode) in the (amateur) 10 GHz band
for (are you ready for this) $108.00. The package
was considerably sweetened by the Microwave
Associates offer to include a 17 dB gain “horn”
type antenna for the same price. In fact, the
“ham” could buy a pair of the transceivers ready
to put on the air and communicate in the 10 GHz
band for $185.00, including the horn antennas.

Now Microwave Assoicates is what you would
call a large international company. The number
of 10 GHz transceiver units they might possibly

MICROPLEXER

12XC [

sell in the limited ““ham radio” market could not
possibly amount to sufficient volume to offset
even the supplier’s one day postage bill in a full
year. The “ham transceivers” were obviously
being offered primarily because one or more of
the Microwave Associate hierarchy were
themselves hams, the company had the product
in production anyhow for other markets, and the
“other” market where the small units were being
sold was sufficiently large to have already
brought the price down to the rather astounding
$100.00 per transceiver range.

So it was with no more than moderate surprise
that in Chicago in April at the annual trade show
the Microwave Associates display booth proudly
announced the “October 1977 availability” of a
complete 12 GHz CARS band single channel, FM
(frequency modulated) microwave hop for
$2400.00; less the receive and transmit antennas.

“We are sincerely worried or concerned with
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o
)

6 FOOT DISH

DIAGRAM ONE

MICROWAVE ASSOCIATES LOW COST GEAR

The Microwave Associates MA-12XC CARS band
transmitter is a “‘Microplexer’” 12 GHz range transmitter
suitable for single channel or multi-channel microwave
applications. The unit is:a 12 GHz GUNN diode package
operating directly at the 12 GHz frequency chosen. The
unit is AFC controlled {hrough a mixer cavity where a
small amount of the 12 GHz output signal is coupled into
a comparison-mode with a internal crystal controlled
oscillator source. The frequency difference between the
reference signal and the. GUNN diode oscillator signal is
divided in a digital network and compared directly to the
crystal reference oscillator. The ‘“‘error’” signal is
integrated and fed back to the microwave (GUNN) diode
as a control voltage. This ‘“locks” the microwave
frequency signal to the crystal oscillator source; i.e.
AFC.

The video baseband signal is processed with a pre-
emphasis network and applied directly to the (GUNN)
diode. This results in frequency modulation of the
(GUNN) diode oscillator. .

The MA-12XC operates directly from 115 VAC, is
housed in a small container (approximately 6 inches by 6
inches by 9 inches). The housing mounts either indoors
or at the base of the tower/mast inside of a metal
weatherproof container. Each of the MA-12XC
“transmitters” comes with suitable transmission line
“plumbing” equipment to allow it to either directly feed
the waveguide to the antenna or be coupled into a

“microplexer” (coupler) network plugging into other
channel-packages also connected to the same antenna.
Up to 20 channels can be transmitted through a common
transmit antenna.

Output power is in the 20 milliwatt range (12.7 to 12.95
GHz). FM deviation is +/- 4 MHz for 1 volt video peak to
peak input.

The receiver package is a similar package utilizing a
Schottky mixer diode. As shown in diagram 2, multiple
channels are fed by a single receive antenna.

Microwave Associates suggests ranges of 5-10 miles
utilizing 4 foot transmit parabolas and 6 foot receive
parabolas for multiple-channel installations.
Communications is limited to line-of-sight paths, with
spread (or free space) losses being the primary
contributor to path attenuation. At distances of 5 miles
the computations indicate fade margins of 35.6 dB with
the 4/6 foot antenna installations. At a distance of 10
miles, utilizing 8 foot antennas on both ends of the
circuit, computations indicate fade margins of 38.2 dB.
Paths as long as 20 miles would seem within reason; a
subject CATJ will explore in greater depth as the subject
matter “matures”.

The manufacturer is Microwave Associates (Inc.), 63
Third Avenue, Burlington, Massachusetts (01803);
telephone (617) 272-3100. Pricing on the MA-12XC-T
transmitter is approximately $1,400 per channel while
pricing on the model MA-12-XC-RA receiver is $1,000 per
channel.




this product” explained an engineer for
Microwave Associates. “We are not exactly sure
what it is we may have created”. The engineer
was speaking perhaps out of turn, but he was
reflecting on the question ‘Is this not a major
price breakthrough in microwave packaging, not
merely for CATV, but for a wide number of
applications?’

Before you run off looking for a friendly ham
radio operator to order up the Microwave
Associates $108.00 transceiver package as a
cheap and dirty means of getting some signal to
squirt across the river or down the road, it should
be made painfully clear by CATJ that while the
pricing of the amateur transceiver package is
“dirt cheap” there are several sound reasons
why this is not something you can adapt to CATV
operation. First of all, any microwave equipment
put into service by a CATV system must by
necessity have an FCC license. The FCC license
will only be granted if the equipment which you
intend to utilize (and you indicate what type of
equipment you intend to use on your microwave
or CARS band application) has been type
accepted for CARS band use. The Microwave
Associates gear that is offered to the hams at the
ridiculous $100 price is not type accepted for
anything. (It does not have to be for amateur use;
but for commercial use it must be type
accepted.) And then there is the matter of
frequency. The 10 GHz amateur band is not the
12 GHz CARS band. True...the GUNN diode
package might be re-mounted into a suitable 12
GHz package and made to function in the 12 GHz
band. If you are an engineer and know what it is
you are doing. And then you proceeded to get
type acceptance for your ‘““one of a kind”
adaptation.

TUNING
SCREW

OUTPUT
; CONNECTOR

COUPLING /
LOOP

N

GUNN

Simple Gunn-diode oscillator uses a half-wavelength coaxial cavity.
Impedance matching is provided by the output coupling loop. This type of circuit
can be tuned over an octave or more, but difficulties with oscillation at
harmonic frequencies are common, and the coaxial cavity is more sensitive to
temperature changes and load mismatches than waveguide resonators.

DIAGRAM THREE

Then there is the matter of modulating and
demodulating the unit. The 10 GHz amateur unit
lacks several refinements which the CATV
operator would insist upon. The 10 GHz amateur
package lacks a modulator, and the suggested
packaging for amateur useage (see HAM RADIO
magazine, pages 10-22, April 1977) involves
utilizing a 30 MHz i.f. “offset” or adapting an FM
broadcast band receiver as an i.f. strip that
includes the demodulator function for the
receive side of the ledger. As outlined separately

TYPICAL 6 CHANNEL SYSTEM
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o
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here, the Microwave Associates MA-12XC CARS
band transmitter ($1400 per channel) and the MA-
12XC-RA receiver ($1000 per channel) has a video
(audio) input and output approach. Simply plug in
your video source and your audio source at the
transmitter end, and take off video and audio at
the output.

Microwave Associates has done their
homework on this package. The set up
demonstrated (passively, but lashed together) at
Chicago was a several channel package and the
preliminary data sheet shows six or more
channels (12 is practical) “microplexed” into a
single transmit antenna and divided out from a
single receive antenna.

For the record, “MA” is expecting to be
making delivery on the new ‘“‘low cost” package
by October of this fall. Ahead of the firm before
sales and deliveries can begin is the often time
consuming FCC type acceptance program.

(Editor’s Note: A series of in-depth articles is
currently in preparation by the CATJ staff
covering the newest approach to low cost
microwave service. The first segment, to appear
in the June CATJ, will deal with the theory of
operation of GUNN diode microwave oscillators.
A subsequent report will detail the design of the
Microwave Associates package. It is likely that
the package will be shown and perhaps
demonstrated at CCOS-77 [see separate report
this issue] this summer.)
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ComSonics

FIELD ENGINEERS CAN SOLVE THEM ALL !!

CALL NOW FOR DETAILS

CALL COLLECT 703-434-5965

COMSON/CS’\ P O. Box 1106 Harrisonburg, Va. 22801

I-F OUTRUT

TD BIAS
SUPPLY

RF CHOKE

TUNING

Simple waveguide resonator for Gunn-diode oscillators. In this circuit the
microwave energy from the Gunn diode is coupled into the cavity with a post
mounted between the narrow dimension of the waveguide. The size of the
opening (iris) is optimized for maximum power output and isolation from
impedance mismatches. The rf choke requires careful design for minimum rf

loss.
DIAGRAM FOUR

VARACTOR BIAS

ITE CIRCULATOR

GUNN OSCILLATOR

Cutaway view of the 10-GHz Microwave Associates Gunnplexer. The post-
coupled Gunn diode is tuned to the desired frequency with the dielectric
tuning screw, and the rf energy is coupled out through an iris. The ferrite
circulator couples a small amount of energy into the Schottky mixer diode and
isolates the transmit and receive functions. Mixer injection can be adjusted with
the small screw mounted in front of the circulator. A horn antenna provides 17

dB gain.
DIAGRAM FIVE

GUNNPLEXER 1 GUNNPLEXER 2

f = 10230 MHz

f) = 10200 MHz

I | [ I
MODULATOR | 30 MHz 308z | MODULATOR
RECEIVER RECEIVER
[ J

Gunnplexer operation. Since the same oscillator is used as both a transmitter
and local oscillator for the mixer, the i-f at each end of the link must be at the
same frequency, and the frequencies of the Gunn oscillators must be separated
by the i-f. In the example shown here the Gunnplexer at one end of the link is
tuned to 10200 MHz-30-MHz i-f receivers are used so the Gunnplexer at the
other end must be tuned 30 MHz higher or lower (10230 or 10170 MHz).

DIAGRAM SIX

GUNN SUPPLY




Little things, such as an explosion in the size
of the police radar marketplace or an explosion
in the growth of airborne missile-age electronics
systems, can then create fall-out explosive
growth for other little-connected industries.
Such as CATV. And sometimes, such as now, the
timing is perfect.

Recall that the AML CARS band approach,
which to date has opened up CATV for more than
100 communities across the nation, came on the
scene at a time when normal CATV microwave
was at a virtual standstill; thanks to an FCC
freeze. And for AML, the timing was near-perfect
simply because the microwave industry just
happened to be going through a transitionary
stage from klystrons to solid state equipment.
The combination of an FCC freeze/opening of a
new band, plus, the switch over to solid state put
AML ahead of the pack. Now along comes a truly
low cost approach to modest distance CATV
microwave (say in the 5-15 mile region in most
areas) at a time when (1) the FCC has dropped
the restrictions on prohibitive regulations for
CATV systems of under 500 subscribers (and
further promises to make that number 1,000

IN THE JUNE CATJ. ..

subscribers before the summer is over), and, (2)
when CATV small earth terminals are just getting
up a head of steam thanks to another FCC action
this past December. When you couple the
relatively free-market place for small CATV
systems with the low(er) cost availability of
satellite terminals. . .and mix into this blend the
new availability of microwave hops for $2400 per
channel, you undoubtedly have the makings of a
whole new explosion in CATV construction
activity.

“l have six small communities around my 700
subscriber system. They are all within 10 miles of
me. The largest has 210 potential homes while
the smallest has 80 homes. If | could beam
channel 17, HBO plus one or two distant signals
via this low cost microwave into these
communities with the Microwave Associate’s
package, plus add in the locally received
channels on a short 100 foot tower at each of the
smaller communities, | could easily build the
complex into 1400 or so subscribers” noted a
very much impressed CATV operator from the
northeast at the Microwave Associates booth in
Chicago. “Where do | sign the order form?”

Coming in the June CATJ are a pair of additional CARS
band microwave features; one detailing the theory of

Also coming in June is Part Il of Steve Richey’s ‘“Mini-
Freq” (300 MHz) counter, a thorough review of the new
Gunnplexer operation and the second illustrating a clever Sadelco Digital Signal Level Meter, and some exploration of
microwave technique for switching in backup video signals. the new breed of CATV headend heterodyne processor.

THE PRICE ISRIGHT

Mid State’s LM-13 Signal Level Meter brings you the
features of a mid-price instrument at installers
equipment prices.

e Accurate

® Flexible

SPECIFICATIONS
Frequency Range Channels 2-13 standard
Measurement Range -30 dBmV to +30 dBmV
Level Accuracy +1dB
Temperature Accuracy +1.5 dB from 0 to 120°F.
Power Requirements 10 AA cell batteries

Size 3"H x 7-1/2"W x 7-11/32"D
Weight 4 pounds
Price $225
OPTIONS
13th Channel $30
Rechargeable Batteries $27
Charger Adapter $15

Channel Modifications

e Easy to Use

Consult Factory

® Rugged

Mo
STATE

GDMMUNICAT!DNS. INC.

174 S.FIRST AVE.
BEECH GROVE, IN. 46107
317-787-9426
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ABLE TV IN AIJSIRALIA
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ss| ‘holdings in a simple en-
wronmeht ﬂé.(a;pply and demand, unfettered and
unshackled by the make- work policies of
bureaucracy.

Australia. Is it such a place? What about the
CATV industry there? Is the “climate” conducive
to the development of such an industry?

There are comparisons that could be made.
The country is almost exactly the same land area
as the contiguous 48 states. The population is
around 60% of the Canadian population (Canada
is about 25% physically larger than Australia),
and, like the Canadian population, largely ‘“con-
centrated” along certain geographic areas (the
coast lines on the east, southeast and far west
have the most predominent concentrations). The
economy, on a comparitive scale of the U.S. and
Canada, is relatively similar; but not as advan-
ced.

Television. Australia has television; it has had
18 it since 1956. Australia has just under 4,000,000

CATJ
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. n-area’ first with ations owned |/
and ope ie “by the\ Australind|Broadcasting **
Commission (ABG for short, b ot related);
Canada has maintained a simita hcy wg}h’thelr
Canadian Broadcas\(mg ‘Corporati on.” “Both the
ABC and the CBC are owned and Operated by an
arm of their respective federal governments, and
are largely (but not exclusively) supported by an-
nual receiver taxes levied on the receivers in use.

Australia has non-government stations as
well; although not all areas of the country served
by the ABC are within reception range of the ““in-
dependent” stations. Independent refers to their
ownership, not their programming status; a
sizeable group of the “indies” have banned
together to form the Federation of Australian
Commercial Television Stations. In the United
States we might call such a group (FACTS for
short) a ‘network’.

