Test Equipment Construction

CATJ MARKER GENERATOR

If CATV has entered a new era since its
21st birthday, it is probably the test equipment
era. As our systems have grown more com-
plex, and the FCC has instituted system oper-
ational standards and specifications, the re-
quirements fortests . . .accurate tests, have
risen. So too have test equipment prices.

Ten years ago a system operator could get
by with a Jerrold 601-D sweep test, detector,
and a handful of other instruments including
an FSM and a VOM. This is no longer true.

Even the system with these basic pieces of
equipment (and many still labor along without
even these) is going to have to face up to the
fact that before 1977, even the oldest, most
antiquated system is going to be forced into
modernization and a position of ability to
maintain a system that will meet FCC specs.

To greet this not so far away eventuality,
CAT]J is dedicating itself to publishing a series
of articles on do-it-yourself test equipment.
This will be test equipment which you can
build from scratch, yourself, on your own
bench, in your own time. There will be one
complete piece of test equipment each month;
or a major section of a more elaborate unit.

Each unit described will be adequately de-
tailed so that you can either (1) procure the
parts on your own and build it up, or. (2) order
a complete set of parts from a supplier of elec-
tronic kits.(*)

Crystal Marker & Generator

Having a good. moderately high level out-
put, marker generator on your test bench orin
the field is one of the handiest things you can
do.
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If you have a sweep system, you already
know the value of having markers; they tell
you where you are. But if you had a marker
source external from your sweep, you could
also perform many other system tests.

Basically, a marker is nothing more than a
carrier generator; usually crystal controlled
on a specific frequency or a basic frequency
plus harmonics thereof.

If you plug the marker into your sweep sys-
tem, as an external (i.e. non-sweep package)
marker, you can produce marks on your
sweep display at the precise points which you
require.

If you plug the marker into your system
proper (see diagram 2), you can send through-
out the entirec system a carrier on the fre-
quency generated by the marker. And this
carrier can be very useful for determining
some of the operational characteristics of your
system.

Let’s talk about just one of those charac-
teristics at this point: radiation.

Radiation is an ugly word. In CATV, it
means the transmission of a signal (or signals)
from a seemingly secure inside-of-coax
transmission medium to some point outside of
that transmission medium, in violation of the
security (integrity) of the coaxial cable shield-
ing.

Or to put it another way, radiation is the
terminology we use in this industry to describe
a condition which exists, but which should not
exist. A condition whereby our cable signals
end up outside of the cable, being transmitted
through the air as well as through the cable!

Under the rules and regulations of the Fed-
eral Communications Commission, radiation
from our cable, fittings, amplifiers, directional
and pressure taps — in fact from anything in
our plant — is limited to the following max-
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imum:

“from 5410216 MHz, 20 microvolts per

meter at a distance of 10 feet”’.

In plain English language, that is darn little
signal!

So little signal, in fact, that to make this
measurement with a field strength meter or
TV set and a dipole (*), we will more often
than not run into that much signal and a whole
lot more just leaking in from television sta-
tions in the area, even from stations that are
too far away to use reliably on our cable dis-
tribution systems.

So one of the real perplexing problems pre-
sented to us, if we are to comply with Part
76.605 (a) (12), is how do we really assure
ourselves, as we make measurements and
maintain our systems, that we are not radiat-
ing more than the prescribed maximums?

If our on-cable channels are occupied by the
same off-the-air channels, or if the off-the-air
channels cover up our on-cable channels, de-
termining which signal is coming from our
lines and equipment (i.e. radiation) and which
is coming in off-the-air can be a very painful, if
not impossible thing to do.

But alas, like any good problem, there is a
good answer.

If you build up this marker generator, you
can plug-in at the head end (diagram 2) with
the output of the marker, set it to the proper
level, and at that point you have a carrier on
the system (throughout the entire cabled
community) which you can select to be on a
frequency which is not occupied by an off-
the-air signal.

Then you can take your dipole antenna (cut
for the right frequency) and your FSM/SLM,
and setting your FSM/SLM to maximum sen-

* — The Federal Communications Com-
mission recently ruled that radiation
measurements can be made, under cer-
tain conditions, with a portable TV re-
ceiver and a dipole antenna. Unfortu-
nately, this technique cannot be em-
ployed in locations where any off-the-air
television signals are capable of being re-
ceived on the channels which you will be
measuring with the portable receiver and
antenna.
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sitivity, drive out the town looking for radia-
tion on your secure frequency of your marker
generator; as plugged into the system at the
head end.

If you have alow band only system, youcan
select the marker-oscillator at 54 MHz (or
even place it at 53 or 52 MHz, just up in

Sfrequency from the point where your low band

only system starts to have amplifier gain fall
off.) If you have alow band plus FM system,
you can place your marker-generator oscil-
lator on a frequency suchas 109 MHz, right at
the top of your amplifier pass-band in the
plant.
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If you have an all band system, you can
activate two separate marker oscillators; one
at 54 or 109 MHz and another at 170 MHz, and
check for radiation at both the low end and the
high end.

This month’s construction project details a
marker oscillator package that will house up to
10 separate descrete markers; you can incor-
porate one at a time, or several at a time, or all
10 at once.

The initial oscillators chosen for the project
are as follows:

(1) 39.75 MHz

(2) 41.25 MHz

(3) 42.17 MHz

(4) 45.75 MHz

(5) 47.25 MHz

These frequencies have been chosen for the
system that uses hetrodyne signal processors;
in an early issue of CATJ we will detail align-
ment and trouble-shooting practices for one of
the most popular hetrodyne processors in use
today; the Channel Commander One. Having
markers to align this unit is a must-
requirement.

Ay 25.7% a27 39,75

Additionally, oscillators are covered for:
(6) 54 MHz (for radiation and band edge

marking)
(7) 109 MHz
(8) 170 MHz

Note that the master circuit provides for ten
plug-in oscillators, operating in the 39-220
MHz region, so if you don’t like the eight we
have pre-chosen, you can add others or substi-
tute at will.

Each marker is crystal controlled and
turned on and off separately by front panel
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