The general concept in Australia is to (1) allow
the ABC to put a station on the air, (2) then allow
(if the market warrants such an investment) a
‘commercial’ or independent station to build a
station in the same ‘market’ area. Then if the
market is really sizeable, a second or even third
‘independent’ station is allowed. There are 85
‘market regions’ with stations licensed; but only
31 of these have two or more stations (meaning




one ABC plus at least one ‘commercial’ or indie)
on the air. This includes the low power stations
on both counts. And only a handful of the larger
cities have the full compliment of four stations
(one ABC plus three indies); and they are
Adelaide, Brisbane, Melbourne, and Sydney. Per-
th, on the far west coast has three stations
operating.

Seemingly, if there are three indies in the big
cities and 58 ‘market regions’ with but a single
(ABC/non-commercial) station, there are at least
58 areas or market regions where a multiple-
channel type of service (such as CATV) might go
over very well.

Which brings us to the Australian view of
economics.

The ABC stations are ‘non-commercial’ and
are, as you will recall, largely if not totally sup-
ported out of ‘receiver taxes’. The national
treasury receives funds from all of the usual
sources, plus from receiver owners in the form of
areceiver tax.

A recent report issued by the National Com-
munications Planning Branch of the Australian
Telecommunications Commission notes:

“The development of broadcast television in

Australia has aimed at providing most people

with access to at least one (television) chan-

nel, (normally) a national (ABC) station in areas
of lower population. The actual number of
channels available at any one place is a reflec-

tion of the population of the viewing area; i.e.

the size of the market for advertised goods and

an equitable allocation of public television
funds.”

The “size of the market” point is not unlike the
arguments advanced in the United States in the
late 60’s and early 70’s; before it became so
crystal clear that the U.S. (commercial) television
stations were hardly suffering with their bank
balances. The ‘“‘equitable allocation of. . .public
funds” simply means that the national or ABC
services goes into an area first because the area
is (totally) unserved and secondly after deter-
mining that there are sufficient unserved homes
to warrant the expense of a new ABC telecasting
installation.

If the commercial stations in North America
are not suffering financially, there is excellent
testimony that the same may not be universially
true in Australia. The first-operating “indies”
quickly formed their “federation”, or network,
and where the government allowed only a single
second (or first commercial) station into an area,
almost without fail these “first-on-the-air’”
stations joined up with the “federation”. With 31
markets with at least one indie or commercial
station operating, this produced the first
Australian ‘network’. When the third station (or
second ‘indie’) came on the air in Adelaide,
Brisbane, Melbourne, Perth and Sydney they did
what non-affiliated stations all over the world do;
they looked for programming, and then had a ‘go’
at forming a second commercial network. Only

five stations do not a network make, and it has
had its financial difficulties, even if the five
stations do serve a sizeable (estimated 70%) of
the television homes in the country. The ‘failure’
or financial difficulties of this five station net-
work received lots of ‘press’ in Australia, and
that served to create an atmosphere that has
worked against the development of cable ser-
vices in the country. The government is even
more keen on protecting the economic viability
of its licensees than our own FCC, and as long as
these five stations could not make a solid-gold
go of operating as a network, any proposal to ex-
pand the television viewing choice to the
remaining 80 ‘market regions’ went noplace fast.
In those four cities with a third ‘indie’ (or fourth
station) the economics of operating without
readily available programming has made it tough
on the entrepreneurs of the most recent ‘com-
mercial’ outlets.

The same national government report notes
“Australia is presently unable to support ad-
ditional programming via the existing commer-
cial process.” There has also been widespread
news media publicity regarding the “cutback” in
Australian made and produced television
programming. The cost of producing programs
for the relatively small marketplace has become
excessive; and more and more of the Australian
broadcasting day has been sliding away to im-
ported programs produced in other countries.
This has fueled the fires of nationalism creating
considerable public outcry that Australian
television was becoming less and less
Australian in flavor and more and more
American, or Canadian, or English or whatever.

All of this has worked against the creation of
additional programming channels and to the
Australians that is what cable television is all
about. The Australians have also had at least one
other major problem with cable television as a
concept. And that is ‘privacy’.

Itis difficult to decipher just exactly where the
story began, or what it might take to dig out the
roots. But it persists and it has played a major
role in the stunted growth of the development of
CATV in the island continent. In a nutshell, the
Australians have a paranoia against ‘big
brotherism’ and they value their own in-
dividuality and privacy very highly. The broad-
band cable concept is a threat to that which they
hold near and dear; or at least that is the general
feeling in high government circles. And those
fears are fed on a regular basis by ‘feature repor-
ts’ appearing in generally distributed Australian
news papers.

For example, in an official government report
issued in December of 1975, in which a very high
level government commission attempted to
carefully plan the development of the whole of
the telecommunications world for the nation
through the year 2000, this appears:

“There are strong fears in the community that

combination of advanced telecommunication
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services and increasing centralisation (of
government) could lead to a situation where
Orwell’s ‘1984’ is not merely a literary concept
but a reality. Unlimited access to data banks,
relentless capacities for behavioural control,
and actuarial prediction of group behavior
would amount to a form of tyranny which
would put to shame Hitler, Big Brother, or any
gaggle of South American Colonels”.

Such a statement (re-enforced by several chap-
ters on the same fearful topic, complete with the
artwork shown here) would find little acceptance
and even less respect in all but the most far-out
counter-cultures in the United States. But in
Australia, it appears in the official government
planning report for all of the telecommunication
industries for the balance of this century.

Picking up upon this particular Orwellian
theme, in a separate segment of the same of-
ficial planning report, dealing with the potential
for cable services in the nation, there appears
the statement:

“There are fears that, because of the bothway
transmission capability, cable television could
endanger privacy to an extent that it is seen to
have the potential of a powerful surveillance
and control system such as described in some
modern literature”.

Getting the cable message across in Australia
would appear to present a formidable task;
requiring considerable organization, a pretty hef-
ty amount of funding and the patience and time
that would be required to change not only the
mis-conceptions of what the ‘dastardly piece of
coaxial cable’ was utilized for, but why it could
be a useful assistant to the present limited-
vision television climate in the nation.

Yet There Is Cable. . .

There is a cable ‘industry’ in Australia. It is very
(very) small, and it operates under handicaps
which even the U.S. federal government plus the
state agencies which now regulate cable in
some states plus the local municipalities where
we now operate have not collectively put into ef-
fect.

There are currently eight cable systems in
Australia, serving 650 subscribers. The growth of
these systems is carefully monitored and at the
present time no additional systems are under
construction; pending a formal review of the
government’s cable television ‘policies’. The
smallest CATV system has 9 subscribers while
the largest has 269 subscribers. Several have
been installed, after immeasurable red tape, by
community developers who found their homes
on the wrong side of a hill or mountain; a couple
have been apparently installed following North
American entrepreneurial approaches (they have
the trade name ‘Cablevision’ or ‘Community TV
System’).

Cable in Australia is regulated under the
provisions of a 1942 federal statute, amended as
recently as 1975. Among other things, it con-
siders cable television cables in the same breath




as it deals with ‘telegraph lines’. Section 130A,
for example, allows:

“The Minister may, on the recommendation of

the Tribunal (equivalent of FCC) grant a permit

to a person to use a telegraph line for the pur-
pose of transmitting television programs from

a receiving aerial maintained and used by that

person solely for the reception of television

programs to television receivers situated in an
area specified in the permit.”

In effect, you go to the Australian version of
the FCC to construct a community antenna or
cable system. And any system that receives
money for the use of a community antenna is
considered a regulated system; even if it has but
one ‘subscriber’.

Then the federal statute places some limits on
where the ‘specified area’ must be located if it is
to be considered for a ‘permit’. For example:

1) The cable area served must be within the
‘normal range’ of a television station and
the area served must be lacking in adequate
reception from that station or stations;

2) The cable service must demonstrate, going
in, that it will provide ‘satisfactory recep-
tion’.

Or, if the cable area to be served is outside of
the ‘normal range’ of one (or more) televison
stations (i.e. a fringe area where normal recep-
tion is not obtained), then a permit might be con-
sidered if:

3) The cable service can demonstrate it will

provide satisfactory service, and,

4) If the Tribunal determines that television
service in the new region ‘is desireable’.

And, if there is ‘satisfactory’ service already
existing in an area, the Tribunal will also look at
an application for a permit if:

5) Itis determined that the station(s) being re-
ceived in the area do not ‘adequately serve
the interests of the area’, and that via cable
programs of greater interest (and service) to
the cabled area might correct the situation.

There is one more area where the Tribunal is
authorized to accept permits. If the home-region
to be served by cable has some form of local
zoning wherein outside receiving antennas are
not permitted, but the lack of an outside
receiving antenna makes television reception
impractical or impossible, then the Tribunal will
entertain an application for cable service. This
applies only if the home-area is within a zone or
normal service contour of a television station,
and the station(s) to be provided via the
proposed cable service are limited to the chan-
nels that would be receiveable if adequate out-
door antennas were permitted.

To date, of the eight systems operating, all
have been authorized either because of the
zoning against outside antennas, or because of
irregular terrain in the area blocking direct ‘nor-
mal zone’ reception.

Such permits are granted for five year terms,
and ‘custom terms’ are often included on the
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“Community aerial systems are restricted to difficult recep-
tion areas within the area served by the station.”

permit. Transfer of a permit from one in-
dividual/company to another is not possible
without official government approval. Fees are
charged for the granting of a permit. There are
specific limitations on the type of material that
can be carried by a cable service; systems are
not allowed to originate or create any program-
ming of their own, including a limitation of
automated channels such as weather and news.
Cable systems must have the written per-
mission of the broadcasting stations carried, but
local permits are not required. All of the
regulation is through the federal government.

Resistance To Change. . .

New telecommunication services do not come
easily in Australia. For example, the FM radio in-
dustry we know in North America is for all prac-
tical purposes non-existent in Australia. A han-
dful of experimental VHF (FM) stations have
been authorized from time to time to explore the
‘wonders’ of stereo and sub-carrier operation,
but there has been a general reluctance of the
government to authorize widespread regular
operation of a new aural transmission service.

The same problem has hampered color
television. The prestigious report compiled by the
government (entitled ‘TELECOM 2000’) makes
the observation that “There are perhaps 40,000
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“The position is complicated when some areas have
adequate reception from UHF translator stations, resulting in
redundant applications. . .”

homes in areas currently receiving poor or no
reception, within the normal service contours of
existing stations”. Then the same report goes on
to note that the number of homes so-located,
within service contours but not enjoying
adequate reception, may turn out to be far
greater than the 40,000 estimated at this time,
“with the advent of colour television in
Australia”. The tube is still largely black and
white down under, and as the cable industry in
North America is well aware, the viewer toleran-
ce for picture impairment is far greater with
black and white than it is with colo(u)r.

The ‘TELECOM 2000’ report spends very little
time worrying about the improvement of existing
(or missing) over-the-air services, and far more
time worrying about what “CTV” (their acronym
of cable television) might become if it is allowed
to develop along normal market supply and
demand paths. There is the frequent reference to
hypothetical situations that ‘might’ develop if
“CTV” was allowed to grow. For example the
report notes “. . .the small Australian market for
goods and services generates severely limited
advertising revenues to finance commercial
television. It is assumed by the present
regulators that these funds must not be spread
too thinly in supporting programming, else the

quality of Australian broadcast television will be
much lower than acceptable. Existing broad-
casters could claim the CTV provided unfair
competition and by attracting viewers from their
regular broadcasts, would syphon off advertising
revenue. The broadcasters would then be forced
to lower the quality of the programs they could
provide. ..” And, a recently settled U.S. problem
is addressed with “...the broadcasters could
claim copyright to their programmes and refuse
permission for redistribution over CTV.
Copyright. . .is a subject that will require con-
siderable study. . .”

Still, inspite of the hypothetical ‘boogy men’
set out in the learned government studies, there
is pressure for improved services. Apparently the
pittance operation of the existing 8 systems has
received some coverage and there is pressure on
the government to authorize more of the same
basically ‘master antenna systems’ in areas
within the normal ‘service areas’ of existing
stations. Several dozen such systems are
proposed in the Sydney area. The granting of
new or additional permits, above the eight now
operating, has been frozen for several years
while the whole of Australia awaited the
prestigious ‘TELECOM 2000’ report and recom-
mendation. As noted here, the report did nothing
to further the immediate prospects of a growing
CATV industry in Australia; it raised so many
hypothetical questions (including who should
own the cable plant; this one was left hanging
with the recommendation that the government
should probably own the facilities) that given ten
or twenty years some of the questions might be
answered. Under pressure from residents who
are receiving poor quality off-air reception, the
Minister of the Tribunal has requested per-
mission to grant several such additional permits
“in relatively restricted pockets of poor recep-
tion, pending resolution of policy guidelines by
the government on cable television generally”.
Whether the Minister receives such permission
in the current year is one of those ‘flip a coin’
situations. The most recent annual report of the
Australian Government’s telecommunications
department notes *...the position is com-
plicated somewhat by the possibility that some
areas may be provided with adequate reception
from UHF translator stations, with the result that
some applications will become redundant”.

The Australians are just now discovering the
‘wonders’ of UHF translators, and at least some
Australian observers feel that the government
would rather do almost anything except
authorize additional “CTV” systems; including
opening up a whole new band of television
frequencies (UHF is not in use there for
television) and forcing the residents in the areas
to be served to acquire on their own UHF
receiving antennas and converters.

The Australian Situation. . .
Australia is a study in paradoxes. The country

experienced an immigration boom in the 50’s i

i
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and 60’s; a boom that has slowed to a trickle in
more recent years. The boom was helped along
for many years by an official government
program that provided considerable financial
assistance to ‘landed emigrants’ who brought to
Australia much needed professional skills.

The country is virtually the same land area size
as the United States, but it has less population
than our California. Huge segments of the coun-
try are not capable of supporting concentrated
life; other areas, along the east coast in par-
ticular, offer some of the best climatic living
conditions in the world.

The ‘TELECOM 2000’ blueprint for the further
development of communications in Australia
alternately paints all of the Orwellian theories of
‘dangers’ of a ‘broadband, two-way, inter-active’
communications system; and then suggests:

“The ability of the average household to pay

for services is, of course, an important factor.

Average incomes (in 1974-75) currently are in

the region of $8,000 per employed person

(male and female, averaged) per year—(sug-

gesting) a descretionary element of sufficient

size to permit many households to subscribe
to some form of telecommunications service
additional to the telephone. . .”.

And then it makes the point that 60% of all
Australian households have a telephone. The
percentage that already have television is
beyond 90%.

The country has no fewer than 40,000 homes
currently within range of ‘normal’ service con-

tours which the government admits do not
receive adequate television reception. But rather
than acting to allow relatively simplistic ‘master
antenna’ or ‘community aerial’ systems to con-
struct in those areas, the government has endor-
sed a policy of ‘further study’ under the guise of
the ‘TELECOM 2000’ investigation. The gover-
nment acts with great caution, afraid to create
any system that will prove difficult to ‘dig out’ at
a later date, if and when a master plan for
telecommunications development is finally set-
tled upon. The ‘TELECOM 2000’ report raises so
many serious ‘potential problems’ and
‘questions’ concerning the type of ‘broadband
communications facility’ that ‘should be allowed
to develop’ that even given the resources of a
much larger nation, and a much more experien-
ced communications bureaucracy, one would
expect no fewer than five or ten years of ad-
ditional study just to answer the questions
posed.

It is easy to criticize, from afar, the Australian
reluctance to allow cable or master antenna into
the marketplace. It is a temptation that should be
resisted. The bottom line is sufficient; for now at
least cable is not going anyplace ‘down under’
and it appears likely that short of a major change
in official government thinking, it is not likely to
do so in the immediate or near term future.

And that is sad. For all of the elements are on
hand. All that is missing is the opportunity for
the supply to catch up with the demand.

First In Reliability

Impressive quality. . .surprisingly low
price. Just $2695 for the most reliable
unit available (at any price!).

We have been in the cable television business for
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systems for the past 16 years. We know what you
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DO IT YOURSELF AND SAVE $$

Microwave Path Alignment—
Part 1l

Microwave path engineering
includes a number of steps
that must be taken to arrive at
the desired final result. The
dollar conscious cable op-
erator who is willing to expend
his own energy can, with
proper guidance, undertake
certain of these efforts himself
and achieve significant mon-
itary savings. One of these
efforts is the “field survey”. A
field survey is just what it
sounds like; an outdoor
exercise to verify paper path
engineering.

Equipment manufacturers
are generally willing to supply
a significant amount of the
path engineering at no cost
(except for the purchase of
their radio equipment). But
they will not and should not be
expected to complete a field
survey. Although a field survey
can be contracted to a
qualified microwave engine-
ering company, it is costly,
averaging some $1500 for a
simple relatively flat terrain
path.

Before spending that kind of
money for a mere paper report,
the prospective microwave
user might ask if the field
survey is really necessary. The
answer to that question is that
a field survey is an insurance
policy. It insures that the

by

John Schuble/William Ellis
Telesis Corporation
Evansville, Indiana

47714

topographic maps were correct
and that no new path blocking
structures have been con-
structed since the topo maps
were last up dated, (sometimes
many years ago).

What is risk-to-premium-
ratio of the field survey
“insurance”? That figure may
be determined by considering
the implications of a blocked
path. If the transmit or receive
tower cannot be increased in
height to clear the obstruction,
a new transmit site would
probably be needed. A new site
would involve:

1. New path engineering.

2. New FAA clearances.

3. New zoning variance.

4. New FCC construction

permits.

5. Removal and replacement

of tower and buildings.

6. Restoration of original

tower site.

Faced with these pos-
sibilites, the field survey
“insurance premium’” looks
very inexpensive. But in this
case there is a way to have the
“insurance’ at a very very
small premium. That is by
conducting your own field
survey. Impossible? No! It's a
matter of following some
straightforward rules and
interpreting the results.

How to Proceed.

First of all obtain topo-
graphic maps of the entire
path. Maps and indexes can be
procured from the “USGS” at
the addresses given, and used
by any individual to report the
necessary data.

For maps East of the

TOOLS OF THE TASK-topographical maps arranged to show complete path,
100 foot tape measure, straight edge, inclinometer and compass.




Mississippi
Eastern Region Map
Distribution
U.S. Geological Survey

1200 South Eads Street
Arlington, VA 22202

For maps West of the
Mississippi
Branch of Distribution
Central Region
U.S. Geological Survey
Federal Center, Building 41
Denver, CO 80225

The “Surveyor” uses trans-
parent tape to connect the
necessary maps together.
The transmit and receive sites
are then marked on the maps,
and a straight line is drawn
connecting the two sites. The
surveyor can then use the
maps to physically locate
himself at all points along the
path to investigate possible
obstructions or other pro-
blems, and to verify the
information shown on the
preliminary terrain profile
(usually supplied by the radio
manufacturer). Information
which can be derived from the
maps includes site co-ordi-
nates, range, township and
section (for legal description of
land), terrain elevations at time
map was published, locations
of bodies of water (potential
reflective surface), locations of
airports, schools, churches
and other landmarks, locations
of surveying benchmarks,
marshland areas, locations of
railroads, highways, bridges,
cemetaries, telephone and
power line towers, radio
towers, buried pipelines, as
well as many other items of
possible interest. Additional
information concerning maps
and the symbols used is
received with each group of
maps from the USGS, which is
color coded. (Blue for water,
pink for urban areas, etc.)

A. Equipment Needed.
In addition to topo maps
and a suitable vehicle, the
surveyor will require a
good set of binoculars, a
pocket compass, 100’ meas-
uring tape, and an inclino-

meter (see diagram 1). The
inclinometer is used pri-
marily to measure the
heights of objects from the
ground and can be pur-
chased for a few dollars.

The user points the inclino-
meter into the air at 45° and
toward the top of the object to
be measured (See diagram 2). If
it points above the object, the
user moves closer. If it points
below the object, the user
moves farther away. When
the inclinometer’s air bubble

in the level is centered, and
when at the same time the
inclinometer is aimed at the
top of the object to be
measured, the user has
created a right triangle, and
he knows that the distance
from the inclinometer to the
bottom of the object is equal
to the height of the object. A
tape measure is then used to
measure the height of the
object by measuring the
distance on the ground from
the inclinometer to the

INCLINOMETER

OBJECTIVE LENS
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POINTER (ADJUST FOR 45°)
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DIAGRAM 1

MEASURING THE HEIGHT OF AN
OBJECT WITH AN INCLINOMETER

A=B when angle X is 45° Therefore total height of
tree is B+C (distance from ground to observer's eye
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bottom of the object. (NOTE:
The height of the user must
be added to the height of the
object, since the inclinometer
is actually at eye level, rather
than ground level.)

B.

What to check.

In addition to reporting
height and nature of
obstructions in a pro-
posed microwave path,
the surveyor should, as a
minimum, include the
following items:

Are tower sites marked
correctly on the topo
maps? (This data must be
used to eventually verify

that the preliminary profile
was prepared using the
proper site co-ordinates.)

Are there any obstructions
along the path which are
greater in height than the
tree heights drawn on the
preliminary terrain profile?
a. Are there any ob-
structions to the side of
the path within 500°?
(The actual clearance
requirements for the
sides of the path are as
in the path; however,
the 500° number pro-
vides some tolerance
for the map and user. If

TOO BIG TO IGNORE-this large water tank, if on or within 500 horizontal
feet of path profile would be hard to ignore if it fell within mid-path range.

3.

4.

nothing is reported
within 500’, adequate
clearance exists for

CARS band paths of up
to 35 miles. If an object
is reported to be within
500’ of the path, an en-
gineer and professional
surveyor should be
employed to determine
the exact clearance re-
quirement and to make
precise measurements
of the object in ques-
tion.)
If the site has an existing
building, is there room for
the microwave racks,
batteries, chargers, etc?
Report condition and type
of tower(s) if existing, as
well as available vertical
space on the tower for
locating microwave ant-
ennas. Also report other
antennas on the tower
which might block or
impair the signal of a
“periscope’” shot (ref-
lector).
Are there any known high
power radar sites any-
where in the vicinity?
Is there any other micro-
wave operating in the
CARS band of 12.7 to
12.95 GHz? This will often
be either Cable TV micro-
wave or television sta-
tions’ studio to trans-
mitter microwave in the
area. Most sites can be
eliminated as suspected
users of CARS band micro-
wave by checking the
physical size of the
waveguide from outside
the building, making it un-
necessary to contact the
owner and/or gain access
to the building. An alter-
native to physically check-
ing for CARS microwave
is to employ the services
of a company with comp-
uterized records of all
licensed microwave sites.
Are there any flat surfaces
to the side of the path
whose angle would result
in a second signal being
received via a reflection
from this surface? Round
water tower surfaces, un-
less they are unusually
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large, may be ignored. Tall
gas station signs can be
a problem, particularly if
they are continuously
rotating.

Are there suitable roads
existing to the sites,
which will allow access to
the sites during all
seasons and during inc-
lement weather?

Report the distance to the
nearest commercial power
lines.

Does the site present an
obvious zoning difficulty?
For example, is it in an
exclusive residential area,
or an area where in-
dividuals could be expect-
ed to strongly object to
the construction?

If the site is to be used
as a CATV headend pick-
up point, report the
location and power of FM
transmitters, and potential
sources of electrical inter-
ference. If the site is to
be used solely for CARS
band microwave, FM tran-
smitters and other broad-
cast transmitters, as well
as sources of electrical
interference such as com-
mercial power lines, may
be ignored.

Report bodies of water on
or near path.

Report the general cond-
ition of the tower site(s).
For example, is the site
heavily wooded, making
construction difficult and/
or more expensive than
normal?

Does the geology of the
site present an obvious
problem? For example, is
the terrain rocky, requiring
dynamite for anchor holes,
tower base, etc. (This can
present a grounding pro-
blem also, if rods can’t be
driven into the ground.)
Report any other item
specifically requested by
the engineer in charge.
Some additional points of
interest.

It is tempting to bypass
the field survey by “flash-
ing the path”. One end of
the path emits a light
source of considerable

intensity, while an ob-
server at the opposite end
of the path reports that
he can see the light. This
is an inconclusive means
of determining path clear-
ance and should not be
employed, since it makes
no allowance for beam
bending or fresnel zone
clearance requirements.
Flashing the path will
obviously not reveal many
of the potential hazards
listed under “what to
check”.

Trees are to be con-
sidered total obstructions.

The engineer may want to
make an allowance for
future growth of the trees.
Often CARS band micro-
wave reflectors are located
on CATV towers where a
considerable number of TV
and other antennas are
located. The antenna con-
glomerate is not nec-
essarily an obstruction for
a proposed periscope shot.
The authors have trans-
mitted thru antenna groups
which “‘blocked” up to
35% of the reflector sac-
rificing a signal loss of
approximately 4dB with no

USING INCLINOMETER, co-author John Schuble demonstrates the 45 degree
exercise outlined in the text.
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serious degredation in

picture quality.

The field survey is not
difficult. Substantial sums of
money can be saved by
those individuals willing to
spend a short time investigating
what is required to perform a
useable field survey. More often
than not, they will find them-
selves capable of this relatively
simple, but potentially ex-
pensive, aspect of a quality
microwave installation.

CORRECTION

Some people think that KSN
Character Generators are no
longer to be had. Not so!

You can get the character gen-
erators developed by KSN from
the people who make and sell
them now — Beston Electronics
Inc. Also known as BEI.

Same high quality, same great
products — new source. BEI. For
information, call Rod Herring at
(913) 764-1900. or write:

BEx

903 S. Kansas Ave., Olathe, KS 66061

CATJ

CATV EQUIPMENT REPAIRS

* LINE & DISTR. AMPLIFIERS
* FIELD STRENGTH METERS
* HEADEND & CCTV GEAR

* FAST TURNAROUND
* QUALITY WORKMANSHIP
* REASONABLE RATES
All  units checked to meet
manufacturers spec’s.
90 days unconditional warranty from | LAY OUT THE PATH and then using the check list here spot-in any

shipping date. 48 hours burn in obstructions or path irregularities as they are spotted and verified.
period before final test.

ALSO AVAILABLE

* MODIFICATION KITS
* EMERGENCY SERVICE
* CASH DISCOUNTS
* FIELD SERVICE

* FCC COMPLIANCE TESTS o5
There is much more, just call us collect for B’LLBOARD
complete information. A
gAY

VideoTech

Service Inc.
CATY - MATV - CCTV

ASK ABOUT OUR CASH & CARRY PROGRAM

4505-D W. ROSECRANS AVENUE 395 Ironwood Drive % Salt Lake City, Utah 84115

HAWTHORNE, CALIFORNIA 90250 : I P “’°”‘“‘
213-675-3266 - ', ) : 4




A TVRO Spectrum Analyzer?

EXPANDING THE USEFUL RANGE OF A
VSM-2 WITH A PLUG-IN DOWN

Quick Fix To TVRO’s

While the CATJ “crew” was
busy inspecting the Afton,
Oklahoma test installation of
USTC’s first TVRO terminal
(see CATJ for February) and we
watched the mechanical effort
being put forth to zero in the
six meter USTC terminal on
first one bird and then another,
we were struck by the fact that
here were a half dozen people
going to a whale of alot of work
just to make sure the dish was
pointed at the right space in
the sky where maximum re-
ceived signal strength was con-

centrated. We were also
reminded of the CCOS-76 4.5

meter installations and the on-
hand availability of a fine (but
costly) H-P spectrum analyzer
that directly-tuned the 4 GHz
downlink range. So we eyed
our 0-1000 MHz Texscan VSM-2
analyzer and thought out loud
“It sure would be nice, while
you guys are chasing signals
and peak signal voltages, to
have an analyzer to see what
you were doing and how much
better or worse you were
making the system play!”

Of course not everyone can
afford an H-P analyzer
machine. Not even all of
the TVRO installation firms
scurrying about the country-
side these days has one in
their bag of tricks. But a
very large number of CATV
systems, especially those who
will probably be looking at

CONVERTER

TVRO'’s, have a VSM-2 or model
-equal around and about. The
problem, simply put, is how do
you expand the frequency
coverage of the VSM-2 to make
it play in the 3.7 to 4.2 GHz
range? Going inside of the
VSM-2 seemed like a purely
dumb thing to do; why tear up a
perfectly good machine?
Especially when all that one
really needed is a frequency
translation device, or in the
jargon of the industry, “a
converter”.

So we put our heads
together with the slide rule of
Texscan’s Raleigh Stelle and
what you see here is the result;
proto-type number one of a
product that (1) Texscan could
well be talked into building if

there is sufficient interest out
there, or, (2) a box you could
build up yourself using a
handful of readily available
Texscan-type modules that are
now off-shelf items. It is,
friends in TVRO land, a 3.7 to
4.2 GHz down converter. It gets
you 3.7 to 4.2 GHz band signals
down in the UHF-TV range
where you can tune them in on
your faithful VSM-2 machine.
The layout is shown here in
photographic and box-diagram
form. The modules are either
available from Texscan or other
sources if you want to do some
cross referencing on your own.
What we have is a way to plug
the down-converter external
box into the bottom of your
TVRO downline (either direct

DOUBLE
BALANCED

MIXER
A

MTO-212
OSsC.

TVRO DOWN CONVERTER
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or through a multiple-port
coupler), and then plug the
down converter into the (1)
battery charge input receptacle
of the VSM-2 (that ‘“steals”
power for the down converter
out of the VSM-2) and (2) the RF
input jack on the VSM-2. The
3.7-4.2 GHz TVRO signals go
through a Texscan MA-214 10
dB step (rotary) attenuator and
into a Vari-L Company DBM-
601 double balanced mixer.
The mixer LO input port is
driven with a Texscan MTO-212
oscillator at 3.7 GHz. The “IF”
output then comes out of the
BNC connector on the back of
the down converter and drives
the RF input on the VSM-2.
With the down converter box
in hand and the VSM-2 in tow the
package was taken back to
Afton (Oklahoma) where it was
field-tested on the USTC instal-

*—We’ve had a couple of reports on
some “interlopers” using SATCOM-I
for a “relay”. Although we’ve not seen
the signals ourselves, several usually
reliable sources report that ‘“some-
body” is going up to SATCOM-1 around
5900 MHz, passing through the bird
and just a ‘““hair”’ below 3.7 GHz
coming back down to ground on sort of
a free-ride. We recall the 60’s craze of
‘“telephone freaks” who discovered
ways of defeating Ma Bell’s toll line
security system and wonder, aloud as
it were, if the “challenge” of a “open
repeater in the sky” sitting up there in
geo-sync orbit is more than some
electronic tinkering types can resist.
One particularily well informed source
detailed the kind of equipment being
utilized (a couple of watts of RF and
some six foot surplus dishes), the
modulation format (FM) and the

lation. We found that we had
around 10 dB conversion loss
through the down converter;
signals were typically 30-35 dB
out of the VSM-2 analyzer
noise. This works this way
because of the i.f. bandwidth of
the machine and the relatively
good grade of LNA on the
terminal at the time.

The practical uses of the
package are many. For ex-
ample, you can see all of the
TVRO carriers coming back at a
time, and we found a couple of
interesting “unlisted” carriers
floating around. In one
instance, with the converter
and VSM-2 package we found a
CW carrier around 20 dB down
from a TVRO video carrier that
was causing a herringbone
beat in the video picture. We
had been unsure up to that
point what it was that was

location of the individuals playing this
new satellite game (New Jersey to
California was one path mentioned).
We point out that the 5.65 to 5.925 GHz
band is an amateur radio allocation
(shared admittedly). That means that 25
MHz (5900 to 5925 MHz) of the normal
input passband for SATCOM:-| is within
a ham band, and if somebody (properly
licensed as an amateur of course) were
to happen to direct some dBm’s off say
at a point over the equator, he just
might find the same signal coming
back to him on say 3.7 GHz or just a
shade below. Bandpass filters being
what they are at 5.9 and 3.7 GHz, it is
entirely possible that the low end input
cut-off on the SATCOM:-| is not sharp at
5.9 GHz and it is just as possible that
the low end output cut-off at 3.7 GHz is
also not very sharp. Napoleon Solo,
open channel D!

causing the weak beat. It can
be frustrating in the TVRO
business not knowing where
you are or where the inter-
ference might be creeping in.
In this particular instance
with the analyzer it shortly
became evident that the carrier
on hand was actually coming
back through the bird. Some-
body was near the middle of
the video carrier range for
transponder six at the time
with an uplink signal (*).

Because you can ‘‘read’”’
carrier changes with much
better resolution with the
analyzer package than you can
with the typical TVRO receiver
meter, the analyzer gives you a
better handle on pinpoint
focusing of the TVRO antenna.
We also found that we could
observe some interesting (if
not explained) level changes in
one TVRO downlink trans-
mitter at a time with the
analyzer. Again, it can be
frustrating not knowing
whether the gradual (or
sudden) appearance of noise
garbage in your TVRO picture
is the result of something on
your end, something at the
satellite or something in
between. By being able to
watch carrier to noise levels on
all transponders at once with
the analyzer, it is just like
monitoring line levels on a
cable system with a multiple
channel plant.

Another handy use for the
package is the ability to
‘“‘grade” LNA devices across all
of the transponder channels
active at the moment. Some of
the newer LNA units are
bandwidth sensitive; they have
peaked performance on one
segment of the band. With the
analyzer you can see simultan-
eously carrier to noise ratios
on say channels 6 and 24 at one
time, as you compare one LNA
against another one.

What about markers you
might be asking. Well, it turns
out that the LO in the analyzer,
via a multiple or harmonic
mode, is going to beat with the
LO in the down converter. That
gives you several fat markers in
the i.f. range and with the
assistance of the tuning shaft




shown on the front panel you
can ‘‘net” the two ‘“pips”
together and read frequency
points almost as well as you
can with the analyzer function-
ing in the VHF mode.

Texscan needs a little
prodding from TVRO users to
put this box into production.
Or, inventive types with a few
hours on their hands might
want to assemble their own
down converter using Texscan
or other modules readily
available.

Having gotten a down
converter together and operat-
ing, and bringing the 3.7-4.2
GHz TVRO range down to a
more understandable VHF/
UHF region, somebody out
there is bound to ask why
you couldn’t simply use the
down converter as a ‘“‘cheap
and dirty” way of getting the
microwave down link range
into a (say) 70 MHz wideband
i.f. strip; from whence you
could amplify and then
demodulate to video and sub-
carrier audio. Somebody else,
who just got on board, is going
to ask why you couldn’t use the
down converter as a means of
putting the TVRO signal into
the UHF TV range where you
would tune it in with a standard
TV set.

The first guy has a point
worth exploring. The second
fellow needs to be reminded
that the TVRO downlink sig-
nals are FM video modulated
with a wide deviation of

4

converter to follow a suitable It turns out that some

approximately 36 MHz; plus the
audio is piggy-backed on a non-
standard sub-carrier. But then
if you devised an “FM to AM”

i.f., you just might be able to
come out of the i.f. through the
FM to AM package with
something that could be tuned
in with a standard TV receiver.

Japanese engineers have
developed such an FM to AM
package (nearly four years ago)
and we are looking into it at
this time.

Continued from Pg. 5

smaller communities. In such situations the
relatively nearby signals will be taken off the air
at each community, perhaps with relatively short
and certainly inexpensive 100-150 foot “sticks’.
The harder to get and more expensive to produce
‘““distant channels’”’ will be received and
processed only at the “central hub” and then will
be relayed via low cost microwave to the
surrounding really small communities. The im-
proved breed of processors will play an import-
ant part, because they will insure the “hub-
system” operator that he can afford to be away
tending to one of the outlying communities and
not worry about some change in propagation

conditions dragging him back to the head end to
throw in a pad or run a sound level down to keep
the pictures looking good. By being freer of the
mundane “head end sitting”’ chores we have all
grown up with through the years, there will be
adequate time to branch out into the surrounding
really small towns.

It has been a bad five years since the FCC got
involved in 1972. The pendulum appears to be
swinging positive once again and now the limits
will again be technological and not bureaucratic.
That’s the way it should be if this industry is
going to get on with its mandate to make
television useful and watchable in the rural areas
of America.
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COME PREPARED TO LEARN. ..
CCOS-77 Is Fast Approaching

The dates are July 17
through July 20th. The location
is Fountain Head (state) Lodge,
in eastern Oklahoma. Fountain
Head lodge is located on
Eufaula (pronounced you-fall-
laa) reservoir some 60 miles
south-southeast of Tulsa; just
southwest of the junction of
U.S. 40 and Oklahoma state
highway 69 in Mcintosh Coun-
ty.
CCOS-77 is the second ‘an-
nual’ gathering of the clan,
sponsored by the Community
Antenna Television Assoc-
iation (CATA). The first such
shindig, held at a similar
(Oklahoma) state lodge in 1976
was a sell out and there is
every indication that the 1977
‘“‘gathering’ will repeat.

CCOS (for CATA Cable
Operators Seminar) is a unique
type of gathering. It has all of
the elements of a national con-
vention, scaled down to the
program and lodging needs of
CATV owner/operators and
technical personnel. The
relatively ‘remote’ rural setting
is a key ingredient to the CCOS
concept primarily because it
allows relatively inexpensive
lodging rates and relatively low
cost food rates for extended
stays of 4 days or more, in a
setting that is purposefully
quiet and away from the hustle
and bustle of larger metro-
politan meetings. This ‘atmos-
phere’ bids well for the theme
of CCOS gatherings; that
theme being a series of one-
half to full day ‘seminar’ type
sessions dealing with the prac-
tical side of CATV system
ownership, management, en-

gineering and operation.

CCOS is also a family type of
program and setting. The state-
lodge housing approach af-
fords the ideal location for a
cable-person to bring the
family. With virtually unlimited
outdoor recreation oppor-
tunities, covering the range
from water sports to horse
back riding, golf and tennis,
boating and hiking, CCOS
makes it possible for a cable
operator to combine a family
vacation outing with his own
wants and needs to stay in-
formed and instructed in the
latest technology of our in-
dustry.

CCOS is on purpose a ‘small’
gathering. The total turn-out in
1976 was around 450 people,
including wives, children and
supplier personnel. The 1977
gathering, at a slightly larger
state lodge, will make it
possible for an additional 50 or
so people to be a part of the
‘CCOS Experience’.

Equal Suppliers

The 1976 approach to CATA
Associate Member (supplier)
participation was to simply set
aside a display or exhibit hall
area, and divide the available
space equally among 42 sup-
pliers. This resulted in each
display area having the exact
same ‘space’ as all others; a
ten foot display table. Most of
the primary suppliers to the in-
dustry were on hand, often
sending engineering and
technical personnel to CCOS
because the wise supplier
correctly assumed that people
on hand from cable systems

were by in large operating per-
sonnel with direct hands-on
responsibilities in CATV
system operation.

The supplier participation is
not limited to the display area;
key engineer and systems per-
sonnel from approximately a
dozen supply houses were also
involved in the preparation and
operation of the technical por-
tions of the CCOS ‘seminar’
programs as well.

The same approach, with
approximately the same num-
ber of supplier displays is
being followed in 1977.

CCOS-77 Emphasis

Emphasis in 1977 is coming in
several areas.

The on-going technology ex-
plosion in small earth ter-
minals first introduced to the
CATV industry at CCOS-76
(where two small or 4.5 meter
terminals were in operation;
the first such operation in the
industry) will continue. In-
dications are that no fewer
than four such ‘small’ TVRO
terminals will be installed and
operating at CCOS-77, ranging
in size from 4.5 meters in
diameter to 6 meters in
diameter. A pair of seminar
sessions will deal with TVRO
experiences to date (including
a session on TVRO operational
problems) and the ‘software
connection’ aspects of TVRO
programming sources.

The second area of ‘em-
phasis’ will be CATV system
microwave. There is a
‘revolution’ going on in low-
cost microwave. It has occured
very suddenly (see separate




report in this issue of CATJ)
and the long term ‘depth’ of
this revolution is difficult to
forecast accurately at this
time. Suffice to note that the
cost of microwave ‘packages’
is coming down in one big
hurry, and there are bound to
be some very innovative and
very-low-cost microwave
packages available for short
haul applications (say up to 20
miles in length) appearing on
the market and in CATV
systems across the United
States in the coming year. In
anticipation of this microwave
hardware ‘revolution’ CATJ has
been running expanded micro-
wave application data in the
past few issues, and will con-
tinue to do so in the coming
issues. The CCOS-77 program
reflects this new interest in
microwave applications for
CATV. A special half-day
seminar on microwave
system design (planning) and
maintenance, conducted by
William Ellis and John Schuble
of Telesis Corporation is part
of the CCOS seminar schedule.
Another microwave seminar
conducted by Jim Hurd of
Farinon will deal with micro-
wave reliability, getting the
best microwave performance
for medium and long haul
systems. Yet a third microwave
seminar, demonstrating
several new types of low cost
CATV  microwave in an
operating environment will
also be on the seminar
schedule.

The third ‘emphasis area’ in
1977 is the subject of really low
cost, rural CATV system
design and operation. Arizona
rural-system-pioneer Oliver W.
Swan (see CATJ for March,
1977) is heading up a seminar
task force in this area which
will spend two half-day
sessions going into how a
system can be constructed
following state of the art con-
struction techniques in areas
with as few as ten subscribers
per mile. Swan, and CAYJ’s
contributing editor Steve
Richey, will cover all aspects of
low-cost system construction
including providing detailed
plans and on-site assistance

4.5 METER TVRO TERMINAL was first shown in operating mode at CCOS-76; two
terminals were functioning, this one from Prodelin and a second from Andrew.
Four terminals are in prospect for CCOS-77!

SPREAD OUT SOME EQUIPMENT in a designated area, bring in some technically

sharp people and schedule it open for evenings. And call it the ‘Lab Room’. It was
a big hit at CCOS-76 and it will be expanded for more hours and more room in

1977.

for those who might wish to
construct their own line am-
plifiers, head-end processing
equipment and other com-
ponent modules for a small,
rural system.

At CCOS-76 we tried an ex-
periment which we called ‘The
Lab Room’. In this concept we
set aside a special room which
was equipped with CATV test
equipment loaned to CCOS by
test equipment suppliers such
as Wavetek, Texscan, Mid
State Communications and

others. CCOS attendees
brought with them sick or
ailing headend processing
equipment, pre-amplifiers,
traps, CATV plant and a host of
other equipment. The ‘Lab
Room’ was open three
evenings during CCOS and on
an informal basis cable per-
sonnel could drop into the Lab
Room from after dinner until
the Lab Room closed (this was
3 AM one morning) and get ex-
pert instruction on equipment
maintenance, alignment, and
repair.
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This proved to be such a
successful program that the
Lab Room concept is being
repeated, on an enlarged basis.
With the assistance of Hansel
Mead of Q-BIT, Steve Richey
and others, the Lab Room will
again be open for anyone who
wants to either get expert in-
struction on equipment main-
tenance or repair. The Lab
Room will also have a special
area set aside for construction
of low-cost CATV gear, and un-
der the watchful eye of Oliver
Swan CATV people can sit
down (with parts that Swan will
have on hand) and build up a
proto-type line amplifier, or
single channel strip-type am-

plifier or pre-amplifier, and so
on. This Lab Room activity will
be operating the evenings of
July 17,18, 19 and 20 this year.

In the same vein, TOMCO’s
Tom Olson will hold a half day
seminar on head end equip-
ment processing alignment, in
a ‘lab type environment’, during
one of the day-time sessions.
Olson is putting together a
group of industry head end ex-
perts who will be available in
this particular session to give
specific advice about various
types of head end pieces. The
seminar will have operating
test stations, and any cable
person who has one or more
‘sick’ or ‘ailing’ head end

Kill Two Birdg With One Sfonej

For the System Operator:

Better Signal to Noise
Lower Noise Figure
Longer Cascades

For Your Subscribers:

Better Pictures
More Channels

Using the latest semiconductor technology,

BROADBAND'S MOD-KITS can economical-
ly improve your system'’s performance.

They are easy to ingtall and require no mechan-

ical modification.

Pleage call or write for more information...

ROADBAND
NGINEERING, INC.

535 EAST INDIANTOWN ROAD, JUPITER, FLORIDA 33458
(305) 747-5000

processor pieces can get first
hand expert advice on putting
the unit back into shape again
at this seminar session. This
will be a ‘hands-on’ seminar
session, with individual in-
struction.

Kits Again

Another innovation at CCOS-
76 was the sit-down session
where 24 attendees took
CCOS-provided bags of parts
and sat down under the watch-
ful eye of Gill Cable’s Jerry
Laufer and constructed the
‘Laufer/CATJ Low Cost Ana-
lyzer’. Since that CCOS
session, an additional 200-plus
CATJ provided parts kits have
been ordered by members of
the industry and the low cost
analyzer seems more popular
than ever. Therefore another
half day session is scheduled
during which CCOS-77 at-
tendees may either (1) con-
struct from a parts kit the low
cost analyzer, or (2) go on to a
more advanced analyzer con-
struction project involving a
newly developed improved i.f.
system. Those who already
have one of the low cost ana-
lyzers built up from parts kits
supplied by CATJ are well ad-
vised to bring their operating
unit with them to CCOS-77 if
they are interested in retro-
fitting the present unit with a
much improved i.f. system.

Another Kit-building course
being seriously considered is a
300 MHz (plus) frequency count-
er. A description of the Steve
Richey developed counter ap-
peared in the April CATJ (see
page 31, April 1977) and this
counter will be offered as a ‘kit
building course’ as part of
CCOS-77 if sufficient interest
is shown in the interim period.

And Much More

Antennas were big at CCOS-
76 and they promise to be even
bigger at CCOS-77. In fact, in
terms of physical size, it is hard
to get much bigger than the
47.5 foot boom ‘Logi’ de-
scribed on page 26 for March
(CATJ)! Last year’s outdoor
half day session on antenna
system design (gain, match,
phasing and stacking) was a




standing-room-only program.
The same program will be up-
dated this year by seminar lec-
turer Tony Bickel (of U.S. Tower
Company), ably assisted by
Arizona’s Oliver Swan (of Swan
Antenna Company). There may
even be a third party on that
portion of the program,
demonstrating a UHF LaPorte
Rhombic constructed from
plans set out in the October
(1976) issue of CATJ.

The CCOS-77 schedule will
be a very busy three-plus days
for the attendees. The facilities
are bigger and newer than
1976, and all of the participants ¢
(including the suppliers) are  yanps ON ALL THE WAY was the theme of CCOS.76; an approach being
being housed in the single repeated in CCOS-77.
convention facility at Fountain
Head Lodge. The Tuesday
evening (July 19th) bar-b-que
will be repeated, with an in-
teresting ‘twist’. This year, im-
mediately following the ban-
quet, the ‘CCOS-Family-Hour-
Stage-Show’ will be staged. All
of the “talent” is being drawn
from the cable industry, and
the host is CATA’s fourth
district Director Ralph
Haimowitz of Sebastian,
Florida. Music, dancing, magic
and a ‘big finish’ are promised
by Haimowitz. Director Haimo-
witz, incidentially, is a rather

1 accomplished magician and it

'! is rumored that he may even at- -

1 tempt the on-stage disappear- TEST EQUIPMENT CONSTRUCTION was highly popular seminar ‘course’; shown

' ance of a willing volunteer, here are some of the participants in ‘Low Cost Analyzer’ construction session,
right there before your very during final check out of seminar-constructed analyzer unit.

) eyes.

Speaking of disappearing,
‘ the accomodations were nearly
full as this report was prepared
late in April. The registration
card found opposite page 9 in
this issue of CATJ will get you
on the list IF there is any room
left. All housing accomoda-
tions are being handled direc-
tly by CATA; do not attempt to
make your own reservations
through the lodge facility as
the full facility has been re-
served for CCOS.
[Ermamas e S e S e SRy C I T s e

It promises to be an even
better gathering than 1976; =
hope to see you there! ALL WORK AND NO PLAY makes the cable operator glad he came! At CCOS.77

bar-b-que an Oklahoma-style outdoor feast will be served, and the cable industry’s
e R ) own finest will entertain at a stage show.
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MORE THAN 12 CHANNELS?

Maybe You Should Re-Build Your
Amplifiers—Not Your Plant!

The history of the CATV in-
dustry has been largely been of
throwing out the old and
bringing in the new. Tube type
equipment has all but disap-

peared in most systems;
replaced by transistors. Single
channel yagis, while still

manufactured and sold for
maximum-gain applications,
have given away to multi-
channel logs. Flexible cable
has been replaced where prac-
tical by solid sheathed cable.

Progress is like that; it
leaves a swirl of dust behind
and new hope and promise
ahead. But sometimes in the
rush to be progressive a person
or firm or industry overlooks
the practical aspects of
bringing the old up to date; or
not simply throwing out the
old, but settling for moder-
nizing the old. Such is the case
in at least one major-dollar area
in cable system plan invest-
ment; the trunk and feeder line
amplifier.

First there was tube gear;
single channel, low band only.
Then there was ‘“‘broadband”
low-band gear, covering chan-
nels 2-6 in one amplifier; FM or
part of it, too, if you were very
lucky. Then there was split-
band tube gear, covering low
band (with or without FM) and
high band.

The first transistorized gear
was low band only, although
mercifully it was not single
channel except in some
laboratory proto-types. This
was quickly followed (quickly
being a year or two) by “all
band” transistorized equip-

ment, covering not only low
band and high band, but the so-
called mid-band(s) between
low band (54-108 MHz with FM)
and high band (174-216 MHz).
Then, finally, there was ‘“all
band’” meaning 50/54 MHz
through and including 300
MHz.

Inter-mixed through much of
this were ‘“single ended” and
then “double ended’ amplifier
designs. Single meant the out-
put stage had a single active
unit or transistor; double con-
noted a pair of push-pull
stages, operating in such a de-
sign mode that second order
harmonics were controlled if
not eliminated. But we are get-
ting ahead of ourselves.

And into each of these
equipment-design philoso-
phies there were from one to a
dozen or more companies,
each offering its own particular
amplifier design or designs.
Each made claims that his was
the most modern, the most ef-
ficient, the latest and the best
performer. Obviously a few
were not all that hot.

But still, each was bought by
at least a few systems then
building or re-building, and
each today delivers (still) some
type of pictures to some quan-
tity of cable system sub-
scribers.

Through time systems
change hands and systems
change technical people. What
was one man’s ideal amplifier
is another man’s albatross.
During the latter half of the 60’s
and even into the 70’s when a
system changed hands or

people, changing amplifiers
became the ““in” thing to do.

“Now that we’ve bought the
system, what’s wrong with the
pictures in Left Overshoe”
asked management of
engineering. ‘“Nothing that
those new ‘XYZ’ bi-directional,
push-pull gold plated am-
plifiers won’t cure” was often
the answer.

The fact of the matter is, and
always has been, that design
engineering people invariably
have utilized the best com-
ponent parts (meaning tran-
sistors in our case) they could
lay their hands on, at the time
of the amplifier’'s design. The
history of CATV plant amplifier
design has largely been a
history parallel to the Detroit
answer to new car innovations;
change the model completely,
and announce that ‘this year’s
version is much better than last
year’s version’. Only a handful
of plant amplifier designers
have followed the VW ap-
proach; keep the model the
same, but update the ‘guts’ in-
ternally whenever technology
warrants an updating. And
each new generation of com-
ponent parts (i.e. transistors)
from the solid-state people has
signaled a new round of new
models; typically touted as bet-
ter than their forebearers.

Simply put, the old has
seldom been re-visited. It was
always more ‘“efficient
marketing” to dis-card the old
and come out with a whole new
model. The results have been,
in some cases, predictable.
Just about the time the ‘feed-




back-loop’ from designer to
production line to field user
was completed (i.e. there were
field reports coming back into
the designer after sufficient
units had been produced to
provide meaningful data), the
model got changed. The
designer invariably incor-
porated the latest technology
into the latest unit, but just as
often neglected to spend very
much (if any) time on updating
those units already in place.

At some point in time the
cost-effectiveness of throwing
out the old every three or five or
even seven years becomes
questionable. Certainly
technology does change, and
certainly in five or seven years
in CATV history there have
always been major im-
provements in transistor per-
formance. But the basic am-
plifier design changes not that
substantially, as a rule.

At some point in time, a man
faced with replacing say an
early Jerrold (or Vikoa, or
Ameco) solid state plant would
find himself facing a major
capital re-investment. To serve
customers already served, and
to largely reduce maintenance
problems and increase
customer service quality.
Seemingly this man would
carefully consider all of the
alternatives to wholesale am-
plifier replacement from trunk
to extender. He might even
consider leaving the amplifiers
in place, and updating them to
the latest technology.

How Much Improvement?

Virtually every line amplifier
piece ever produced has its
own selection of non-pluses.
Some have a susceptibility to
second order beats; others
have noise (figure) problems.
Still others lack the ability to
handle 12 (or more) channels at
reasonable output levels
without creating objectionable
cross-modulation. The
operating parameters (second
order, noise, etc.) of the par-
ticular unit or design is and
was originally a function of the
design parameters of the par-
ticular transistors chosen for
the amplifier by the design

engineer, and, the way the
design engineer chose to run
or operate the device. Just the
right amount of applied
operating voltages, the right
amount of current allowed to
be drawn by the device are but
two of the parameters which
inter-act with the final perfor-
mance characteristics of the
amplifier.

There have been dramatic
improvements in (1) trans-
istors, and, (2) knowledge of
proper transistor operating
parameters during the 70’s.
There may be a plateau or
leveling off of the improvement
in transistor technology upon
us at the present time however;
it appears that most of the
dramatic improvements in
existing families of transistors
are now in place and that ad-
ditional improvements will
come in whole new families (as
opposed to generations) of ac-
tive devices. It follows then
that if you knew what you were
about, understood transistor
operational characteristics
versus performance criteria,
that you could sit down with an
older solid state CATV am-
plifier and re-select a better
transistor family tree for an
existing amplifier design. It
also follows that if you did this
work very carefully, that you
would gain improvements in at
least four critical-to-CATV-
system-performance areas,
they being:

(1) Cross modulation

(Xmod),

(2) Triple beats,

(3) Second order,

(4) Noise figure.

Notice that none of these
four areas has to affect am-
plifier spacing or location;
each simply deals with the
quality of the picture or signal
passed through the amplifier at
its present location. This is a
potentially critical or key con-

sideration, since most re-

building approaches taken
result in modest to substantial
re-location of amplifier units to
accomodate the differences
between ‘‘yesterday’s gain/
equalization parameters’” and
today’s newer generation

equipment.

All four areas affect not only
signal performance along the
existing plant, but they also
play a big part in just how far a
plant can be “extended” to
provide signal-service to as yet
unserved regions. The ability to
constantly extend the length of
a plant, in one or more direc-
tions, is another reason a
system operator gives serious
consideration to a major plant
re-build. If a system is into the
Xmod or noise problems at the
end of present lines, and the
community continues to grow
beyond the boundaries ar-
tificially established by the
operating characteristics of
the plant itself, at some point
the pressure for extension of
service becomes a key
ingredient in management’s
decision to rebuild the existing
plant.

At this point it would be well
to identify at least one of the
major technology houses
which has pioneered the world
of “rebuild your amplifiers/not
your plants” in CATV. That
would be Broadband En-
gineering, Inc. (535 East In-
diantown Road, Jupiter, Florida
33458). Broadband began as a
parts supply house for CATV,
under the tutorage of one Bob
Savard. Savard came to his
present occupation through
the ranks of a major semi-
conductor supplier. His
background in solid state
devices has served him well,
because going into his “parts
supply” avocation Savard un-
derstood well just what made a
good or bad part vis-a-vis CATV
performance.

The Broadband story is one
of quiet application of good
common sense and plenty of
sound engineering. Savard is a
“nut” for measurements. He
lives and breathes in symbols;
like Vce, Vre, Re, Ic, Pt, Vbe
and he is most at home seated
before a fancy test fixture run-
ning knobs and switches and
tracking meters and chart
recordings. Watching Savard at
work tells you instantly that if
there is a great home in the sky
where CATV type people go,

LL6L AVIN
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Savard’s position there will
have to be that of being the
supreme ‘‘component analyst”
for the industry.

Savard dis-likes component
suppliers who cut corners and
fail to maintain product in-
tegrity. Without naming names,
he can rattle off dozens of
examples of transistor this or
stud that which has a 20 or 30
or even 70 percent ‘“‘failure
rate” when it is checked on his
precision analysis equipment.
“We are at the mercy, as an in-
dustry, of the people who make
the descretes. One shipment
from a supplier will be just fine,
perhaps 10 percent of the

ROADBAND ||
IGINEERING, INC. /| §

component-part-specialist.

BOB SAVARD has made his mark on the CATV world by becoming the industry’s

devices will fail in some impor-
tant parameter. But the next
shipment will be so bad that we
will be lucky to get a 20%
yield”.

Savard’s Broadband got into
the component checking
business because of his own
personal experience in repre-
senting component manu-
facturers. “You get to know
which is a good, consistent,
part and what is an unreliable
part when you are selling or de-
livering them yourself” he
notes. So when Savard’s Broad-
band Engineering came into
being just a few short years
back, as a supply house for re-

placement parts for CATV amp-
lifiers, one of the first big invest-
ments he made was in a com-
ponent checking facility. It has
paid off. Broadband’s rep-
utation for supplying ‘“‘good
parts” has made the small
Florida company the leader in
the field as far as most people
are concerned.

The next problem Savard
tackled was parts availability.
“Nobody has proper manuals.
I’ve never seen an industry that
had so few manuals for so
much equipment. And even
when you have the manuals, if
you have not been very careful
as an operator to check your
manuals against the equip-
ment you actually received,
you have a manual with a
schematic that represents a
unit that was manufactured
months or years before yours
was. In short, your manual and
schematic often does not
check with the unit you ac-
tually have in your line.” So
getting a “handle’” on what par-
ts were required for which
piece of equipment was an
early, time-consuming, and of-
ten frustrating chore at Broad-
band. It took several years to
develop a cross referenced
system, but Savard now
believes his company has one
of the best (if not the best) par-
ts cross referencing systems in
the CATV world today. “People
call here asking for ‘that little
capacitor that sits down
behind the stud in the XYZ am-
plifier, next to the RF choke’
and we can usually find the
right part, select it from the
test stock and get it off to them
that same day” notes Savard
with satisfaction.

Through the years several
CATV plant electronics supply
companies have appeared on
the scene, and left. That has
left the industry with hundreds
or thousands or tens of
thousands of ‘“orphaned am-
plifiers” in place, humming
along (pardon the pun) with
some very nervous system
owners and managers. ‘“We
decided early that if we were
going to be of real service, the
first thing we had to do was to




make certain the parts we kept
on hand were not simply for the
Jerrold amplifiers. The world
may be largely amplified by
Jerrold line amplifiers, but to
the guy who has an SKL plant
or a Coral/Vikoa plant the ready
availability of Jerrold parts
does him no good. There may
be a few really small run CATV
items, such as a 16 year old
modulator, that we can’t cross
reference here, but it is the ex-
ception not the rule” notes

Savard.
One of the fall-outs from the

testing procedure for all parts
is a rather interesting ‘warran-
ty’ which Broadband offers.
“100 percent guarantee on all
parts. Period. No quibbles. If a
part is bad, a guy gets a
replacement, promptly.”

From little acorns larger
trees do grow. Once Broad-
band had a decent handle on
the replacement parts busi-
ness Savard’s innate curiousity
got him to thinking about am-
plifiers as whole units, not as
descrete parts. “We had
acquired the necessary test
equipment to evaluate parts
early on. If we knew that the
parts were good, and if we had
a system worked out to rate
parts above the simple ‘good’
(go) and ‘bad’ (no-go) it
followed that we also had the
ability to hand select certain
parts that were especially
good. So | began to wonder one
day what would happen if we
took a line of older equipment,
such as the early Jerrold “T”
line gear and set out to design
state-of-the-art replacement
modules for the guts of such

units.” .
Into this scenario came a

Florida based cable engineer
with plenty of smarts and the
one key ingredient Savard felt
he needed most; practical
cable operating experience.
The fellow’s name was Chuck
Wise, and with Chuck on board
Broadband broadened its
operating base to include what
was subsequently dubbed
“MOD-KITS”.

“Our concept was really
quite simple. We knew that if
we took a hard look at what the
limitations were in existing,

PARTS CHECKING is performed on all incoming components before they are
placed in the stock room. Units that do not meet Broadband standards are retur-

ned to the supplier.
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TEKTRONIX 503
B.T. 4102
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AlL 13630
TRYGON DL40
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PORTION OF CHIP burn in and performance testing area shows units ungoing
time-test (left) and operating characteristics tests (center).

\

PARTS FROM STOCK is one of the innovations of Broadband Engineering; air,

UPS blue label and other techniques are utilized to insure overnight or two day

delivery to most of the country.

well used CATV amplifiers we
could find several areas in
each amplifier where if we
changed out parts and made
subtle modifications in the
associated design we could
improve the operating para-
meters of the amplifier.” The
timing seemed right. Some of
the early solid state plants
were pushing the 7-10 year age
range, and Savard knew that as
the industry and communities
had grown in that period of
time the demands upon the
cable plant had increased. “I
talked with dozens of system
managers and system owners;
| asked them ‘How would you

like to be able to say double
your present amplifier cas-
cade, or add several new chan-
nels, without re-building your
present plant?’. You can guess
the answer, anyone who has
ever faced a major re-build,
with re-spacing of amplifiers
and changing out housings and
jumpers and fittings has bitter-
sweet memories about the
project.”

Virtually any amplifier built
before say 1970-1972 can have
better performance if it is
‘modernized’ with the proper
parts. If the system in question
can re-build the amplifiers and
not the plant, it is not only

money ahead, it is time ahead.
“Plus, if the system operator
has any technical people at all,
he can take our MOD-KITS and
on a one-amplifier-at-a-time
basis pull out an amplifier
board from his operating plant,
make the modification in his
own shop, and then put the
amplifier board back into
place.” Which simply means
the system operator controls
his amplifier re-build by setting
his own pace, whether the pace
is established by his own in-
ternal cash flow or by his time-
available criteria for his
technical personnel.

Some of the improved per-
formance characteristics
Broadband attributes routinely
to MOD-KITS is a little difficult
to grasp. Even when you see it
in black and white. A table here
lists some of the improvemen-
ts Broadband measures with
suitably modified amplifiers.

When it became apparent
that (1) there were worthwhile
improvements which could be
made with the MOD-KIT ap-
proach, and (2) there were
systems interested in this ap-
proach to updating system
capabilities, Savard made
another major investment
decision; one not to be
sneezed at when you are young
and struggling. “We went to
Dix Hills and acquired an
automatic distortion plotter
package; augmenting it with
the other equipment necessary
to produce hard-copy plots of
the various parameters we
wanted to check”. There are
not very many ‘Dix-Hills’
packages around; but if you are
going to do accurate analysis
of second order, triple beats
and things like that, there is vir-
tually no substitute for the
package. It turned out to be a
wise decision for Broadband
because it established their
credibility for their MOD-KITS.

“People simply find it hard
to believe that you can effec-
tuate 15 dB improvements in
Xmod or triple beats and
second order simply by

changing out some parts”
notes Savard. “The industry
-57 dBmV conscious for crud




like this, but the general
method of ‘measuring’ has
been to keep on cascading un-
til you start to see the crud in

MOD-KIT PERFORMANCE IMPROVEMENTS

While Broadband MOD-KIT units are available for far more units than those
listed here, these typify the type of performance improvement which can be ex-
pected with carefully engineered updating of equipment already operating in your

the pictures. That’s like having
a speedometer in your car that
only tells you when you are ex-
ceeding the speed limit; you
have no way to know how much
faster you can go without ex-
ceeding the limit!”

The 12 channel limitations of
single ended equipment have
been well know for quite some
time. A technical paper presen-
ted at the 1971 NCTA Conven-
tion by Daniel Lieberman (GTE
Sylvania) puts it all into proper
perspective (see capsule report
here). The bottom line is that it
may well be possible, without a
phaselocked headend and
without double ended (push-
pull) amplifiers in the plant to
operate with a 13th channel on
the system if your plant am-
plifiers have been suitably up-
dated to modern state of the art
operating parameters. That will

CASCADING AND IM DISTORTION
At the 1971 NCTA Convention,
Daniel Lieberman of GTE Sylvania, Inc.
presented an excellent treatment of
amplifier design versus second and
third order product generation. _
Lieberman found that the magnitude
of the cascade effect depends upon
the low frequency phase intercept of
the phase shift versus the frequency
curve of the amplifier. It was further
found that the phase intercept point, if
carefully controlied, could be handled
in such a way that very long cascades
of amplifiers could be handled without
the traditional IM products building.
Lieberman made the point in 1971
that ‘Repeater amplifiers for state-of-
the-art cable TV systems generally
exhibit specifications for noise figure
of about 9-10 dB and for cross
modulation of about -93 dB at
operating levels. This is sufficient for
achieveing cascade operation to
system lengths of 1,000 dB at
operating levels of 30-35 dBmV'.
Lieberman also noted '...improved
performance in these areas could be
achieved by the use of more expensive
transitor devices. . .". .
Lieberman noted that second order
distortion products do not directly add
from amplifier to amplifier unless the
extrapolated low frequency phase shift
is equal to 0 degrees of phase. In fact,
if the low frequency phase shift is pur-
posefully set at 180 degrees, a direct
cancellation of second order distortion
in every-other amplifier can (and will)
occur in the system. Holding that type
of precise phase control is at best dif-

system.

Amplifier Type

Ameco Pl (trunk)
Ameco PIl (bridger)
Cascade TLC
Cascade T.M.T.A.
C-CORT-350
CORAL 225
CORAL 429-M
Jerrold SMM/SAM
Jerrold SLE-2P
Jerrold SAM-PT
Kaiser KCBO-2/4
Kaiser KCAG/MG

GAIN AND FLATNESS check on modified popular-brand amplifier under the
careful direction of Chuck Wise.

ficult, and probably impossible in the
field. But it is worth noting that for
phase shift values between 0 and 180
degrees (and 180 through O degrees)
that there is also some amount of can-
cellation of second order products. The
worst case, or pure addition of the
products, occurs only in the 0 degree
region.

Lieberman further noted that the
third order distortions will cascade on
a voltage addition basis, or as 20 log n,
where n is the total number of am-
plifiers in cascade.

Thus, as Lieberman pointed out, if a
repeater amplifier and its cable
combination could be so designed that

the zero frequency intercept is close to

180 degrees, then the absolute
magnitude of the growth of the second
order distortion would not be much
greater than from any one amplifier.
Controlling the IM in a single am-
plifier is a matter of proper (transistor)
device selection (both for the family of
the transistor and the actual device

Improvements with MOD-KIT
Triple Beats
+10dB
+15dB
+ 7dB
+ 8.5dB
+19.5dB
+10dB
+15dB
+ 9dB
+ 6dB
+14dB
+12.5dB
+10.5dB

Second Order Noise Figure

+ 2dB +2.5dB
+ 3dB —

+15dB +3.0dB
+15dB +2.5dB
+10dB +2.0dB
+10dB +2.2dB
+ 4dB +3.2dB
+ 4dB +2.0dB
+ 8dB +2.0dB
+11dB +2.0dB
+ 8dB —_

+ 3dB +3.0dB

chosen after adequate and suitable
testing), circuit biasing, feedback
techniques and the proper selection of
the zero-frequency phase intercept.

Lieberman comes to his bottom line
in this way. IF the designer of the am-
plifier has paid careful attention to his
design parameters for an amplifier, the
second order problem should largely
take care of itself. This results in sub-
stantial freeing up of the taboos of mid-
band channel carriage for single ended
systems, with the primary limiting fac-
tor becoming not second order distor-
tions but the third order products,

As Broadband’s Savard points out,
the third order products are svmﬂarly
affected, in single ended systems, by

the carefu! choice of descrete tran-

sistor devices, plus the way the device

is operated. In the end, the practxcal.
limits for single ended systems, in
_ terms of channels carried and in terms

of cascade length may not be nearly as

limited as 1960 and early 1970 data

sheets may prescribe.

LL6L AVIN

£~
-



CATJ

42

OPERATING PARAMETER PLOTTING with the HP “X”/“Y” plotter develops in-
dividual operating curves for single amplifier amplification devices, similar to
those shown here for PT 4145 unit (versus B-022 device).

Sitco just perfected
a quad and pre-amp combo
you won’t believe
until you mail the coupon.

Over 40 db gain
and tremendously increased F/B!

And that's not all. The new Sitco stagger-stacked array is the ultimate in single
channel pickup. The balanced design plus the rounded-end solid quad elements
combined with the CPA-2 pre-amp gives you a greatly reduced noise figure. And
multi-path problems are greatly reduced due to the extremely sharp forward pick-
up lobe. For the full story mail the coupon today.

Special introductory price

includes a 2 over 2 stagger-stacked quad and pre-amp.
Mail this coupon today for literature and prices.
) . R B S B () 2 ) (O e PR N B o ) W

City/State/Zip

10330 N.E. Marx St.
5 P.O. Box 20456
Portland, Oregon
St Tel. 503-253-2000

bring out the super-engineers
in the crowd.

Part and Parcel

Some modifications can be
made with changeouts of a few
descrete parts. Others (such as
the TML) require major
changes. Some amplifiers were
originally designed around
PNP germanium transitors, and
their negative supply voltages
were accomodative to the
peculiarity of the transistors.
Obviously you cannot update
an amplifier with newer PNP
germaniums if the state of the
art has passed them by, and
there are no such later versions
available. So in cases like this,
Broadband pulls out the guts
of the amplifier and starts over
with a new mount-in board.

When you do this, with say
the Jerrold TML (Savard
estimates there are at least
5,000 of the early Jerrold solid
state units still in service) you
can buy another 5 to 10 years of
useful, low investment-cost
service from the original am-
plifiers. And you can have
much improved electrical per-
formance and reliability in the
process. Without major plant
re-construction. The approach,
in this case, is to provide the
system with a modification
“kit” that includes a pre-wired
circuit board, with an IC chip
(TRW unit in use in later ver-
sion gear) and a fully regulated
power supply. Broadband has
designed the TML modification
and the TBA-2 modification so
that the system operator can
continue to operate the TBA-1
bridger un-modified if he so
chooses. Additionally, modern-
approaches to transient and
lighting protection are also in-
cluded, with lightning arrestor
units at the input and outputs
and a TransZorb device on the
IC chip. The operating perfor-
mance is the bottom line: The
TML-1 exhibits, after modifica-
tion, at + 32 dBmV output (1)
cross mod of better than -90
dB, (2) triple beats of better
than -100 dB and second order
beats of better than -85 dB. The
noise figure comes in at 10 dB.

It is important to keep in
mind, when you are comparing




the original specs on any
equipment to the modified
specifications after the equip-
ment has been MOD-KITTED,
that an amplifier “doubles” its
output capability when Xmod
and triple beats are “improved”’
by 6 dB, or, when noise figure
or second order is improved by
3dB.

If you take just one part in
the process, shown here in
plotter-graph form from the
Broadband plotting system,
such as the PT 4145 (Corall-
Vikoa part) you have a dramatic
indication of what part selec-
tion and/or updating can
amount to. Comparing the
original PT 4145 against a
Broadband B-022 part there is a
15 dB improvement in the triple
beat spec. The Ft (or measure-
ment of highest useful frequen-
cy of the device) is 1200 MHz
for the Vikoa/Coral part and
3000 MHz for the Broadband
part.

Now when you take the parts
and plug them into an amplifier
the results are even more inter-
esting. Using a model 429 M /
Coral amplifier (serial number
14542) the performance specifi-
cations of the unit are plotted
here before and after the
Broadband model BMK 404
MOD KIT was installed. The
significant points to note are
as follows:

(1) The current drawn by the
four stages is almost
identical (247 mA prior to
modification and 243 mA
after modification);

(2) The noise figure was im-
proved by 3.25 dB;

(38) At +32 dBmV output
cross mod for 12 chan-
nels was improved by
18.5 dB, at +42 dBmV
output cross mod was
improved by 18 dB;

At +32 dBmV output
triple beat was im-
proved by 13.5 dB, at +42
dBmV output triple beat
was improved py 13 dB;
At +32 dBmV output
second order beats were
improved by 4 dB, at +42
dBmV output second
order was improved by 4
dB.

AMPLIFIER TYPE

Serial

429 M

# 14542

/_CORAL

Vce Vre

Q112.2v 17.5v

Re

430 oh

Ic Pt

BEFORE

DATE_1-28-77

Vbe P/N

80099

Q2 25y 5v

68ohm

PT 3540

0312.2y

3000hn

80099

Q4 25y

68ohm

PT (3540)

Q5

Q6

Q7

Qb

Q9

[STotal

out:
out:
out:

Outf $+32 =03 __dB
out: 440 73 dB

out: +32 71 dB

V out: £42 61 dB

dB (Operational)

60 30

éummw
NGINEERING. INC

DEVICE TYPE: PT-4145 & B-022
V OUT (dBMv): + 45 dMBv
CHANNEL: CH. 10, 11, 12
TEST FIXTURE: 1086

DATE: 2-4-77

70 40
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PT-4145

|- —— =D — —

80 50

TRIPLE BEAT
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57 —m — 4+ — — 4+ — —

90 60
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AMPLIFIER TYPE

Vce

ot S8

Serial # 14542

CORAL

429 M/ Mk 404

DATE

Vre

13.1v

Re Iic
4300hm  30ma

After
1-28-77

Rit Vbe P/N

(White)
B-020

Qz 17.6v

4.77v

68ohm

B-016

Q3 11.9v

11755V

300 o

B-020

Q4 16.4v

4.78v

560hm

B-O]éRed)

Q5

Q6

Q7

Q8

Q9

I Total

Ch 10,11,120n
Ch 10,11,120n

out: +32 -99 dB
out: ¥27 =79 dB

out:
out:

out:
out:

out:
out:

-79%dB

-76% dB

-106%dB

-86 dB

-75 dB
-65 dB

(operational Gain)

60 30

éRMDBAND
INGINEERING. INC
$.0.CH. 4+ 144 ONCH. 13
DEVICE TYPE: PT-4145 & B-022
V OUT (dBMv): + 45 dBMv
CHANNEL: 12 CH. FLAT ON 13
TEST FIXTURE: 1086

DATE: 2-4-77

7040*
2ND ORDER 4
\ PT 4145 /
e =l s = b e = =l = —-——-—;ﬂ%‘———a
— —M
80 50 -~

90 60

X MOD

B-022 ‘_l
e
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40/70

50/80

60/90 70/100

COLLECTOR CURRENT (M.A.) SCALE A/B A"

The limiting factor in the
modification of this particular
brand and model of amplifier
would then be the noise figure
improvement (3.25 dB) and the
second order improvement (4
dB). In both cases, the ampli-
fier (and the system if all simi-
larily affected) just obtained
‘“‘double’” cascading ability
with the modification in place.

The actual degree of im-
provement, whether or not you
could add say a mid-band chan-
nel to the system after the
modification, or a single (or
multiple) lower-super band
channel to the system (for
semi-secure pay cable) will of
course depend upon the exact
channel makeup in your
system, and the type of equip-
ment (make AND model) which
you have throughout your
plant.

As Savard points out “There
are hundreds of descretely dif-
ferent amplifier makes and
models out there, and while we
are constantly increasing the
list of units which we have
developed and tested modifica-
tion kits for, it is only natural
that going into this project we
have chosen to develop modifi-
cation kits for the older, more
common units first.”

Not every amplifier will even-
tually have a modification kit
available. “Some are so bad
generically that the proper
modification would involve
chucking every part inside and
starting all over”. Then there
are some with mechanical
problems, and a few with ‘“‘un-
usual” design approaches. The
Ameco ATM-60, for example,
has such problems. For one
thing, the ATM-60 has its AGC
coming out of the circuit in a
position which makes modifi-
cation difficult. For another
thing, there are around 90 “riv-
ets” in the ATM-60 that would
have to be punched out with a
drill press (the TML has 10) just
to get the existing board clear
of the housing.

Unusual Field “Tricks”

In the process of analyzing
what makes a particular am-
plifier fly right, there are any
number of interesting dis-




coveries. Some are well known
by the users but little appre-
ciated by non-users; others are
tricks that may have escaped
the average user up to the point
where he seriously considers
updating the individual amp-
lifiers; not the whole plant with
new gear.

Take the Starline 20 amplifier
for example; a push-pull unit.
Savard has noticed that after a
descrete part replacement (i.e.
transistor) in such a unit, the
balance pot in the amplifier
(that tweeks the balance be-
tween the two output stages) is
more often than not in the
same yellow-paint-sealed
position that it left the factory
with. “When you change out
one or both output transis-
tors—and you almost have to
change them both if one
goes—that balance pot needs
to be re-tweeked to achieve the
lowest second order rejection.
But most people don’t have the
capability to measure second
order, so they leave the pot in
the original position. That
means that for that particular
amplifier, with a part replaced
in the field, the full cancella-
tion benefits of a push-pull
stage are probably no longer
being recognized. The two
halves of the output stage are

not balanced.”
In Bradenton, Florida, where

Broadband MOD-KITS were in-
stalled in a 27 amplifier
cascade of SKL brand amplifi-
ers, the system measured 35
dB signal to noise ratio before
the modification. It expected to
have a 3 dB improvement, or 38
dB signal to noise after the
modification. Wonder of won-
ders, it measured 44 dB signal
to noise after the modification.

Incredible?
“We don’t think so—and we

take very little credit for the im-
provement above the 38 dB
point” notes Savard. ‘“What
happens is that when a system
goes in and makes a modifica-
tion on the amplifiers, the wise
system operator will at the
same time direct his people to
clean up and re-seal all splices,
fittings, connector cables and
so on. It is the cumulative
benefits of a fraction of a dB

here and a fraction there, plus
the first real balancing the sys-
tem has had in a long time that

brings the extra improvement
above the theoretical improve-
ment”.

HEART OF AMPLIFIER diagnostic system is Dix Hills package. Broadband

documents “before’” and “after” parameters on all units with MOD-KITs available.

Planning

an

earth

station?

meet

Comsearch,

Our services include:

... now a staff of highly experienced frequency coordinators
offers you a new source of interference analysis for terrestrial
microwave and satellite earth station systems.

e Terrestrial microwave frequency assignment,
coordination, and protection.

e Satellite earth station siting analysis, coor-
dination, and protection.

e Other services normally provided by your fre-
quency coordination agent.

providing quality
at the lowest possible price

2936 Chain Bridge Rd. ® Oakton, Va. 22124 @ (703) 281-5550

iNnC.

LL6L AVIN

S

5



CATJ

46

A Starline-l plant had a pe-
culiar type of cross-mod on
television channel 5. In diag-
nosing the problem, it was de-
termined that the pilot carrier
(between 72 and 76 Mhz, or just
below channel 5) was the ap-
parent culprit. “People just
keep adding carriers to their
system without ever consider-
ing what these additional car-
riers may do to cross-mod
products. There is the mis-
taken belief that if a carrier add-
ded is not modulated with a
15.75 kHz sync signal, that it
can’t bother you very much. In
this situation, we found 18 car-
riers on the system with a

spectrum analyzer, all suffici-
ently potent to be considered
in the real world of cross-mod
computation. We eliminated
the channel 5 cross mod with a
special mod-kit that modified
the pilot carrier sensing circuit
in the amplifier to make it work
off of television channel 5,
rather than the special carrier.
By eliminating the extra carrier,
we eliminated the channel 5
Xmod and the cost was $7.50.”

A good part of the world runs
on Starline-l equipment. Savard
notes ‘“California operators are
particularily ingenious about
pushing Starline-l gear to its
very outer limits. We have pro-

@w MSHIMEB PMGES

(on state-of-the-art 1977 products)

From America’s Oldest
CATYV Distributor!

THIS MONTH’S
SPECIALS

* Matching Transformer model
TV-1F, 46 cents each in lots of

100

m * 2-Way Indoor Splitter model
DS-2F, $1.10 each in lots of 100

m * F-59 Fittings with Ring, 7.5

cents each in lots of 1,000

T * GF81 Fittings, 18 cents each in

lots of 100

Same Day Shipment—
Help When You Need It

(since 1949!)

Call or write: DAVCO, Inc.,P.0O. Box 2456
Batesville, Arkansas 72501
501 793- 3816

vided Starline-l modifications
to people who are operating
with 21 channels through Star-
line-l gear”.

Not Everyone’s Cup. . .

Seemingly, if such wonder-
ful things can be done with
smart engineering, carefully
selected parts, and plenty of
technical backup such as
Broadband provides, the world
of massive plant re-builds
might screech to a big halt in a
hurry. Why re-build the entire
plant, one might ask, if one can
re-build descrete amplifier
units?

Not everyone would or does
agree. “Most of the bigger
MSO’s just naturally think in
terms of new gear and new
everything else. A few have
made some test re-builds using
the amplifier approach, and we
have monitored the results
closely enough to know that
they work very well. Maybe its
an ‘appearance’ thing; the sys-
tems seem happier spending
lots of money and making a big
deal of changing out the whole
plant. But if | was a system op-
erator interested primarily in
my bottom line, | think I'd
spend alot of careful time
studying how | could accom-
plish the same end result (i.e.
better pictures, over more
cable) for less bucks.”

Savard makes the point that
in the past systems have had
excess bucks generated which
in the 50’s and 60’s at least us-
ually got earmarked for a ““total
rebuild” every five to say seven
years. “They were using tax
dollars in those days, and the
equipment suppliers knew
when a guy had run out of de-
preciation and he therefore
would be receptive to a strong
pitch for a rebuild with the
latest super-everything-amp-
lifier line.” But in Savard’s
mind, those days may be gone;
at least for awhile. “There are
new ways to spend ‘tax dollars’
now. There are $35,000 earth
terminals, and the newly
emerging low cost microwave
packages. Perhaps the day of
the periodic re-build is a thing
of the past; at least for many
operators”.




BEFORE (top) and AFTER (below); two versions of the same amplifier, showing

the MOD-KIT in place (bottom unit). TRW chip replaces former descrete-stages of

amplification, with improved performance.

Bob Savard, Chuck Wise and
the group at Broadband En-
gineering are a part of a new
generation of CATV tech-
nology. Only unlike the people
who are making CATV micro-
wave more affordable by
pushing the limits of low cost
new space age technology,
Savard and his crew are back
working the other side of the
street. “l keep returning to the
VW” notes Savard. “It has an

engine, four tires, and a steering
wheel. It will get you there.
Older style amplifiers have
plugged along for many years
getting TV signals to the
customers. Replacing all of the
amplifiers and getting involved
in a major re-build program is
an expensive proposition just
to go on serving essentially the
same customers you already
have. If you have limited your-
self to driving your VW around

RF
DESIGN
ENGINEER

Leading f in land bil
communications field has an oppor-
tunity for an experienced RF Design
Engineer. You will be involved in new
product development, not unlike those
products used in CATV installations;
filters, cavities, duplexers, ferrites, and
and iated RF devi
from 30 to 1,000 MHz. This is an ex-
cellent growth position for the right
professi L I d and qualified

hould send a with
salary hi v and i in com-
plete confidence, to COM-

MUNICATIONS INDUSTRIES, INC., P.O.
Box 45006, Dallas, TX 75245.

an equal opportunity
employer M/F

town, you don’t suddenly go
out and buy a new one simply
because you decide to start
driving out of town into the
suburbs. At most, you might
have the vehicle tuned up and
put in top running condition.
That’s our same philosophy
with the MOD-KITS.”

TECHNICAL TOPICS

New Texscan Seminars

The world famous five day ($125 fee)
Raleigh B. Stelle Ill “all you ever wan-
ted to know about proof of per-
formance testing” seminars roll on
throughout May and June. Scheduled
for May are seminar sessions in Atlanta
and Lakeland, Florida; scheduled June
27 through July 1 is a session in In-
dianapolis, Indiana.

If you want to learn what FCC com-
pliance testing is all about, get your
hands on some real-world test equip-
ment, and generally come away smiling
and feeling better about keeping your
system(s) up to snuff, you need to talk
with the people at Texscan about these
regional gatherings. For full infor-
mation, call Raleigh B. Stelle Il at Tex-
scan’s Indianapolis toll free number: 1-
800-428-9713.

TVRO Antennas Again

“l read with amusement Mr. Van
Hecke’s letter which appeared in the

April issue of C.A.T.J. | would like to
make the following comments:

The 43.7 dBi gain specification was
the spec of the Prodelin 4.57 meter an-
tenna at the time of printing. This was
accomplished with a prime focus type
feed and a nominal 65% efficient an-
tenna. Buzz should know there are
many factors that maximize the gain of
an antenna; improved accuracy of the
main reflector, illumination of the
reflector by high efficiency feed design
and the dual reflector (cassegrain
system).

Prodelin Inc. has elected to use the
prime focus type antenna for many
reasons; ease of installation and
alignment, improved patterns and side
lobe structure and lower cost are a few
of the reasons.

Your statement concerning a new
feed design is correct. This is the feed
that we installed at Kalispell, Montana.
The combination of this high efficiency
feed and the superior surface accuracy
of the Prodelin reflector gives us 44.0
dB gain using the prime focus type an-
tenna. This represents approximately
70% efficiency.

It has never been Prodelin’s inten-
tion to engage in word battles, but
rather present the facts to our
customers and let them make the
decisions in this regard. The gain and
patterns of this antenna are on file with
the F.C.C. My compliments to your
magazine for providing an unbiased
forum to the industry. Keep up the
good work.”

Jerry Pell
Applications Engineer
Prodelin, Inc.

Santa Clara, Ca. 95050

Jerry—

Alright, so now you guys have had
your say too. Like we noted in April, the
satellite earth terminal antenna biz is
bound to have plenty of numbers
floating about and everyone connected
with the exercise can be expected to
look for an ‘advantage’ over the com-
petition. Both Prodelin and Andrew are
well known, respected international
companies in the antenna business.
You’ve both had your opportunity to
state your case. Now let’s get down to
the serious business of installing 100
of the small terminals this year!
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ASSOCIATE MEMBER ROSTER

NOTE: Associates listed in bold face are Charter Members

In recognition of the untiring support given to the nation’s CATV operators, and their never-

ending quest for advancement of the CATV art, the COMMUNITY ANTENNA TELEVISION

ASSOCIATION recognizes with gratitude the efforts of the following equipment and service sup-

gliers to the cable television industry, who have been accorded ASSOCIATE MEMBER STATUS in
ATA, INC.

Andrew Corp., 10500 W. 153rd St., Orland Park, IL. 60462 (M2, M3, M9 Satellite Terminals) 312—349-3300
Anixter-Pruzan, Inc., 1963 First Ave. S., Seattle, WA. 98134 (D1) 206—624-0505

Avantek, Inc., 3175 Bowers Avenue, Santa Clara, CA. 95051 (M8) 408—249-0700

Belden Corp., Electronic Division, Box 1327, Richmond, IN. 47374 (M3) 317—966-6661

BESTON ELECTRONICS, INC. 903 South Kansas Ave., Olathe, KS. 66061 (M9) Character Generators-913-764-1900

BLONDER-TONGUE LABORATORIES, One Jake Brown Rd., Old Bridge, N.J. 08857 (M1, M2, M4, M5, M6, M7) 201—679-4000
BROADBAND ENGINEERING, INC., 535 E. Indiantown Td., Jupiter, FL. 33458 (D9, replacement parts) 305-747-5000

CALIFORNIA MICROWAVE, INC., 455 West Maude Ave., Sunnyvale, CA. 94086 (M9 Satellite Terminals) 408—732-4000
CATEL, 1400-D Stierlin Road, Mt. View, CA. 94043 (M4, M9) 415—965-9003

CCS HATFIELD/CATV DIV. 5707 W. Buckeye Rd., Phoenix, AZ. 85063 (M3) 201—272-3850

C-COR ELECTRONICS, Inc., 60 Decibel Rd., State College, PA. 16801 (M1, M4, M5, S1, S2, S8) 814—238-2461
COMMUNICATION EQUITY ASSOCIATES, 8200 Normandale Blvd., Suite 323, Bloomington, MN. 55435 (S3) 612—831-4522
COMM/SCOPE COMPANY, P.0. Box 2406, Hickory, N.C. 28601 (M3) 704—328-5271

ComSonics, Inc., P.0. Box 1106, Harrisonburg, VA. 22801 (M8, M9, S8, S9) 703—434-5965

DAVCO, INC., P.0. Box 861, Batesville, AR. 72501 (D1, S1, S2, $8) 501—793-3816

EAGLE COM-TRONICS, INC., 8016 Chatham Dr., Manlius, N.Y. 13104 (M9 Pay TV Delivery systems & products) 315—682-2650
FARINON ELECTRIC, 1691 Bayport, San Carlos, CA. 94070 (M9, S$9) 415—592-4120

FEDERAL BROADCASTING CO. 600 Fire Rd. Box 679 Pleasantville, N.J. 08232 (D9, S9)

FERGUSON COMMUNICATIONS CORP., P.0. Drawer 871, Henderson, TX. 75652 (S1, S2, S7, S8, S9) 214—854-2405

GILBERT ENGINEERING CO., P.0. Box 14149, Phoenix, AZ. 85063 (M7) 602—272-6871

HOME BOX OFFICE, INC., 7839 Churchill Way—Suite 133, Box 63, Dallas, TX 75251 (S4) 214—387-8557

ITT SPACE COMMUNICATIONS, INC., 69 Spring St., Ramsey, N.J. 07446 (M9) 201—825-1600

JERRY CONN ASSOCIATES, INC., P.0. Box 444, Chambersburg, PA 17201 (D3, D4, D5, D6, D7, D8) 717-263-8258

JERROLD Electronics Corp., 200 Witner Road, Horsham, PA. 19044 (M1, M2, M4, M5, M6, M7, D3, D8, S1, S2, S3, $8) 215—674-4800
LARSON ELECTRONICS, 311 S. Locust St., Denton, TX. 76201 (M9 Standby Power) 817—387-0002

LRC Electronics, Inc., 901 South Ave., Horseheads, N.Y. 14845 (M7) 607—739-3844

Magnavox CATV Division, 133 West Seneca St., Manlius, N.Y. 13104 (M1) 315—682-9105

MICROWAVE ASSOCIATES, INC. 10920 Ambassador Drive-Suite 119 Kansas City, MO. 64153 (M9) Microwave Radio Systems-816-891-8895
Microwave Filter Co., 6743 Kinne St., Box 103, E. Syracuse, N.Y. 13057 (M5, bandpass filters) 315—437-4529

MID STATE Communication, Inc. P.0. Box 203, Beech Grove, IN. 46107 (M8) 317-787-9426

MSI TELEVISION, 4788 South State St., Salt Lake City, UT 84107 (M9 Digital Video Equip.) 801—262-8475

OAK INDUSTRIES INC./CATV DIV., Crystal Lake, IL. 60014 (M1, M9 Converters, $3) 815—459-5000

PRODELIN, INC., 1350 Duane Avenue, Santa Clara, CA. 95050 (M2, M3, M7, S2) 408—244-4720

Q-BIT Corporation, P.0. Box 2208, Melbourne, FL. 32901 (M4) 305—727-1838

RADIO MECHANICAL STRUCTURES, INC., P.0. Box 1277, Kilgore, TX 75662 (M2, M9, S2) 214-984-0555

RICHEY DEVELOPMENT CORP., 1436 S.W. 44th, Oklahoma City, OK. 73119 (M1, M4, M8, S8) 405—681-5343

RMS CATV Division, 50 Antin Place, Bronx, N.Y. 10462 (M5, M7) 212—892-1000

Sadelco, Inc., 299 Park Avenue, Weehawken, N.J. 07087 (M8) 201—866-0912

Scientific Atlanta Inc., 3845 Pleasantdale Rd., Atlanta, GA. 30340 (M1, M2, M4, M8, S1, S2, S3, S8) 404—449-2000

SITCO Antennas, P.0. Box 20456, Portland, OR. 97220 (D2, D3, D4, D5, D6, D7, D9, M2, M4, M5, M6, M9) 503—253-2000
Systems Wire and Cable, Inc., P.0. Box 21007, Phoenix, AZ. 85036 (M3) 602—268-8744

TEXSCAN Corp., 2446 N. Shadeland Ave., Indianapolis, IN. 46219 (M8, bandpass filters) 317—357-8781

Theta-Com, P.0. Box 9728, Phoenix, AZ. 85068 (M1, M4, M5, M7, M8, S1, S2, S3, S8, AML MICROWAVE) 602—944-4411
TIMES WIRE & CABLE CO., 358 Hall Avenue, Wallingford, CT. 06492 (M3) 203—265-2361

Titsch Publishing, Inc., P.0. Box 4305, Denver, CO. 80204 (S6) 303—573-1433

Tocom, Inc., P.0. Box 47066, Dallas, TX. 75247 (M1, M4, M5, Converters) 214—438-7691

TOMCO COMMUNICATIONS, INC., 1077 Independence Ave., Mtn. View, CA 94043 (M4, M5, M9) 415-969-3042.

Toner Cable Equipment, Inc., 418 Caredean Drive, Horsham, PA. 19044 (D2, D3, D4, D5, D6, D7) 215—675-2053

Triple Crown Electronics, Inc., 42 Racine Rd., Rexdale, Ontario, Canada M9W 223 (M4, M8) (461) 743-1481

Van Ladder, Inc., P.0. Box 709, Spencer, lowa 51301 (M9, automated ladder equipment) 712—262-5810

VIDEO DATA SYSTEMS, 40 Oser Avenue, Hauppauge, N.Y. 11787 (M9) 516-231-4400

VITEK ELECTRONICS, INC., 200 Wood Ave., Middlesex, N.J. 201—469-9400

WAVETEK Indiana, 66 N. First Ave., Beech Grove, IN. 46107 (M8) 317—783-3221

WEATHERSCAN, Loop 132 - Throckmorton Hwy., Olney, TX. 76374 (D9, Sony Equip. Dist., M9 Weather Channel Displays) 817—564-5688
Western Communication Service, Box 347, San Angelo, TX. 76901 (M2, Towers) 915—655-6262/653-3363

Distributors: Manufacturers: Service Firms:

D1—Full CATV equipment line M1—Full CATV equipment line S1—CATV tontracting
D2—CATV antennas M2—CATV antennas S2—CATV construction
D3—CATV cable M3—CATV cable S3—CATV financing
D4—CATV amplifiers M4—CATV amplifiers S4—CATV software
D5—CATV passives M5—CATV passives S5—CATV billing services
D6—CATV hardware M6—CATV hardware . S6—CATV publishing
D7—CATV connectors M7—CATV connectors S7—CATV drop installation
D8—CATV test equipment M8—CATV test equipment S8—CATV engineering




>\ THEONLYTAP
OF ITSKIND

MOISTURE SEALED &
CORROSION RESISTANT

AND ONLY $7.25 (5.50*)

No other tap provides this protection:
® Baked-on, Polyurethane Finish plus a Totally Water Sealed
Assembly ® Patented Non-Shearing Center Seizure Mechanism
® Eye-level Center Seizure Connections ® Modular ® 5-300 MHz
® “With a standard irridite finish

Immediate Delivery—Call 614/756-9222

ARVIN/CATV

ARVIN SYSTEMS, INC.
An Arvin industries Subsidiary
P.O. Box 200, Lancaster, Ohio 43130




if the only thing your

cable supplier gives you is cable,

put him out to

And come to Comm/Scope.
Because at Comm/Scope, we give you
a lot more than just great cable. We
give you a great company. A company
that’s ready to provide you with the
kinds of services that make your job a
little easier.

Like our staff of field representa-
tives, who always seem to be calling on
Kou when you need them most. They'll

eep you posted on new cable devel-
opments. They’ll work with you to
analyze your cable needs. (For a new

or expanding system.) And they’ll act
as a direct personal contact between
our engineering and research depart-
ments and you. So, when you have
problems in installation, maintenance,
or long range planning, you have a
friend to help you solve them.

And of course, we still manufacture
what most knowledgeable people
consider the best two cables in the
industry. Parameter |, with better
electricals than conventional poly-
ethylene, plus superior mechanical
strength. And Parameter Il, with its

‘

exclusive, low-loss expanded poly-
ethylene dielectric. All the resiliency
of conventional polyethylene, plus
permanent moisture resistance.
Great cable. Great service. As far as
we're concerned at Comm/Scope,
there’s only one place where you can
%et them both. From a great company.
s.
Write or call:
Rt. 1, Box 199-A, Catawba, N.C.,
28609, Telephone (704)241-3142,
Telex 80-0521.

- &

- (> Comm/Ncope

A great company.






